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ENCYCLOPEDIA PRGESSOR TECIINICA

Foreword to the Encyclopedia

by Stanley H. Sokolow, 8.A., D.D.S.

Since August, L977, t have been the de facto Executive
Director of ttre organization for owners of Processor Technology
Corporation Sol computers. Originally, we called ourselvesiSolus" (pronounced like 'eo1ice"), a narne coined by Bill
Burns, the founder of the group. The n;rme representeg nSoL
Users Societyrn but it really had a double meaning since the
early So1 users actually needed a Iot of solice to cope with
Processor Technology Corporationrs growing pains.

Later, I changed the name to 'Proteus' (for Pllocessor
TEchnology USers) to indicate a broader scope, covering all of
the Processor Technology product line, not just the So1.
Pr.oteus has continued to be the primarlz focal point for
conmunication among SoI owners, mainly through our newsletter.

This Encyclopedia represents the accunulatj.on of
infornation which Proteus has been able to gather on Processor
Technology products. It is envisioned as a living resource
which will be utrrilated as new information becomes availal:le.
Any reader who has inforrnation or literature on anv Processor
Technology hardware or software product is requestecl to subnit
this material to Proteus for inclusion into future editions of
the Encyclopedia and its supplements. (The original docurnents
will be returned to you if reguested, )

f also urge all oqrners of SoI computers to suhscribe to
our newsletter, called Proteus Nevrs. This has t'een an
invaluable source of practical information about the Sol and
other Processor Technology products. Our hope is that the
organization will continue to keep the So1 a viable conputer as
long as there is interest in it, and even far into the future
when it is an antigue.

Proteusrs address is Proteus t c/o Stanley l'!. Sokolor*, 1690
Woodside Road, Suite 2L9, Redwood City, California 94061.

EXPLANATION OF PAGE TJUI.IBERTNG

Since the material in the Encyclopedia has cone fron
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sources, the original
Insteadr w€ refer to new
They have this form:

nurnbering is out of seqltence.
numbers at the top of each page.
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Encyclopedia Processor Technica, tlre numher
volume numberl the number following is the
the number after the hyphen is the nev,' page
old page numbers intact so that references
of the text could be found.

Page
P EE

where rEPTr means
before it means the
chapter numberl and
number. I{e left the
to them in the body



ENCYCLOPEDIA PROCESSOR TECHNICA

Copyright (c) 1982 Proteus
1690 Woodside Road
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The information presented in this and other volurnes of the
Encyclopedia Processor Technica is published in the interest of
the owners of Processor Technology Corporation products. The
publisher assumes no liability for the accurac., of the content
presentedl although we have done our reasonable best to include
only accurate information. It is assuned that the reade:: will
use due care in utilizing the inforrnation, especially r..'ith
regard to suggested modifications to proCuets.
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BYI'E lebruary 1976 pp. 72173 I npf t 4

BYTE's Audio Cassette

Standards Syrnposium I

Manfred end Virginie P6.fik. BYTE Magazine sponsored a symposium
on November 7 and 8, 1975 in Kansas City
MO regarding the interchange of data on
inexpensive consumer quality audio cassette
drives. These drives may be used as one of
the mass storage devices in the first genera-

tion of personal computers, and will retain
importance for some time to come as a

means of interchange of software between
computer enthusiasts who purchase products
of the small systems industry. ln order to
promote the growth of the industry, BYTE
sought to achieve an industry standard on
audio cassette data interchange through a
working conference.

We extend our greatest appreciation to
the 18 people who worked very hard until
late Friday night and Saturday morning to
discuss the multitude of problems and solu-
tions associated with digital recording on
auto cassettes. The names of the participants
are listed in table 1. ln spite of the short
time available, the participants were able to
draft a set of provisional standards which
seems to promise great reliability and is

rather inexpensive to implement; implemen-
tations may be entirely in hardware, or may
require a mix of software and some minimal
hardware. Considerations were given to the
problems of speed variation among recorders
and playback equipment, start and stop
delays, recording density (or speed) versus

reliability, and recording frequencies to
avoid interference with the telephone net-

work in case some users plan to transmit the
tones of the cassette over the phone lines.

On Saturday afternoon, Mr. Felsenstein
and Mr. Mauch volunteered to write up the
consensus among the participants as to a
provisional standard which has been repro-
duced below.

Provisional Audio Cassette Data
lnterchange Standard

The consensus among the participants of
the audio cassette standards symposium at
Kansas City MO sponsored by BYTE Maga-
zine is as follows:

The proposed standard centers around
the use of a frequency shift modulation
method from which serial clock data can be

extracted at rates of up to 300 baud. The
system is intended to be used with low to
medium cost cassette recorders incorpora-
ting electrical stop and start capability which
may be operated under program control.

The technique proposed provides for long
and short term tape speed variation, limita-
tions in bandwidth due to effects such as

tape misalignment, and the necessity to
retain low cost and low complexity of the
hardware. The technique allows for potential
operation at higher tape speed than the
nominal 1.875 inch/s (4.75 cnls).

A mark (logical one) bit consists of eight
cycles at a frequency of 24OO Hz.

A space (logical zero) bit consists of four
cycles at a frequency of 1200 Hz.

A recorded character consists of a space

as a start bit, eight data bits, and two or
more marks as stop bits.

The interval between characters consists
of an unspecified amount of time at the

mark frequency. ln this respect the data
format is similar to that of asynchronous
data communication.

The eight data bits are organized least

significant bit first, most significant bit last,

and followed (optionally) by a parity bit.
The total number of significant bits and the
parity bit cannot exceed 8.

Where less than eight data bits are used,

the unused bits (following the optional
parity bit) at the end of the character are

mark bits (2,+00 Hz).
Data will be organized in blocks of

arbitrary and optionally variable length,
pieceded by a minimum of five seconds of
marks.

To avoid errors due to splice and wrinkle
problems common at the begining of tape,

the beginning of the first data block will

occur no sooner than 30 seconds from the

beginning of clear leader.
The contents of the data block are not

specified.
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The dau block ends after the stop bits of
the final character.

Bit clocking information may be ex-
rracted from the recorded waveform, which
is always-an integer multiple of the bit rate,
regardless of tape speed. This permits the
recovery and retiming of data by means of a

UART, which requires a clock of sixteen
rimes the bit rate, although other simple
circuitry may be used.

A reliable bandwidth of 3000 Hz was
assumed in choosing mark and space fre-
quencies due to the head misalignment
expected between various cassette recorders.
The recording technique is a redundant form
of Manchester or bifrequency code which
has a long history of reliability in the
computer industry. ln its present form it was
proposed by three independent manu-
facturers at the conference. One cited reli-
ability rates of one error in 10**7 characters
for 200 passes. I

Toble I : Porticiponts ot Audio Cossette

Symposium.

Ray Borrill, 1218 Prairie Dr, BloominEon lN

Hal Chamberlin, The Computer Hobbyist, P O Box
5985, Baleish NC 27607

Tom Durston, MITS, 6328 Linn NE, Albuquerque
NM

Lee Felsenstein, LGC Engineering, 1807 Delaware
St, Berkeley CA 94703

Joe Frappier, Mikra-D, 32 Maple Sr, Bellingham
MA

Bill Gates, MITS

Gary Kay, Southwest Technical Products Corp,
219 W Rhapsody. San Antonro TX 78216

Bob Marsh, Processor Technology,2465 Fourth St,
Berkeley CA 94710

Harold A Mauch, Pronetics,4021 Windsor, Garland
TX 75042

8ob Nelson, PCM, San Ramon CA

George Perrine, HAL Communications Corp, Box
355, Urbana lL 61801

Ed Robens, MITS

Richard Smith, The Computer Hobbyist, P O Box
5882, Rrleigfr NC 27607

Les Solomon, Popular Electronics, 1 Park Av, New
York NY 10016

Michael Stolowitz. Godbout Electronics, 8ox
2355, Oakland Airport CA 94614

Paul Tucker, HAL Communications Corp

Mike Wise, Sphere, 791 S 5m W, Bountilul UT
&0010

Bob Zaller, MITS
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AI.i- SYSTTI SUPPORT PAFTS
RAti - Rot ttfoRY trP^xotR B0aR0
SUP!Ri/0 BOMt C0ftTAltln6 tlSS[TI[ lLTtrfACt; I. I 0lSPLAY
lrD A/D CorivtcTtR.
YI trtrtrrfEn-TfffiRD

0lllrs Sffii:ilnrA$ 8A5lC BOIRD (USIS r0r Aio CAICUTAToR Crtp)
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The Processor Technology 4KRA.4 is the fastest, most

relrable and yet, least expensive read/write memory mod-
ule on the market today. The 4KRA-4 is the onlv
memory available of any krnd that can be powered by
two "D" size batteries for up to ten (10) hours. (Ask for
our TB 101 technical bulletin on back-up b,attery operatron
of the 4KRA-4).

Don't b€ mislead by "undirected" statements on lhe
subjecr of memory power consumption. All RAM's used
in the 4KRA'4 consump typically 'l /3 the power of 8101
or 2102 typ€ memories. Under absolute worst case con.
drtrons our RAM's require only 30o./" more power than the
"typical" consumplion of any 4K dynamic memory.
Remember that dynamic memones use three power sup-
plies, but staltc memoiles only one.

It's time to clear the air of any confusion anyone
might have about memory sp€ed. ln any 8080 system,
all memorres with access times between 50 and 520 nano-
seconds are the same speed! Access time alone rs not a

valid indicalor of speed unless it is greater than 550
nanoseconds. thereby requiring slow-down "wait" stales.
However. two other tactors afiect overall system speed.

1l Dynamic memories must refresh themselves period-
ically, slowing down the mrcro processor. ln a well designed
dynamic memory system relresh slows the processor by
a few percenl. Statrc memories do not require any re
freshrng When our 4KRA-4 memories are used rn the
Altair 8800 the "wart" light goes out, indicatrng maxrmum
speed operation.

2) Long cycle trmes can slow the system down durrng
cntical op€ratrons such as Direct Memory Access. DMA rs

used by most disk memories and by such devtces as a soon
to be announced color graphics generator. Most dynamrc
memories now on the market have a 15O0 nanogecond
cycle time, aboul three tlmes that of our 4KRA.4. This
longer cycle trme can slow down the DMA devtce by at
least 33%!

Most important, our 4KRA-4 Statrc Memories work,
and keep on working! Processor Technology has four 8800
computers, each using at least 32K Bytes of 4KRA4
memory. We use these machines heavrly for program

development and product testing. We have yet to lose a

single bit in normal operation! Reports f rom our customers
confirm our experrence and indicate that we have one of
the lowest tarlurc rates rn the industrY.

Frankly, we have done everylhing we could to make the
best read/write memory around, because, after all, memorY
is the most rmportanl part of any compuler.

SPECIFICATIONS 4KRA.4
Maximum capacity: 4096 erght brl bytes
Ope'atrng mode: Statrc
Access trme: 520 nano-seconds, worst case maxrmum
Cycle trme: 520 nano seconds maxrmum, read or wrrle
Bus Pinout: Plug rn compatible wrth AItarr 8800 Bus

Edge contacts: Gold plated, 100 prns (dual 50) on .125"
ce nters

Power requirements, op€ratrng: +7.5 to + I0VDC at 1.0A
maxrmum (0'C), O.8A ryp
icat at 25oC.

standby: +1.6 to +2.5VDC at 0.5A
maxrmum worst case. 0.4A
typrcal

Drmensions: 5.3" x 10.0" {13.46cm x 25.4cm}
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Please don't think of the VDM-I as an ordinary TV
typewriter! The VDM-'l is an intelligent display whose
capabilities are limited only by your imagination! All cursor
and display formations are fully programmable - there are
very few hardware limitations inherrent in the design.

The VDM-1 can be used as a terminal when running
BASIC or our Resident Asembler using the FREE software
drivers included with every kit.

The VDM-1 contains 1024 bytes of low power high
speed RAM memory rryhich can be directly accessed by the

ts
computer as any 1K segment within its normal 65K address
range. The VDM-1 is a single pc card and is plug-in
compatible with the Altair 8800 bus. Multiple cursors are
possible, each f ully programmable. The display can be black
on white, white on black, or both simultaneously. Output is

standard EIA video with a signal bandwidth of 7 Mhz,
compatible with any video TV monitor. The VDM-1 is so
fast, effrcient, and powerful we think it will soon become
the standard against wh ich other displays must be
compared.
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SPECAL FR.EE OFFER,!
Sckntift Nolarbr Softrrure Fockoge with Formofled Ou6rr

The floating point math package features 12 decimal digits with exponents
ftom +127 to -127; handles assigned and unassigned numbers. With it is a 5
function calculator package: + - X & sq. root. lt includes 3 storage and 3
operating memories and will handle drain and column calculations.

With the purchase of
(1)VDM-1 and (1)4KRA-4 Memory: l29q) * (offer E eir€ Ap'it t, ter)

^fh cfrri:E v${-1, 4 sTqli lf,Kf ' FF-+g

Pleose write for dettrils
on these ond otherAltqir
bus Gqnpotibb modules ,E

2465 Fourth Street Berlreley CA gzl0 (415)549 ffi57
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Video Display Module
Your Altair already has the intelligence, so

Iet us provide the display module. Thls is not a
hmited "TV Typewriter", but an ultra-high speed
computer terminal built into your computer. The
VDM-l generates sixteen 64-character lines from
data stored in the lK Byte on-card memory. Alpha-
numeric data is shown in a 7 x 9 dot matrix wrth
a full 128 upper and lower case ASCII character
set. The VDM-l features EIA Video output for any
standard vrdeo monitor. (Your TV set can be
easrly modrfied at your local television repair
shop.) Multiple programmable cursors, automatic
text scrolling and powerlul text editing software
are included lree. Kit Price, $160.

A Versatile UO Card
]ust one 3P+S card willfulirll the Inputz'

Cutput needs ol most BB00 users. There are two
8-brt parallei input and output ports with full
handshaking logic. There is also a serial I,zO using
a UART with both teletype current loop and EIA
RS-232 standard inter{aces provided. The serial
data rate can be set under software control
between 35 and 9600 Baud. You can use your
models 15, 28 or 33 TTY! This module sives you all
the electronrcs you need to interface most
peripheral devices with the 8800. And, should you
decide to buy a 3P+S, we'll be happy to advise
you on the best way to implement your system
with our module. Kit Price, $125.

lEPTI-8

with Of@fhom
Lineof Plug:.in I

t

All our products are compatible with the 8800 - they
iust plug in to become an integral part oI your system.

Each card can be used in the widest range of
applications, giving maximum versatility to your Altair.

Our "no compromise" philosophy assures you the
highest possible quality. We use a conservative thermal

design to provide lor long lile and reliable operation.
'We've also put hysteresis bus receivers on noise prone

high-speed inputs, giving you maximum noise immunity.
And,finally, we cover it with a lull six- month warranty.

i

tr'ocar.!
Get a lull 8080 implemen'

tation of 8K FOCAL' (including
the game of Lunar Lander). It's
now al your local Processor
Technology dealer. Obiect tape
is available lor the copying
charge only; complementary
source listing available with
minimum purchase.
('@ Digital Equipment Corp.)

An EPR,OIUIModule
Read Only Memories do

not lose their stored data when
power is removed. Thus, they
have an advantage r,r,hen useC
in stored program apphcations.
Some ROM's, called EPROM's,
are both erasable and repro-
grammable. Our 2KRO module
wiil accept up to eight EPRCIv{'s,
providing the user with up to
2048 eiqht bit words of non-
volatile storage for monrtor,
executive, ioader, and other
programs. (We recommend the
use of 1702A and MM5203
EPRCM types. They are not
rncluded, but are readi)y avail-
able for reasonable prices on the
rndustnal and surplus markets.)
Kit Price, $50.
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AfffiGw!
Proeessor Ibchnology's Growing
Hardware and Softrrare.

.J

LowPower, Plus!
The {KRA is a 4096

word read/write static
memory module. It provides
Iaster, less expensive, lower
power, and more reliable
operation than any compa-
rable memory module sold
today. The static memories
don't need refreshing, so
the result is faster speed in
actual operation. Lower
power does not mean
decreased reliability. All
RAM's used in the 4KRA are
9lL02A's by Advanced
Micro Devices. These RAM's
typically require one{hird
the power of standard 2102
or 8101 types, and, even
under worst case conditions,
draw only 3076 more than
any currently available
dynamic memory. Each
RAM is manufactured to
military specification. Since
our module draws so little
standby current, memory can
be maintained using a
battery back-up, in case o{
power failure, allowing long
term retention of data. Kit
Price, $139.

Sofhrare
Our Assembly Lan-

guage Listinq (Package #l)
is $3, and includes the
source listinq with hexideci-
mal object code. Each com-
mand is described and six
pages ol sample use are
included. Paper tapes of this
system are available from
many Computer Clubs
throughout the country.

Turn-On-Ttre-Srritch Porrer
With our ALS-8, the full power o{ your computer is avarlable a1

the instanl you lurn the switch. It provides 6K ol PROM's, pre-
programmed with an expanded version o{ our So{tware Package = j,
including advanced file managemenl capabilities. Frles can be
appended togelher, re-numbered, moved, or laken aparl . . . all the
{ealures you'd expecl irom a company willinq lo practrca}}y g:ve a.'';ay
Software tl. We rnclude a manual which explains lhe use ol the
program (with examples), each rouline oi the system, and hor,r'tc c.ll
these routines ircm other programs you've writlen. You wo::'t t,e lockeC
rnto a ROM version - you'll be able to customize your ALS-8 lc r-cur
indrvidual needs. The ALS-8 Frrmware includes a module u'ith all
compcnenls capable ol holdinq 8K ol "lurn-on-the-switch" progra:r: st
it will be upward compalible with future soltware developments. And,
two oi lhese are up and running now. Kil Price, $250.

An Interpretive Simulator...
Our SIM I Expansio-n Frrn:ware runs 8080 progra:'::s i:. ;:

inlerprelive mccie. on ihe same 808C lhalcontajns the Slnulat:r. Tl^.:s

isn't ;usl a de-bug plogrel:i, because the program aclual)y "thrnks ' r1's

an 80801 A ccmpleie brochure explajning all its capabiliires is a-":;latle
{rom Processcr Technology. Price, $95.

And, A IlEft Frlito!
Every AI-S 8 rncludes the eCit cor,mand. Thrs command

combined wiih cur Expansion Firmware #2 (Tex1 Edrtor) and lh: \'li'I
adds the wcrld c{ text ed:t:ng to your system. Srngle characters er.'.::
hnes, portrons cl lines can be inserleci, cieieteci, rncved anC. ull:;:.:1:1.''
printed out. The aCditicn ol Ftrn:ware =2 1o ycur ALS-8 r,r':ll g:"'e )::
text editinq capabilrty equivalent 1c systems selhng Ior 530 0il .usl a

iew short years ago. I1's been runnrng at Processor Techncloq)' s::::
January, and li's ready for shipment now. Pnce, $95.

Write us lor complete epecilications on these and other
compatible plug-in products: Our single-piece Mother Boards will give
you l6-card capacity in one installation. A Wire Wrap Board, to help
you do your own wire wrap protollping, crealing custom interlaces.
An Extender Board, which allows accessibility in servicing any 8800
compatible module.

Al] ite:::s poslpaii 11 lull paymen'l ac3cmDanres crCer COD
orders:'::usl rnciuie 25,"i cieposrt. Mesler Charqe (::l:nl::-.u= Sli)
accepted, but please send an order wrlh your sign:ture cn rl Dt:--ou;:ls
on orders over $375.

6200-8 Hollis Street
Emeryville, CA 94608
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Your Altoir olreody hos the intelligence,
so let our VDM-I Disploy Module mol(e the
best of its copocify to communicote. This is
not o limiled "TV Typewriter." The VDM-l is

on ultro-high speed oufpuf device, buih
right into your E8O0 system.

The VDM-1 generotes sbdeen 64-
chorocfer lines in o lorge eosy-to-reod font
with both upper ond lower cose lefte6.
It contoins I K ( 

.I024) 
byles of rondom

occess memory, to which fhe processor con
reod or write, just os fhough the memory
were on integrol port of the system. As the
informotion is wriffen in, conlents of the
on-cord memory ore disployed instontly
without interrupting the operotion of lhe
processor.

Once the processor provides the
disploy stotus porometers, the VDM-l con
be mode to "scroll" ifs disploy upwords or
downwords. A builr-in timer ollows scrolling
ot obout 4 lines per second, eliminoting
complicoted timing progrom routines.
At top speed, the disploy scrolls through o

Irst Processor feenndogy cxDand your
and rctiaDlelfiug'ln

Itg

lEPTl

AItaL ur
moduhs,

i!
I

,I

dump of 65K of memory in fwo minutes;
thot's obout 1000 lines per minute!

Multiple progrommoble cursor cir-
cuitry is built in. All 1024 cursors con be
disployed ot one time or begin onywhere
in lhe disploy. Thus, the VDM- I con disploy
white-on-block or blocl<-on-white - perfect
for mony video gomes! The VDM-l olso
feotures EIA Video output for ony stondord
video monitor, or o felevision repoir shop
con eosily modify your own TV set.

The VDM-l comes with free terminol
mode soffwore, designed for telelype
replocement when used with BASIC or our
own Resident Assembly system. (Powerful
text editing softwore ond vorious gome
pockoges ore olso ovoiloble from Processor
Technology Corp.)

Our detoiled VDM-l Owner's Monuol
is ovoiloble for $4,00, refundoble with
ourchose of the VDM- I .' Kit Prices, t179 (premium grode, low
profile lC sockets included).
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ore on the
EKRA Stqtic Memory ule will odd cord.) Also, unlike dynomic memories,

Processor Technol s new

double-copocity, lower power, ond
greoter efficienry to your Altoir or
lMsAl system. Ve've octuolly improved
on our olreody populor 4KRA boord,
by doubling the copocity (8192
eight-bit bytes!) ond lowering the
power-per-bit.

The SKRA uses full speed, low
power stotic RAM's-our prime
supplier is AMD (9lL02A's). These
RAM's ore monufoctured to stringent
militory specificotion, MIL STD-883A,
to insure reliobiliry. Ihe EKRA uses less
power-per-bif thon ony other frue
stqfic mernoty module - requi rements
so low thot fwo "D" floshlight cells
will refoin doto for 4-5 hours.
(Rechorging circuitry for Ni-Cod cells

Processor Technology monufoctures
o full line of plug-in modules compotible
with the Altoir ond IMSAI minicomputers.
Write us now-we hove o lot to tell you!

stotic memories do not require
periodic refreshing, ollowing them to
run of the processor's mo<imum speed.

Ihe EKRA occupies ony EK
segment ot {K intervols within the
8080 oddressing ronge (for exomple,
from 3K to I I K, not just 0-8K). Cord
oddress is selected by o DIP switch,
locoted conveniently ot the top of
the cord. Eoch of the 76 lntegroted
Circuits hos its own premium giode,
low-profile lC socket. Ve've included
this speciol feoture to increose
reliobilify, ond to moke ossembly,
testing ond repoirs mony times eosier.
Cl(M E'192-word Slotic Memory Module t295 (ollsockets
al(iA4096wordSrotic Mernory Module tt54 included)

Tech@
6200-L Hollis Street
Emerryille, CA 9460E
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IIXB Slereo Equalizer
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DUILD

Based on an 8080 IIPU, this hobbyist's
computer terminal can compete v.ith
most commercial units
J{rtY 1976

lEPT1 17.2

BY ROBERT M. MARSH

aNo leL FELsENSTETN

THEBE are essenlraily two types
I ol video compuler lerminals tn

common use. The' dumb" lermrnal-
little more than a "glass Teletype' -ls 3 gimple dala lransmitter recerver
whose only stand-alone functrcn is its
use as a TV typewrrter The 'rntellr-
gent' (also known as "smarl ') termt-
nal. on the other hand, offers powerlul
stand-alone features. Built arouncl a
sophistrcated microprocessor, intelli-
gent termrnals allow you to wrrte,
slore. and edit programs for transmis-
sion to a computer or a hard-copy de-
vice lt also provrdes very powerful
word processrng at relatrvely low cosl

The SOL video termrnal project pre-
sented here rs one of the most ad-

vanced of rntellrgent te!.!-nrnals lt can
intertace wrth any mrnr- or mlcrocom-
pule!'vra rls burit-rn BS-232 or 20-mA
current-loop rnlerf aces. rn eilhe. serlal
or parallel tcf mal ll can alsc tre rnlo a
lrme-sharing computer vra a lele-
phone lrne and a modem (such as the
Pennywhrslle descrrbed in the March
1976 rssue of Poput-lR Elecrnoru-
rcs) ln lact. it rs even possrble f or two
SOL lermrnals to communrcate wrlh
each olher wrthoul human supervr-
ston.

The key to SOL s versatilrty rs rts rn-
tegral 8C80 mrcroprocessor (pP) chrp
The pP operates on rnslructrons
slored rn PROM s lprogrammable

35

Anlntelligent
ComputerTerminal
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Cl-lOpF disc capacitor
C2. C Il, C:1, C22-0.001-ttF disc

capacrtor
cr. c?. c15, c16, cl7. clE. c20, cn

througlr C6l-4 l-gF disc capacrtor
Ce. C-r4GpF mica capacitor monolithic
C6_ l.-{-uF, ls-volt ceramic capacilor
C8, Cl!-l-gF, 35-volt dipped antalum

capacitor
C9. C lG-1s-gF. 20volt dippcd tantalum

capacrtor
C l2-4.01-tf disc capacitor
Cl1, Cl3---6tGpF disc capacitor
Cl9-l0GUF, lGvoll upnght aluminum

electrolytic capacitor
C:!-O l-BF \tylar rubular capacitor
C25-{.m l -gF Llylar tubular capacitor
C2G-O.01 -pF Mylar tubular capacitor
Dl, Dl, D4 through DLlN4l48 dio&
D]-5.1-volt. l-watr zener diode

( lN.sl3lB or similar)
lcr. tcE. tcll. tct:. tc:3. tc39, Ic73,

ICTL-74LSl75N guad latch IC
lC2, lCTv-74LS2Oili dual tt-inpul NAND

gatc lC'
IC!-74LS65N $rad cxclusivc0R gate IC
lc4, 1c42. tc45.tc4?, tc7t, tc72. lc%

-74LSO2N 
quad 2-inpul NOR getc lC

lCs, ICiI-7406N opcn<ollector hcx in-
vencr IC

!C6S.1O49AE CMOS hcx invertcr lC
lc7, Icl4, tct5, Ic26. tc53. Ic5?-

74LS16l or 74LSl63 &bir synchronous
countcr lC

lC9--6575 MOS character gencrator lC
IClf7.{l6i &bit pardlcl-rn shrft regis-

tcr lC
lcl3, IC24S29AE A)it uy'dowrr

counter lC
lClS-74Lt61. 71Lt6l, or 93L16 +bil

syrchronotrs count r lC (do rpt substi-
turc)

lCl6, IC9L7{LSl0N triple }input
NAND gatc lC

lClT-{DmlAE CMOS quad 2.ioput
I,IOR. gatc lC

t€lt thro{!8h lc2l, lC29 througi lC32-
2lLol-l a 9lL0lAPC }tOS l@+bir
RAM IC

IC:2, tc3l.lc{o. tC45. rc6. tC67. rc6E,
1C75. lCtO. lctr. ICE2-{T97 hcx rri-
statc bufrer lC

lCll. !C48, lC7E, IC9!-74LSl09N dual
JK flipflop lC

r".' .:.F-'- ,.

f nEt,a^L
Erllr3tofl

TO
YIOEO
lottYot

Fig. l. Tenninal accepls data lront keybu.rd, parullel prt, and PS-ZJ? ot 2GmA serial porl.
Aiput is 1 '.'olt ?p for conaentional TT' requircntents. Menwry can fu ertntwlly e,rpand,zd to 65 k

PARTS LIST

lc2t.lC50. lCtg. !C9L74LS04N hcx in-
vcrter lC

IC34, !C35. lC36-74LSl57ti quad
2-ioput dau sclcctor lC

IC37-74HOON high-spced quad 2-input
NAND gate lC (do not substiorc)

!C3L74SO4N Schottky hcx invcrter IC
(do not substitute)

lC4I-MH0026P MOS clock driver lC
1C43, ICt7, IC9O-74LS74N dual D flip

0op IC
1C44, lCE3. lCt6-74LS00N quad 2-input

NAf\O Batc tC
1C49, !CE74LS06N quad 2-input AND

1atc IC
lC52--4plOcOrE CMOS phasc-lockcd

loop lC
IC-S4--TRI60:8, AY-5-1013, or Slt83

UART IC
|C55. lC56-74173N quad tristate latch lC
lCst rhrouel IC6l-2lL0l or 9lL0IPC

255 x 4 MOS &{M lC
1C62. 1C63, 1C64, lC65-S5204A or

MM_(2O{Q 5t2 x 8 MOS erasablc
PROM lC (optional; writc to address
below for details)

tC69-t0t0. t0E0A, or $80A micro
pmcessor lC

lC7O, 1C77, lC&4, lC9l-74LS253N dual
Cinput tristate data :clector lC

!C76-DM8835N quad 2-input NOR gate
,,IC

rct5. !C92-74LS155 duel 2-tel linc de-
codcr lC

J l-fught-angle PC mount (AMP20658+ t
or DBIJSI

Ql. Q2, Ql--ag:go't transistor
,Jhc fdbwrry rcsisrors rre %-wctt, lVTa,, tolcrancr:

R. l, R.2-310 ohurs
RJ. R.9, Rl0, R2l, RZi throujh R30, RtO-
10,@ olrns
R4. R5, R6. R14 througfi R20, Rl:. Ril

thror3lr R35, R37, RJ9. R4l. R43, Ras,
R{5, R4t, R5l, R56, RJ7. R5t. R65,
R72, R73, R74, R76, R77. R7t, R79.
Rtl. Rt3, Rt4. REg through R%, R lm,
R l0l-15(tr ohms

R,7. RE--tl7 obms
R36, R67, R6E. R9-{7@ ohms
R3t. R40. R.:. R.47. R49, R,J3. RJ5-22m

ilms
R+r. R60. Rtl-13O0 ohms
R.90. R-(4. RGr, R.E?-l0ohms

r200
iI

R5l-?00 ohms
R-<9. R61-13.000 ohms
R6l. R62, R66-l0Cl0 ohms
R69-15.000 ohms
R70. R.71. R.l l]-100.ffiO ohms
R75, RtL3.3 mcgohms
RE-s-75 ohms
Rr03. Rr05, R107, Rr09. Ril0. Ril t.

R ll2-8200 ohms
R 106. R10&-19.000 ohms
Rl I, R l:. Rl!-100-ohm l-watt, locl. tol-

erancc rcsistqr
Rt6-33Gohm. ,t-watl. l07c tolerance re-

cistor
Rl0:. Rl0LSO.ffiGohm lrimmer poten-

tiometer (Bourns ]\o. 33-s2-l-503 or
similar)

Sl through S*-Four-position dual in-line
switch

S5--+{omenury-action spst switch
SG-Srpgle-pole. seven-positron rotary

switch
S7. S8. S9-Spst switch
SIO-Spdt swrtch
XTAL-14.3lE-\tHz. 0.017e or better tol-

crance, scncs-rcsonant crysral in
HCIEU casc

Misc.-Two il$pin. five 14-pin. -s4 lGpin,
aod 1l lzl-prn lC s,rckets (optronal):
Tlohm coarial cable: TV monitor;
ASCII keyboard: power supply: surt-
able chassis: mountrnS hardwarei
hoolup *ire: solder: ctc.

Note: The follo*rng items arc available
from Proccssor Tcchnolqly Corp.. 6100
Hollis St.. Errryvillc. CA 94508: Com-
plete SOL-FC k-rt of pans (docs not in-
cludc casc, power supply, or keyboardl
for $19?.0. Available rparatel-v- arc
SOL-rc8 ctched and drilled pnnted
circuit board for 90.00: SOL-SS set of
lC sockets for t10.0: and SOL-FAN
feo for J20.0. A complete krt that in-
cludcs all pans. pc board, porler sup
ply. ASCII kcyboard. dl cables and
plugs, and a casc is evailat'le for
t49.(tr; specify kit SOL-1. Frec copicr
ol the conpletc ehcmatic, ctchinS rnd
drllli4 grritlc, rod corDpomol plrctr:ot
gridc ert rvrihblc fron th! satt!. s(rutrcc
oo rrqucsl rbcn rccomponied by r sclf-
rddrtrs{d rtrmped (2&t cavcbF (f x
t2).

tllcat
aoao

Itcio-
PiocE330t

rcas- rcrT
,rocf !30t

IUPPOTT

IC6 ? -IC6'
tlI

rc62-!ca9
ior
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read-only memones). ln rts basic con-
f rguratron. the SOL termtnal consists
ol a printed crrcurt assembly that con-
tains the pP, 512 eight-bit bytes ot
PROM, 2048 eight-bit words o, RAM
(random-access memory), 1024-
characler video drsplay generator,
keyboard interf ace, Serral and parallel
rntertaceS for connectron to external
devices, and an edge connector lor
memory expansron. All you add are a
power supply, TV receiver or video
monitor. ASCII keyboard. and a case.

Since the SOL terminal is 8080
based. its memory capability can be
expanded to 65k bytes. Hence, one
might ask. is the SOL an intellrgent
termrnal or a powerful microccmpul-
er? ln essence. rt is both.

How lt YYorks. The co!'nplete
schematic dragram fcr the SOL termr-
nal rs much tco large lo be reproduced
rn this artrcle Therefore. a comptete
SchematiC. an etchrng and drillrng
gurde and component tayout diagram
for ihe pilnled circuit bcard are avail-
able on request srmpiy by sendrng a
self-aCdressed stamped (26c) en-
velope i9 , 12",y to the soirrce gtven tn
the Parts List

The biock diagrarn shown in Frg. 1

wrll be used to explarn orcurl opera-
tron. Notrce the srrnilarrty of thrs dra-
gram to that of a ccnventronal 8080
mrcrocomputer The 8080 (or 80E0A or
90804t mrcroprocessor /C59, is the
''hearl" ol the te,'mrnal lt rs supported
by lC66 through iC97, whrch rnciude
address and data lrne drivers and
selecto!'s. "watt state trmers. flag
latches f or Cata pcrts. anc, partlal ad-
dress decodrng. Both address and
data I O (tnput output) ports are avatl-
able for expansrcn usrng currently
avarlable 8080-type memory cards.

As many as fgur PROMS (/C62
threug6 /C65) allow up to 2048 bytes

.of program to be installed rn lhe ter-
mrnal Up to 512 bytes ot RAM can also
be rnstalled and are desrgnated /C58
through /C67.

1 EPT - ll,4
3OL TERMIXAL

SPECTFtCATTOX3
Dlrphy: 16 lims of 6tl charecters p.r

line. Black chanctors on rhata
beckground or rGrerlr.

Cherrctor trt: 96 printeblc ASCII
uppcr-and lowcr-crsc cheracltcrt.
Plus 32 control chrrectcrs (optiorF
!l).

tlrphy potruoa: Continuourly adirt-
eblc both horizontally and cnically.

Curror: Soliri video inwriion (switgli
selectable blinh), cursols ere pr#
granimablc. s-

S.rill lntcrl.co: RS-232 anr! 20-rl *r-
rcnt loop, 75 to 96O0 baud, syn-
chronous.

Parrllol intGrtlcr: Eight dats bits lor
input and output: output bus rs tri-
state lor bidirectional interlaces;

' levels are stanclard TTL.
Koyboard inlcrlecc: Seven-levcl ASCII

encoded, TTL levels; requrras
strobe puls€ with data stable tor
approximately 10O Es following
posrlrve edgc.

llicroprocarror: 8O80, 80804, or 9O8OA.

On+erd mamory: 512 bytes PBOM (er-
pandable to 2048 bytes), 1 280 byles
RAM (expandable to 1560 bft6).

Ertrmel llamoly: Expandable to 56k
bytes total BOM, PROM. Srrd RAM.

Signrl ouput: 't.0 to 2.5 volts pflak-tq'
peak wrth composite negative sync:
nominal bandwith is 7 MHz.

Powcr rcquired: +5 volts at 2.5 amperes,
*12 volts at 150 mA. and -12 volts
at 200 mA; all buses must be well
regulated.

The video outpul has a maximum
bandwidth of 7.15 MHz. lt contarns a
composrle sync to allow operation
with any conventional video monrtor
or monochrome TV receiver con-
verted lor video input (Frg. 2). CotorW
receiver CBT s may not be capable of
providing the resolution requrred tor a
clean vic,eo display, although the au-
thors have obtained acceptable re-
sults using a type-approved r-l mocl-
ulator to feed color receivers through
the antenna input. (CAUTION: Do not
use a transformerless vicleo monitor
or TV receiver unless a lrne-rsolalrng
transformer is installed.)

the lC54 UABT is used in the termi-
nal for data transmrssron and !'ecep-
tlon. lt rs supported by lc48 and 1c57.
Clock pulses for the UART are pro-
vided by the baud-rate generator
made up ol 1C52, 1C53, a^d 1C57.
Phase-locked loop /C52 operates wrth
dlviders to produce the requr!'ed clock
srgnals, A sw,tch rs provrdeC for set-
trng the baud rate lor75,1 10 150.300,
600, 1200, 2400. 48C0. or 9600 baud
(data b;ts per second). Tne serral port
has both RS-232 and 20-mA current-
loop provrsions.

The parallel port ccnsrsts of an
eight-brt latch made up of /C55 and
/C56 These lC s have trrstate oulputs
that enable therr use wrth a bidrrec-
tional parallel data channel rl desrred.
$rgnals 3rg grQht data brts wrde at
standard TTL levels at the rnput and
output.

The ASCII keyboard connects to the
marn terminal board by a srngle con-
neclor that provides power to the
keyboard and accepts srgnals from
the keys The interface requrres
seven-level ASCII at TTL levels and a
strobe pulse wrth the data stable ,or
apprcxirnately 100 ps followrng the
posrtive edge.
' Power for the marn board must be 5

volts dc at 2.5 amper€S. *i2 volts at
150 mA. and - 12 volts at 2CC mA The
power bus lrnes must be well regu-
lated

Construction. Srnce the prrnted crr-
cuil board measures 13 , 11 (33 ^ 28
cm) and has numerous traces and
pads that requlre careful regrstratron,
home labricatron of the board ts not
recommended unless You are highlY
expeilenced tn maktng complex
double-srded boards. Once you have
the board and are ready to slart
mounting comPonents, save lc rnstal-
latron lor the last.

Start wiring the board by mounttng
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The heart of the vrdec drsplay sec-
tlon rs characler generator BOM /C9.
The generator provides both upper-
and lower-case characters in a 7 i 9
dot matrix lormal. Descenders on
lower-case characters g, y, p, q. and y
go below the base ltne to provrde true
typewnter character lorrnattrng. The
rematnder ol the lc s rn the vrdeo sec-
tion (/C7 through /C36) produce the
horrzontal and verttcal sync, cursor
options, video rnversron (black
characters on whrte background) and
all vrdeo handshake requrrements.

FvroroJ
l- rr

t:rl -rxr?E 
-l-
o ?5v,,

=Yi:+",

Fry. J l'idtrt o,tlltttt is
cort rcttt ir,rtal rl'111t licgnli re
sgrtc attd 1-yslt p.p sigtrul
lercl .
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lC sockets (recommended for all lC's
to make removal and replacehent
easy) in place. Next, mount and solder
into place the reslstors, capacitors,
diodes. and tranststors. Then mount

./- ltle baud rale switch and connectors
!ush to the surface of the board: make

, sure they do not sit askew after solder-
ing them down.

Once the crystal is mounted and
soldered intc place, pass a length of
bare hookup wire over its case and
into the holes tlanking the case. Sol-
der the wire to the crystal's case and
board pads. lnstall and solcler into
place the coaxial cable lor the termi-
nal's output.

Carefully check the board assembly
for poor soldered connections, solder
bridges between closely spaced pads
and traces, and proper polarization ol
diodes and capacitors and basing of
the transistors.

ChcckouL Before installing any lC's.
power up the circuit board assembly
to verify that no short circuits exist.
Measure the potential across zener
diode D3; it should be -5 volts. Check
the fine loil traces near R85 (at the
video output) for short circuats on the
+ 12-volt line. ll everything checks out,
turn otf the power.

- lnsert lc37 througn tclt in their
>ckets, making sure you properly

..rrient them. lnstall jumpers lrom pad
A to pad B and pad D to pad E (nexl to
/C37). Turn on the power and use an
oscilloscope to check the 47-ohm r+

::ttorr 
next to /c4: tor the ctock

1 EPT 11.5

pulses. When you obtain the pulses,
turn off the power.

lnstall/CI lhrough /C36. Be particu-
larly careful when handling /Cg to
avoid static discharges. After remov-
rng thrs lC from its protective loam
carrrer, be sure to touch the pc board
with your other hand before brrnging
the lC into contact with ils socket. Seat
the lC car'efully in rts socket and gently
press it home. (Note: lf you encounter
excessive resistance when trying to
install /C9, replace the lC rn rts foam
carrier. Then loosen the socket pin re-
ceptacles by repeatedly inserting and
removing a non-MOS lC or prece of
bare 24 gauge wire.) lnstall ,C9.

Set horrzontal and vertical sync con-
trols Fr04 and R102 to midPositton
and the four-position dual in-line
switch so thatS, and 54 are ofl and 52
and 53 are on. Connect SOL s video
output cable to the video monitor and
tu rn on the power to both monitor and
terminal board. Drsplayed on the
screen should be at least one line of
rafdom characters and whtte cursor
blgcks. Adlust the v and x controls on
the terminal board tor proper sync and
the contrast and brightness controls
on the monitor for the best display.

Set 53 to ofl and 54 to on: the cursor
should flash at a slow rate. Set 52 to
otf; the background should change
from black to white. Set S, to on, the
control characters (symbols or ab-
breviations, depending on the type ol
character generator being used)
should disappear. Turn ofl the board's
Power suPPly

Large connector of lefi
rear oJ asstatbled
circuit board assembly
is J'or eilennl
Drctnory; coar cable is
for eonposite uideo
otttput. .Lll tnput and
otttpttt con nectors ere
on rear edge.

lnslall lC42 through /C50 and /C66
through 1C97. Praclice the same pre-
cautrons tor 1C69, the mrcroprocessor
chrp, that you took lor lC9 above.
Connect the ' wart state Jumper at
lC71 lrom pad W to pad 1.

With the video monitor still con-
nected to the terminal and operatron-
al, turn on the board's power. The CRT
screen should display one or more
Irnes of alternatrng 9 and "null" char-
acters and should flicker every few
seconds. This indrcates that the pP rs
working, lf there is any doubt, briefly
operate the BESET switch. lf you ob-
serve no activity on the screen, turn ofl
and remove power f rom the board and
check that all lC s are in their proper
sockets and properly oriented.

lnstall /C52 through lC61 and pro-
gram PROM /C62. Use the same pre-
cautions detailed above lor /C9 and
/C69 when handling and installing
1C54, lC58 through tCOt, and tC62
Make sure that the socket for UART
lC54 is not too tight. lf you encounter
diflrcultres during insertion, use a
non-MOS lC or 24 gauge wire to
loosen the socket pin receptacles.

Once everything seems to check
out, power up the board. ll the prog-
ram is running properly, the monrtor
screen should display a blanked
screen with the proper "message" at
the bottom.

Thrs completes constructron of the
SOL video termrnal. You can now add
an ASCII keyboard and hook up to the
outside world vra the serial andlor
Parallel Ports 
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ATTAIRMUSERS
Did)rpltJ knouy...

I
a

.That all our modules erc 100% compatible with the Altair 8800
computer, NO modif ications nacrlsary!

oThal our 4KRA Sratrc Raadr1Vrite Memory module doesn't have
to lose i1's data when you pull the plugt

oThal our 3P+S lnput/Output module will fulty interface two TV
Typewnters with kcyboards rnd r modem or teletype at the
slme ttmel

.Thal we make the most powerful alphanumeric Video Display
module anywhere !

e Thal our so{tware is FBEE, or close to it!
.That ell our modules are truly high quality, computer grade, but

thal our prices are the iowesl in the industry!
oThat we have already shrpped hundreds of modules on time, and

we will continue 1o deliver whal we promrse, FAST!

CHECK THE SPECS:

4XRA Static Rced/VYrite Memory
Thrs 4096 word STATIC memory provides {aster, more reliable
and less expensrve operatron than any currently available dynamic
memory system, The 4KRA permits Altarr 8800 operatron at
absolule lop speed continuously. All RAM's (Random Access
Memorres) used rn lhe 4KRA are 9lL02A's bv Advanced Mrcro
Devices, the besi commercral memory lC on the market loday.
9tL02A's requrre typ;cally 1/3 the power of standard 21O2 or
8I01 type RAM's and each one rs manulaclured to rrlrtary
specilrcation MIL STD.883 tor extremely hrgh relrabilr'ly. :'.resr
memories can be operated {rom a batlery backup supply in case

of power tailure with very low standby power consumptron (Ask
lor our technrcal bulletin TB.l0l on power down operatron.) 1

short we have done evervlhrng we could 10 make the best 4.(
memory module rn the compuler lreld, and ..€cause we buv in

large quantrty, we can make it ror a very reasonabie prrce.
Avarlable now.

2KRO Erasable Rcprogrammable Read Only Memory Module
Wrth thrs module the Altarr 8800 can use 17024 or 5203 type
Erasable Reprogrammable ROM's. The 2KRO accepts up to erghl
oi these lC's {or a capacrty ol 2O48 erghl brl words. Once
programmed thrs module will hold its data rndef inrl'''' urhethe r

or nol power rs on. Thrs feature is exlremely userul when
developrng sottware. All necessary bus rnter;.cing logic and
regulared supplies are provided but NOT the E'rtot\4 l^'r. Bcth
17024 and 5203 PBOM's are available trom other adverl . - in
thrs magazrne ior well under S25. Available now.

3P+S lnput/Ourpur Module
Ju51 one 3P+S card wrll iul{rll lhe Input/Ou1put needs o{ mosl
8800 users. There are two 8-brl parallel rnput a''c outpul ports
wrth full hendshaking logrc. There rs elso a serial i/O usrng a

UABT wrth bolh teletvpe currenl loop and EIA RS./3?,.andard
rnterlaces provrded. The senal data rate can be set un.1? software
control between 35 and 9600 Baud. You can use your cr.i r,,odel
l9 TTYr Thrs module gives you all the electronics you rte:d to
rnterface mosl perDheral devices wrth the Altarr 8800, rt's really
the mosl userui and versatrle l/O we've seen lor any co,^puler.
Available now.

MB.l Mother Board
Don'l worry any more aboul wrrrng hundreds o{ wires rn Your
Alrarr to expand the mainframe Our srngle piece 1/8-rnch thick.
rugged mother board can be rnstalled as one s'ngle replacemcnl
{or either ihree or four 88EC Expander cards. so you don'1 have
to repl.c€ your already rnstalled 88EC card rl you don't wanl to.
The MB-l has very heavy power and ground busses and comes
wrth a prece of rlal nbbon cable lor connectron lo the fronl panel
board ol the 8800. Avarlable now.

VDM.1 Virtco Digplay Module
This module is th€ lirtt real computer tarminal display in kir
form. Under rcftware control the VDM-'l displays sixteen 64
ctraracter lanes to any ttandard video monitor. Characters are
produced in a 7x9 dot matrix, with a lull 128 character set, upper
lnd lower case plus control characlers. Data is sccrssed by the
VDM as a block from anv 1K segment withrn the 65K address
range o{ the 8800 computer. Multiple cursors are completely
controlled by software and the display can begin anywhere on the
screen (this is greal for many video games). When the last line rs

filled the display scrolls up a lin€. Powerful edilrng capabrlitres are
provided witil the FREE software package included rn every
VDM-l kir. Available in Scptember'75.

SOFTWARE

Our l.s: 'rlbl:.,'ir:ii :jr-or and Sl,stem Executive is being
" ai i', r', i ,ri qo'-.. -;e f|.^raff gives you very powerful
r', ',r1 .. Juage capabilily in'.4; Altair 8800. The Executrve
- .1' l:u[ . allow you to call Frngrams by name (including
l,1S '.: .d then add, delete, char,gc. or list programs by lrne
r,Jrntr'. T',e xssembler provrCes a 'n:r, '.ed s;r,rbol,. mnemonrc
listing .: ,tell : octal oi binary oJjeul codr from Assembly
Language programs wri.ten usrng the Editor. The Asserrrler also
gives valuable error messages tD help in debr.gging those rr,:, /rtable
errors. The Asembler, Edrtor. Executive Package No. 1 will be
available rn read only memory along with rn expanded Executive
and a pc'a,erlul lnterpretive Simulator by October or November
ol 1975.

We are working on two BASIC Language packages wh.Jh should
be ready by October. One wrll be a basrc BASIC nee jrng abo,,.
8K of memory as a.minrmum and the other vrill be an Exlende.,
version wrlh additronal string manrpulalron, malrx 1I)€ratrJns
and double preosron arithmelic capaL,, t,e: requrring;cout 12K.
Eoth these packages will be available r.r 1.rd Only Merrory'or a

reasonable pnce.

PRICE LIST
Item

2KRO EPROM module

3P+S liO module

4KRA.2 RAM module
wi2048 8.brt words

4KRA.4 w/4096 8.brt
words of BAM

RAM only, AMD 9'l L02A
500n sec low power

MB. l Mother Board

VDM 1 Vrdeo Drsplay module

Kir Ar:rmbled Oelive, v

S 50. S 75. 2 weeks ARO

125. 165. 3 w'-'i.s ARO

135. .l85. 2 .,-eks ARO

?'' :. 280. 2 weeks ARO

8/540 - 2 we: .: .a.llD

35. - 2.":lks r1.[i3

160 225. Sep i'-,.'i5
rn-'n 3 vzerk: AHC

r,:or€ mmplete :, ?. ';rcat,.,n9 'd

t

Send lor our FREE tlver fo
{or prrcrng on addrtronal rter,

TERMS: All r1em5 posilaid il tui! paymenl a.:oma', .'e: ot ):t.
COD orders musl rncl!'de 2q% c, -,,'i' ','aiil, l'r,^rg: Ll ,.r1.

accepled, bul please scnJ ug s r'der \tr'ttr t'31,' sr-on.:Jre 01 rt.
DISCOUNTS: Orders ov:' .'.'-5 m;: subt,acl sqj. orc''( over

36o0 may sublract lO%.

Hffi'I.'TG )'y :)
An65f1fihf:''
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Bus connection: Fully 8800 compatible. electrically and mechanically. Outputs to the 8800 bus are three state, standard

Operating environment: 0 to 50o C, humidity to 95%, non condensing.

oThe only CRT terminal display module ever offered that is actually part of the computer
o A reasonably priced, LOW POWER, 4K Memory
oA versatile input/output module designed to meet most common l/O requirementswith onecard
oA reprogrammable read only memory (EPROM) module
oA rugged full length mother board with improved power distribution and integral bus terminator and card cage
o FREE SOFTWARE, or close to it!
o Firmware ROM modules containing our Software programs

FEATURES:
o Full 8800 hardware and software compatibility:JUST PLUG lNll
o Maximum versatility: each card can be used in the widest range of applications.
o Conservative thermal design for long life and reliable operation.
oMaximum noise immunity: hysteresis bus receivcrs on noise prone high speed inputs.
r Highest possible quality: No compromise design!
. 100% Guaranteed: six month warranty.

READON...
Each of our kits contains all necessary parts including double sided epoxy PC board with plated through holes and gold

contacts, all lC's, voltage regulators, massive heatsink, and mounting hardware. Complete instructions are included for easy asser
and checkout. Every kit and assembled unit also includes information on how to use the module most effectively, covering soft,
programming considerations as well as hardware connections.

THE DETAILS...
FAMI LY SPECI FICATIONS:

TTL le

ALS€
Ever dream of just turning on your computer and having its

full power available instantly? The ALS-8 Firmware Module
gives you that kind of "turn on the switch" system with 4K of
PROM's pre-programrned rvith a greatly expanded version of our
Software Package No. 1.

This powerful file oriented package is the finest Besident
Assembly Language Operating System available today. 8080
assembly language programs can be stored as named files (5
letter names) and called atwill to be assembled, edited, or listed
by line number. Six files can reside in memory at once. or, they
can be stored in either source or object code on paper tape.
cassette or any other form of storage medium for re-input at a

later time. Assembly of the source file can take place from a

memory f ile or from any input device you choose.
The assembler converts the mnemonic codes and labels of the

'"embly source language program to object code at any address
. choose. (The run addres can be different from the location
re the code is placed.) Symbolic addresing includes the
'y to chain common symbols from one program to another
though the other program was assembled long ago. Fea-
of the assembler include labels, comments, expressions,
rnts, relative symbolic addressing . . . in short a profes-
system iust made for asscmbly language work.

lnput/output for the program is so versatile that it defies
imagination, the driver software can even change the
configuration under program control. That's right . ..? l'--.,
can output one batch of information to one port and a ditrer
batch to another port, each seemingly at the same time with
human intervention. The system can handle any l/O conf igr
tion you can hook up and will call to any driving software '

wish to implement for the l/O.
Also, if you are new to computers, the manual included v

each module not only explains how to use the program (v
examples), but goes on to explain each routine of the Sys'
and how to call these routines from other programs you h

written. This combined with the l/O handling along witl
custom "command table"allowsevery ALS-8 to be customi
within your system to your individual needs. You don't havr
worry about being locked into a ROM version, this ont
designed with your expansion and creativity in mind.

The ALS-8 Firmware comes complete with a module with
components capable of holding 8K of TURN ON THE SWIT
program. So why 8K? Because we wrote this system to
upward compatible with future software developments and
first of these, an interpretive simulator, is up and running nr



LOW POWER .. . yes and don't be fooled by "undirected"
statements about this subjea. All RAM's used in the 4KRA Ere
91L02A's by Advanced Micro Devices (AMD). 91L02A's re-
quire typically l/3 the power of standard 2102 or 8101 type
BAM's and under worst case conditions draws only 30%.more
than any currently available dynamic mrmory. ln addition cach
RAM is manufactured to military specification MIL STD€83.
This all adds up to low power and reliability, notice . . . we'rt
the ones who publish the maximum worst case power required
by our memory.

Plus, our memory draws so little standby current that they
can be operated from a battery back up in case of power failurd.
This allows long term retention of data under loss of power
eondilions. Our TB-10'l illustrates how to add a few simple

nn^nents to implement this feature and is shipped with every
, r sold. ln short we've done everything we could to make

.nrs the best 4K memory module in the computer field.

2KRO EPROM MEMORY MODULE
Bead only memories (ROM's) do not lose their stored data

when power is removed and thus have an advantage (we

specialize in understatements) when used in stored program
applications. Some ROM's, called PROM's, are user program-
mable, and some PROM's, called EPROM's, are erasable and
reprogrammable as well. The most common and least expensive
types of EPROM's in use today are the 1702A and MM5203;
both are organized as 256 x 8 bit arrays. Our 2KRO module will
accept up to eight of these lC's, providing the user with up to
2O48 eight bit words of non-volatile storage for monitor,
executive, loader. and other programs.

Each 2KRO module is jumper selectable to fit any one of
thirty-two 2K segments within the 65K addressing range of the
8800 computer. Additional jumpers are provided to select the
appropriate number of "wait" states as determined by the
eccess time of the EPROM's used. The EPROM's are not
provided (everything else is) but are readily available for
reasonable prices on the industrial and surplus markets. The
module will accept either of two types of EPROM: the)fP-

M -made, bv AMD, lnlel. llll---end
made by National Io_rru9rgr--boJn

trme.
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SPECIFICATIONS: 2KRO
Mrximum cepecity: 2048 eight bit words
Operating Mode: Static
Acccrs & Cyde Tima: Dcpendent of EPROM used, logic on card

will work over an access time range of 30 to 2500 nsec.
Number of "wait" strtes jump€r s€lectable from zero to four.

Volt4e Requircmcnts: +8 to +10VDC, -15 to -18VDC
Powcr Rcquirementr: 10W max., 8W typical at 25oC with 8

1702A's. Replacrmcnt transformer available for full negative
supply power (see price list).

Bur Pinout: Plug-in compatible with Altair 8800 bus
Edge contrcts: 1fi) pins (dual 501 on .125" centers, gold plated
Dimensions:5.3" x 10.0" (13.46cm x 25.4cm)

3P+5 111PUT/OUTPUT MODU LE
Getting data into and out of a computer can be one of the

most difficult and expensive tasks in bringing up a working
system. Our 3P+S module was designed to provide maximum
versatility to allow this one card to meet all the l/O needs of
most 8800 system users. For example, one teletype and two TV
Typewriters with keyboards can operate simultaneously with
the 8800 via one 3P+S .o6r,.; or, one TV Typewriter, an EIA
RS-232 modem, a teletype and another parallel data device can
be fully interfaced at the same time.

ln addition, one parallel output port is available to be used
for setting up control conditions for both parallel and serial
ports, as well as to set the serial l/O baud rate under program
control. The Baud rate can be set between 35 and 9600 Baud
and the module is the only one available that will allow 1.5
stop bits as required by the old model teletypes that are
available at such low cost.

Also, one parallel input port is available for polling the
lnput Data Available flags and External Device Ready flags, as

well as for checking the serial llO error flags. Full handshaking
with both input and output peripherals can be implemented
with these provisions.

lnterfacing to the 8800 vectored interrupt bus is provided on
the card as a jumper selectable option, allowing any o{ the
UART (Universal Asynchronous Receiver Transmitter) error
flags or handshaking signals to be used to generate interrupts.
The Vectored lnterrupt Module is required for this purpose.

Addressing of the module is iumper selectable to any one of
E4 four address regments within the 8800 range of 256 l/O
addresses. Additional flexibility allows either the UART and
control port, or the two parallel ports to occupy the lower two
relative addreses..

Complete information on each of the options available is

included with each 3P+5 tolO. ln addition. a letter to us

describing your system configuration will be returned illustrat-
ing the best way to implement the system with our module.

or
Ennot be used at the

Erasing programm ng 17O2A or
'12 will be provided by Processor Technology Company. A
^ly printed or typewritten listing in oc,tal (base 8) code of
: pro-';,m or data must be submitted along with address
)rr There will be a ctrarge of $5.O0 per EPROM
,gr For additional information and pricing on our
RC for our programming bulletin.

SPECIFICATIONS: 4KRA
Maximum capacity: 4096 eight bit words
Operating mode: Static
Access time: 520 nsec. maximum
Cycle time: 520 nsec. maximum, read or write
Bus pinout: Plug-in compatible with Altair 8800 bus
Edge contaas: Gold plated, 100 pins (dual 50) on .125" centers
Power requircments: +8 to +10 VDC, 1.2 A Max, at 0oC, 0.9 A:

Typical.
Dimensions: 5.3" x 10.0" (13.46cm x 25.4cm)



SIM-I EXPANSION Fl RTYIWAR E

INTERPBETlVE SIMULATOR?7??? Yes. an interpretive
<imulator that runs 8080 programs, in an interpretive mode, on

e same 8080 that contains the Simulator. This isn't iust a
. -ebug program, because the program thinks it's an 8080! That's

right, all registers, flags, program counter, and stack are SIMU-
LATED! Breakpoints are in the simulator program, not a jump
to a restart location. (How else would you debug a program that
needed the restart location?) Also, when a call or jump instruc-
tion is encountered, full control remains with the simulator.
This is the only system that will not lose control if a program
error is made on this type of instruction.

All registers, flags, program oounter. stack and memory
contents can be changed at all times and there is even a single
'ep mode that allows full printout of all the registers, flags,

rfter each instruction is executed.
input instructions within the simulated program can be

handled three ways: Real Time. Simulated, and Pre-Set. ln the
simulated mode the simulator stops and asks "what input for
input port X." You input from your regular input port for any
of the 255 other input ports! Output instructions are also
simulated directly to you from the simulator. The output to
your regular output port identif ies the data output as well as the
port it would have been output to. Again, don't mistake this for
a simple program that handles breakpoints, this simulator
actually gets each instruction and runs it under simulator
control.

The SIM-1 comes pre-programmed and ready to plug into the
ALS-8 module. The ALS€ is an integral part of the simulator
and must be available for its operation. (lt would have been a

6K program if the customizing power of the ALS-8 hadn't been
there. )

As you can see, this without a doubt is the most powerful
nrogram development tool that has ever been resident on an

)80 to this day 's runni now
+ _s-Empl€ print-out str s operation is ava

- Will paper tapes of the ALS-B software be available? We
imagine they will appear but... using 8K of RAM to receive a
paper tape that takes the better part of a half hour to load each
time a power glitch occurs lust doesn't make a real system.
Using this module, loaded with the ALS-8 "PERMANENT
PROGRAM" will save that expensive RAM for data and devel-
opment programs as well as giving the true convenience of a
"turnon-the-switch " system.

SOFTWABE NO. 1 FIRMWARE
We have had a number of inquiries about providing Software

No. 1 as a PROM Module. so we decided to provide one. The
Software No. 1 Firmware Module is the ALS€'s little brother.
Software No 1, as we call it, contains the basic resident
assembler, system monitor, and line oriented text editor. lt has
these features: 1) Teletype oriented l/O (i.e. only one l/O
device permitted). 2) BAM resident files, perfect for small

'ograms, but difficult for files larger than about 1K Byte.3)
'tware No. 1 Firmware cannot assemble from files not in

1. 4) lt is not upward compatible with Disc or Cassette
ra1 c /stems or the Simulator.
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SPECIFICATIONS: ALS€, SIM-l, & SWlF
MEMOBY TYPE: 4096 word Erasable PROM's
CYCLE TIME: 1.0 micro-second worst-case
ACCESS TIME: ramc 8s cycle time
FOWER REOUIBEMENT: +8 to 10 VDC at 3(X) Ma maximum,

-14 to -17 VDC at 300 Ma maximum.
BUS PINOUT: Plug.in compatible with Altair 8800 bus.
EDGE CONTACTS: 1fi) pins (dual50) on .125" oenters
DIMENSIONS: 5.3" x 10.0" (13.46 x 25.4 cml

-e. 
^r*

)
-D; '), "" ,L) Krt"{ffir ,-----; --' '<

VDM.I VIDEO DISPLAY MODULE
puild a smart terminal into your Altair! Your Altair already

ha6 the intelligence, we provide the display module. This is not a

liiniteO "TV TYPEWRITER" but an ultra-high speed computer
terminal built into your computer. The VDM-1 generates six-

1 teen M character lines from data stored in the 1 K Byte on-card
/ memory. Alphanumeric data is shown in a 7x9 dot matrix with a

I tutt t28 upger and lower case ASCII characrer set. The VDM-1
i features EIA Video output for any standard video monitor. (A
I TV set can be easily modified at your local TV repair shop.I

Multiple programmable cursors, automatic text scrolling and
powerful text editi software are included FREE!

ol

SPECIFICATIONS: VDM.l
CHARACTER SET: 96 character ASC!l, plus control characters

7 x 9 matrix with descending lower case.
DISPLAY FORMAT: 16lines, O4 charasters per line.
DISPLAY MEMORY: 1024 8-bit Bytes LOW POWER Static

ReadAIVrite memory
DISPLAY POSITlON: Continuously adjustable, horizontally

and vertically
l/O, DATA: Addressable as a lK page of mernory, Bead or

Write.
CURSOR: Solid video inversion (blinking optionall appears at

all charaster positions when bit 7 is high.
!/O, CONTROL: Output from CPU is one 8-bit Byte. The lower

four bits clntrol Beginning Line Address; the upper four
bits control Beginning Display Offset. lnput to CPU is a

one bit (DI), Parameter Change Beady flag.
BLANKING CHARACTEBS: CR (octal 015) blanks test, ex-

cept cursor, to end of line. VT (octal 013) blanks text,
€xcept cursor, to end of screen.

SIGNAL OUTPUT: 1.0 to 2.5 VP-P video composite, negative
tync

MONITOR BANDWIDTH: 6.0 MHz (at -3dB) required video
BW.

on

4KRA LOW POWER STATIC MEMOBY MODULE
This 4096 word read/write memory module provides faster,

less expensive, more reliable and lower power operation than
any comparable memory module sold today.

Faster speed in actual operation results because static
memories don't need periodic refreshing. Dynamic memories
require a refresh period at least 500 times per second. During
this period no data can be written or read from the memory and
the computer must sit idle in a "wait" condition.

J\
t



SPECIFICATIONS: 3P+S
Outputs: Two 8-bit parallel ports, standard TTL levels, relative

addresses at 0 & 1, or 2 & 3.
One Teletype 20mA current loop output.
Four EIA RS-232C outputs for serial transmit data and/or

control signals.
One Peripheral lnterface Control driver (PlC) 50mA current

sourcc for paper tape reader control or cassette rccorder
control. Jumper selectable to control port output.

lnpur: Two 8-bit parallel ports. standard TTL voltage levels,
input current is 0.36mA max.

One Teletype 20mA current loop receiver for UART data
input.

Four EIA RS-232C receivers for received serial data and/or
control signals.
3ontrol: One 8-bit output port, relative card address
selectable as 0 or 2. Lower four bits for baud rate control
and/or EIA control outputs and/or PIC driver.

Upper four bits for UART control, i.e. word length, parity,
and number of stop bits. Control conditions can be
strapped on, off or to software controlled. latched output
bits.

One 8-bit input port, relative card address selectable as 0 or
2. Bits selectable with jumpers to read UART error flags,
i.e. parity, overrun, and framing errors, and/or EIA
control inputs, andlor Data Available flags for parallel
input ports. and/or External Device Ready flags for
parallel output ports.

lnterrupt Control: Any control input, status flag, or UART
output may be jumpered to the lnterrupt Bus Driver.
lnterrupt operation requires use of a Vectored lnterrupt
Module to gate the Restart instruction to the processor.

Bus Pinout: Plug-in compatible with Altair 8800 bus
Edge Contacts: Gold plated. 100 pins (dual 50) on .125"

oenters.
Voltage Requirements: +8 to +10VDC, +15 to +18VDC, -15 to

-18VDC
Power Requirements: 7.0W maximum, 5.5W typical at 25oC
l/O connection: Two standard 44 pin (dual 221 edge connec-

tors, .156" centers
Dimensions: 5.0" x 10.0" llZ.7cm x 25.4cm)

. MB.l MoTHEB BOARD
Don't worry any more about wiring hundreds of wires in

your Altair to expand the mainframe. Our single piece I/8'inch
thick, rugged mother board can be installed as one single
replacement for either three or four 88EC Expander cards, so
you don't have to replace your already installed 88EC card if
you don't want to. The MB-1 has very heavy power and ground
busses and comes with a piece of flat ribbon cable for connec-
tion to the front panel board of the 8800, a built-in bus
terminator, and card guide cage for sixteen plug-in slots.

Specify MB-12 for replacement of three 88-EC's, or MB-1 for
clacement of four 88-EC's. Both are the same price. Available

r€nsi^-' .125" x 11"'x t4.5" (0.32cm x 27.94cm x
3€
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WWB - WIRE WRAP BOARD
This is the card for all of you who do wire wrap prototyping.

Now you can easily create your own custom interfaces or
strange "Kluges" of any kind. The WWB has a "universal"
pattern of seven rows of pads on .3" ccnters, so that standard
14, 16, 24, and 40 pin DIP lC sockets can be plugged in. Power
and ground are dedicated to pins 16 and 8 respectively (i.e. for
16 pin DIP's) but the layout is designed for fast conversion of
eact position to other lC sizes. Up to 62 sixteen pin DIP lC's
can be used. An extra six wire wraps rccket positions have been
set aside for connections to the 8800 bus.

Each WWB Kit comes with one 5 volt regulator, a heat sink,
and decoupling crapacitors. Space is reserved on the card for two
more regulators for positive or negative supplies.
Dimensions: 5.3" x 10.0" (13.46 x 25.4 cm)
Contacts: Gold plated, 1fi) pins (dual 501 on .125" qanters

Board Materials: 1/16" G-l0 glass+poxy, plated through holes,
2 oz. copper: rclder plated.

EXB - EXTENDER BOABD
This Extender Board makes troubleshooting and servicing of

any 8800 compatible module much easier. With the EXB you
can plug in a troublesome module five inches above the Mother
Board so that both sides of the Board can be reached easily with
an oscilloscope, VTVM, or logic probe.
Dimensions: 5.3" x 10.0" (13.46 x 25.4 cm)
Contasts: Gold plated, 1(X) pins (dual 50) on .125" centers.
Edge Connector: Viking 3VH50/1CV (one included).

Sorfhrure
Package No. 1: This is the self contained Assembly Language

Operating System developed and distributed by Processor
Technology for an "almost free" $3.00Jhe $3.00 package
includes ihe source lisTifrO-,WltF--h-eaiAecffil o-bject cpde and
ample comments throughout. Each command is described and
six pages of sample use are included. Paper tapes of this System
were sent to Computer Clubs across the nation and are available
from them on request. Get the listing and the tape and you will
be running one of the finest Assembly Language Systems
developed to date.

Package No. 2: We are working on two BASIC Language
packages which should be ready by December. One will be a basic
BASIC needing about 8K of memory as a minimum and the
other will b€ an Extended version with additional string manipu'
lation, matrix operations and double precision arithmetic capa-
bilities requiring about 12K. Both these packages will be
available in Read Only Memory fo?tr.geroneb'leprice.

I^,1 ft /r^2
('
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Up&Coming ll\frrrunty
THE NEWS IN A NUTSHELL!

The last edition of Nutshell produced an overwhelming
stream of input to our product development department. This
input did not go to thin air as you see.

MASS STORAGE
We have always wanted a low cost, reliable, fast access

storage device using standard Phillips cassettes (we bet you have
tool, so we got to work and designed one - here it isl With the
CDS-Vlll Cassette Data System you have oomputer controlled
lccess to l28K bytes of data within 20 seconds when using C-30
cassettes. We provide read/write electronics and transport con-
troller, Altair interface. a case and power supply, and one or
two multiple motor cassette transports plus FREE driving
software! Yes, up to two cassette drivesl Two drives provide
much more powerful file handling and copying capabilities as
well as, of course, twice the storage capacity. Data can be
written and/or read asynchronously at any transfer rate up to
150 bytes/sec: at this rate 8K BASIC can be loaded in about 50
seconds! We have also included provision for use of any
readlwrite electronic plug-in section so that tapes using HlT,
Computer Hobbyist or Digital Group formats may be read at
lower data rates. Full details will be available in November,
1975.

PTCOS
What is PTCOS you may ask? lt stands for Processor

Technology Cassette Operating System and it means a real
Operating System program based around our CDS-VIll dual
Cassette Data transport System. When operating under this
program you have true file handling power to create, delete,
edit, relocate, and copy all kinds of files (e.9. BASIC and
programs written in BASIC). PTCOS can handte multiple l/O
devices using a special type of file and suitable small driving
routines. At last an integrated system concept for the 8800 is a
reality! PTCOS is devilishly similar in its basic operation to an
FDOS ancl is upward compatible with future software devel-
opments from Processor Technology.

TTK
The True Time Keeper is alive and well but had to take lower

priority than the VDM & CDS. lt will be ready about December
or January and will include standby power. Complete facilities
for vectored interrupt and the very necessary functions of a real
time clock will be included along with the month, day, hour,
qrinutes, seconds. . . . We're sorry it takes so long but this one is
well worth waiting for. I WANT ONE, anyone?

MMM.1
Everyone was so firm about the CDS and VDM that the

MMM's received hardly a mention. Our business guy insists on
seeing the "l WANT ONE'S!" before he cuts us loose. Remem-
ber these modules really will play honest music under program
control. Two tones on the first module with full program
control of amplitude and frequency. Any other ideas?

PPM PROM PROGRAMMING MODULE
Did we really ask if you wanted both or "just" one or the

other. We will make one of these as soon as we know the way
pricing is going to go on the 5203 and 1702A's.

PROCESSOR TECHNOLOGY COMPANY, in recognition of
its responsibility to provide quality components and adequate
instruction for their proper assembly, warrants its products as
follows:

All components sold by Processor Technology Company are
purchased through normal factory distribution and any part
which fails because of defects in workmanship or material will
be replaced at no charge for a period of 6 months following the
date of purchase. The defective part must be returned postpaid
to Processor Technology Company within the warranty period.

Any malfunctioning module, purchased as a kit and returned
to Processor Technology within the warranty period, which in
the judgement of P.T.Co. has been assembled with care and nor
subjected to electrical or mechanical abuse, will be restored to
proper operating condition and returned, regardless of cause of
malfunction, with a minimal charge to cover postage and
handling. (This is really a good deal, we think.)

Any modules purchased as a kit and returned to P.T. Co.
which in the judgement of P.T. Co. are not covered by the
above conditions will be repaired and returned at a cost
commensurate with the work required. ln no case will this
charge exceed $20.00 without prior notif ication and approval of
the owner.

Any modules, purchased as assembled units are guaranteed to
meet specifications in effect at the time of manufacture lor a
period of at least 6 months following purchase. These modules
are additionally guaranteed against defects in materials or
workmanship for the same 6 month period. All warranted
factory assembled units returned to P.T.Co. postpaid will be
repaired and returned without charge.

This warranty is made in lieu of all other warranties
expressed or implied and is limited in any case to the repair or
replacement of the module involved.

u Proesqbctrrclocrv
ZfrcSFqrth Street-'
Bedcby,Co.947JO



ITEM DESCRIPTION

lEPTI-I1.I3
PRTCE SCHEDULE effective Decamber 1, 1975

KIT PRICE ASSEMBLED, TESTED AVAILABILITY

2KRO Erusoble PROM Module S 50.00 $ 75.00 NOW

3P+S Three Port lnput/Output Module 125.00 175.00 NOW

tlKBA4 4096 Word Low Power, Static RAM Memory 139.00 195.00 NOW
RAM only, 1024 x t ,t.OO

StlVlF Software No. 1 Firmware 189.00 245.00 NOw

AL$8 Asscmbly Language Operating System Firmware Module 250.00 350.00 DEC' 15

SIM-I Simulator Expansion Module 95.00 100.00 DEC. 15

VDM Virico Display Module 160.00 225.00 DEC. 15

EXB Extender Board Module 35.00 45.00 NOW

-.rB Wirs-Wrap Prototyping Module 40.00 NOW

MB-I/CC l6*lot Mother Board with Bus Terminator and
Cerd Cage (includes BT-l & CC 16) 70.00 NOW

CC-16 t&slot Card Cage for MB-1 20.00 NOW

44PC Oual 22 pin edge connector (.t56"), two required for
use with 3P+S 3.OO NOw

IU}PC Dual 5060 pin edge clnnector 1.125" centers)
ONE REOUIRED FOR EACH MODULE TO
PLUG INTO 88EC or MB-l 8.50 NOw

DB25S Socket,25 pins lor llO connections on g80O rear panel 4.50 NOW

DB25P Plug and hood, 25 pins for cables plugging into DB25S 4.50 NOW

TRF-1 High current transformer for PROM module replaces
T3 in 8800 S.O0 NOW

DELIVERY: From stock to 3 weeks after receipt of order.
TERMS: All items postpaid to U.S. and Canada if full payment accompanies order. COD orders must include 25% deposit.
DISCOUNTS: Prepaid and COD orders over $375 subtract 5%; orders over $600 subtract 10%.

Prices, specifications, and delivery subjea to change without notice.

PROCESSOR TECHNOLOGY CO., 2465 Fourth Street, Berkeley, Ca.94710 Phone: (415) 549-0857
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3P+S trnryAnpulufodub
Our 3P*5 iso simple inexpensive onswer
to hondling o voriery of peripherol devices.
It hos fwo O.t*f porollel UO ports, with full
hondshol<ing logic. Plus, it hos o seriol UO
port, with o &to rore ronge from 35 to
9600 Boud. $multoneously hondle o poper
tope reoder, o keyboord, o TV terminol, o
rope punch. ond o telephone coupler!
Avoiloble with premium grode low-profile
lC sockets, tt49. Owner's Monuol, t4.951

AI-S.8 AssernUtylanguagg
OperatnUsy*m -
Just turn on the sritch, ond instontly you
hove the power to write, edit, ossemble,
de-bug, ond run your own progrorns.
The A[5-8 rs fhe most useful softwore
development tool ovoiloble todoy. Optionol
firmwore indudes 5lM-1, on interpretive
simulofor, thot simulotes progroms without
running them in reol time. Thus, errors
encountered during testing do not endonger
your entire 

'),slem. 
The TXI'2 firmwore odds

the dimension of text editing. lnsert, delere,
move entire lines or single chorocters, ond
much more!A15-6 (ossembled only), 1425.
5tM-1, tg5. ilI-2, lg5.

VDM-I l/ideo Disday ltlodule
lf you're seffing up just the system you reolly
wont, don't foll short by limiting its com-
municoting obilry. The VDM-I is on ulrro-
high speed video output device. lts 16 disploy
lines hove 64 chorocters eoch, upper ond
lower cose. 1024 bytes of rondom occess
memory ore on rhe cord. lt scrolls up or
down, even to 20OO lines per minutgtAny
combinotion of the 1024 cursors con be
disployed os block-on-white or vice verso.
Free terminol mode softwore is included,
olong with premium grode, low-profile
lC sockets. t199. Owner's Monuol. t4.95:

EKRA Statk tulernoryltlodtth
Ve now offer o low-power stotic memory
module, wirh o full 0192 bytes of memory.

Find out-W adding 8[BO co@
It hos on exclusive KSETil oddress selection
DIP switch, so you con conveniently set
oddress boundories in increments of I K.
Our low-power MM's fypicolty require one-
third less power thon those commonly used
by our competitors. They'll even retoin
memory for 4-5 hours when powered by
two "D" floshlighr cells. On-boord rechorging
circuitry ond bottery connectors mol{e it
possible to protect your doto ogoinst sudden
power loss. Eoch RAM hos its own lC socl<er
too, for eosier ossembly ond repoir. 1295,
Owner's Monuol, t4.95i

2!ffiO EPRCXI1 ltlodule
The 2KRO Reod Onty Memory will occept
up to eighr 1702A or 5203 EPROM's (not
included), providing 2048 eight-bir words
of non-volotile storoge for monitor,
executive. looder ond other progroms.
Progrommrng services ovoiloble from your
deoler or write us for detoils. 165.
Owner's Monuol. t4.95:

4IQf/t Static lttenrcrv lttodule
The 4KRA (4096 bytei wos our first stotic
memory module. lt's still very populor, ond
uses the some low-power stotic RAlvl's os rhe
8KRA. Plus. we've odded o DIP switch, ond
every RAM now hos its own premium grode.
low profile lC socket. On-boord rechorging
circuitry (wirh bonery bocl<up) mokes il
POss ible to reloin memory for 8-.l0 hours
during r foilure. tf 59.

s Monuol, t4.95:
/hB-l /tldherBoard

Our srngle piece Mother Doord for rhe Altorr 8800
grves you I6-cord copocrly rn one stnqle instoliorron
Avorloble wirh l2 ffill-f 2) or I6 (itl!-l) slors t70.
(Drscontrnued; hmired to stock on hond.)

ltireVr,FdpBoard
Do your d*n *ire wrop Proloryping wrth the WWD
Wirc Wrop l}oord. Up to 62 l6-pin sockets or vorrous
combrnotions of 14,'16. 24 ond 40'prn sockets. t4O'

E)(B ExtenderBoard
The EXD Erender 0oord ollows occessibrliry in servrcrng
ony 6060-compotrbte module. t35.

' Fully descriptive Owner's t"tonrit ovoiloble
seporolely. Prtce refundoble wrth purchose of lrrr
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copobilities depend on whot
ooes inside. Processor Tech-
iology Corp. now offers o
full line of 8060-compot-
ible components. From

o

KRO

wwB

.l

Vhether your minicomputer system
is 5ol, lMSAl, or Altoir, its reol

rt

r

e

t

fine stotic memories
to o unique ossem-
bly longuoge
operoting
system. We
olso hove o
voriel-y of
useful
softwore
pocl.roges,
ovoiloble
for liltle
more
thon
copying
costs.

Kit Prices
ore shown,
ond they
include the
Owner's Monuol.
Assembled units
ovoiloble ot slightly
higher prices.

MB.

Write Us for further detoils on oll our
6060-compotible producfs, ond for the
deoler neorest you. 62O0-V Hollis Street
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As you thumb through this mogo-
zine, you'll see o lot of ods for smoll
computers. For $600 you con find o pretty
good box with o power supply, four slot
mother boord, CPU module, ond ollthe
expected lights ond switches.

But you know whot? lt won't work.
Thot's becouse in order to moke the

computer go you hove to buy memory-
normolly both reod-write (RAM) ond reod-
only (PROM), interfoces to the outside
world (porollel, seriol, ond cossette),
keyboord, video disploy module, ond
softwore.

Add this oll up ond it's going to cost
you ot leost $.l,400 for o complele system.

Got the picture?
Now listen to this. The remorkoble

new Sol-20 Terminol Computer will give
you oll of the obove. . . plus more!. . . os
stondord equipment for iust $995, in kit
form. This is becouse the Sol-20-like no
other smoll computer-wos designed
from the ground up to be complete.

Here's whot the Sol-20 includes os
stondord equipmenl,
. 8080 microprocessor.
. Video disploy circuitry.
. 1024 words of stotic, low-power RAM.
. 512 words of preprogrommed PROM.
. Custom 85-key solid-stote keyboord.
. Audio cossette tope interfoce.
. Both porollel ond seriol interfoces ond

connectors.
. Power supply.
. A beoutiful cose with solid wolnut sides.
. Softwore thot includes o preprogrommed

PROM personolity module ond o cos-
sette with BASIC-s longuoge plus two
sophisticoled computer video gomes.

. Full exponsion copobility with oll S-100
bus (Altoir/lMSAI/PTC bus) products.

It's o hondsome terminol or
computer thot will even look good in your
living room or office. Smoll systems stort
ot iust $475.
Full exponsion copobility

The Sol-20 system con be toilored
to your opplicotions using the complete
line of peripherol products from Processor
Technology. These include the video mon-
itor, oudio cossette ond digitol tope sys-
tems, duol floppy disc system, memories,
ond interfoces...plus oll other peripherols
compotible with the S-100 bus.

The Sol-20 greotly simplifies the
computer-buying process. lt's o splendid
pockoge thot will excite both present ond
prospecti ve com pute r owners.

Our brochure tells oll. Write for
it todoy.

Processor Technology, 6200 Hollis
Street, Emeryville, CA 94608.
(4r5) 652-8080
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Sol Systems put it oll together.
One souncefor hordwore ond softwore.
One source fior

peripherols.
rl.

Though the microprocessor mode the
powerful smoll computer possible, o lot of
folks found out eorly efforts in the morket-
ploce were selling the sizzle o lot more thon
the steok. After on initiol investment of sev-
erol hundred dollors, you ended up with
some nice ports, but no memory of ony kind,
no l/O devices or interfoces, no disploy, print-
oul or softwore.

The Sol plon ends oll thot. Processor
Technology tokes the position thot it's for
better to be right thon first. So let's get down
to the Sol no tricks plon.

For $995 in kit form, the first complete
smoll computer

Stondord is o bosic word ot Processor
Technology. The Sol-20 hos more stondord
feotures thon ony other smoll computer we
know of. Here's whot you gel.

8080 microprocessor* 1024 chorocter
video disploy circuitry* 

,l024 
words of stotic

low-power RAM* 1024 words of prepro-
grommed PROM* o custom, olmost sensuol
85-key solid-stote keyboord* oudio cossette
interfoce copoble of controlling two record-
ers ot 1200 boud* both porollel ond seriol
stondordized interfoce connectors* o com-
plete power supply* o beoutiful cose with
solid wolnut sides* softwore which includes
o preprogrommed Plom personolity module
ond o cossetle with Bosic-5 longuoge plus
two sophisticoted computer video gomes*
the obiliry to work with oll S-100 bus
(Alroir 8800/ IMSAUPTC) producrs.

There ore no surprises. Everything
you need to moke il work is here. ln kit
form, nominol ossembly time from our fully
documented instructions is four to seven
evenings.

Or storl with rhe Sol-PC for iusr 1475
You con begin your Sol system with the

oll on one boord Sol-PC kit. lt hos oll the

memory ond interfoce electronics including
video disploy, keyboord interfoce, oudio
cossette interfoce, oll necessory softwore
ond the obility to occept the full Processor
Technology line of memory ond interfoce
modules. Use the Sol-PC os the bosis of o
microcomputer, low cost CRT terminol or
editing terminol

And these specs ore stondorrd
Disploy: l6 lines of 64 chorocters per line.
Chorocter set: 96 printoble ASCII upper
ond lower cose chorocters plus 32 selec-
oble control chorocters.
Disploy position: Continuously odiustoble
horizontol ly ond verticol ly.
Cursor, Selectoble blinking. Solid video
i nvers ion. Progro m moble position i ng sto ndo rd
Seriol interfoce, RS-232 ond 20-mA current
loop,75 to 9600 boud, osynchronous.
Porollel interfoce: Eight doto bits for input
ond oulput; output bus is tristote for bidirec-
tionol interfoces; levels ore stondord TTL.
Keyboord inlerfoce: Seven-level ASCII
encoded, TTL levels.
Microprocessor: 8080, 80804, or 90804.
On-cord memort: 1024 bytes PROM (ex-
pondoble to 2048 bytes), 2048 bytes RAM.
Externol Memory: Expondoble to 65,536
bytes totol ROM, PROM, ond RAM.
Video signol output: '1.0 to 2.5 volts peok-
to-peok. Nominol bondwidth is 7 MHz.
Power required (*5"/o), *5 volts ol 2.5
omperes, *12 volts or 150 mA, ond -12
volts ot 200 mA.

The Sol plon, complelely expondoble.
By filling the bosic moin frome with

toilor mode ProcessorTechnology plug-in PC

boords, you con reolly expond the computing
power ond flexibility of your Sol-20 Personol
Computer.

New items ore being onnounced fre-
quently, but right now, here ore some of the

a

ts



IEPTl-19
things you con odd to your Sol-20. The
ALS-8 Firmwore module is on ossembly
longuoge operoting system to give you the
power to develop ond run progroms. Use
't to quickly write, edit, ossemble, de-bug
und run your own progroms. Some soy it's
the most useful softwore development on the
morket todoy, but modesty prohibits.

And when it comes to odd-on memory
boords, you've come to the right ploce.
We've probobly got more thon onyone else.
Choose from 2K ROM or 4,8 or l6K RAM
(reod oll obout the I6KRA boord on the lost
poge of this od). The PI 2KRO will occept
up lo eight 1702A or 5203Q erosoble,
reprogrommoble memories (EPROM's) with
the obility to store in o non-volotile foshion
up to 2048 eight-bit words.

Our reod/write memories ore the
industry stondords for high reliobility. We
know, becouse we hove literolly scores of
customer letters soying "Your memory
modules work ond keep on working."

To help you solve odditionol interfoc-
ing problems, odd the 3P+S l/O module.
Here's o boord with two 8-bit porollel l/O
ports with full hondshoking logic ond o seriol
doto rote thot con be set onywhere between
35 ond 9600 boud. Set up control conditions
for both porollel ond seriol ports. Doto ond

rror f logs con be polled.

borred, lhey're out to get you from eoch of
the 100 quodronts. TREK 80 resides ond
runs in 8K of memory ond requires fie PIC
Sol or VDM- l.
Ncw PT EX lorir

Processor Technology hos the fost new
BASIC you've needed for so long. Using our
superior BCD moth, the speed of the new
longuoge is double thot of our own fost
BASIC-S. To multiple progrom copobility,
we've odded slrings, multidimensionol orroys
ond multi-line, milti-vorioble, user functions.
This is the BASIC for full copobility systems.
Look ot the BUSINESS ANALYSIS progrom
exomple in the monuol to find out how PT 8K
BASIC gives you more while using less
metnory for the working progrom.

Fivc rcoronr why it/r ro g'ood
l. Strings ore not limited to o length of 256

chorocters ond con extend to the bounds
of memory.

2. Renumbering of lines with full gosub, etc.
updoting. Also EXAAI ond FILL ollow for
direct memory operotions while lN ond OUT
provide direc? l/O copobility.

3. Every stotement is fully implemented.
RESTORE, for inslonce, restores the doto
pointer os usuol. BUT, with PT 8K BASIC,
RESTORE 100 will set the pointer to the
doto locoted ot line I00.

4. Fully implementeil string ond moth func-
tions include oll of the stondords-VAL,
STR, ASC. .. . EXP ond LOGI ond LOG. Also,
the more odvonced stotements such os ON-
GOTO ond lF THEN ELSE olong with o loop
EXIT ore provided.

5. PT 8K BASIC hos o'perfect' implemen-
totion of PRINT USING which soves progrom
memory spoce while still providing more
copobility thon the usuol PRINT USING.

The new Pf 8K BASIC is similor to the
version we're developing for ROM. You use il
here before buying the more expensive ROM.

You'll find your PT 8K BASIC olso
includes both o built-in VDM driver ond
speciol editor. The cossette version olso
includes nomed progrom SAVE ond LOAD for
the CUTS Cossette interfoce or Sol.

Nrw tOSO f,t)Q11[rorc
8080 FOCAL hos been updoted to

include operotor precedence ond oll other
stondord FOCAL conventions. lt olso hos o
driver for VDM-I disploy ond P[ Cossette
progrom SAVE ond LOAD This version is
ovoiloble only on CUTS Cossette ond resides
in 8K of memory.
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A full line of Sol-20 toilorcd peripherals
No computer con do the full iob with-

out the right set of peripherol geor. PT hos
sought out the best monufocturers of periph-
erol equipment ond worked with them to
give you o choice of quolity so you con get
the mosl out of your Sol-20. Choose from
line ond seriol printers, perforoted tope
reoders ond punches, floppy disk memories,
block ond while or color grophics disploys,
ND, DIA converters ond more.

Softrrorc, the Computer
Power Essentiql

A big port of moking the first complete
smoll computer is providing you with o wide
ronge of eosy to use, eosy to obtoin, low cost
softwore. For the Sol-20, we've developed o
whole group of offerings. And more ore on
their woy.

TREK 80
Bosed on the NBC television series

'--,IARTREK, this 8K ossembly longuoge pro-
grom uses the VDM grophics copobility for
reol time wor with the Klingons. No holds
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GAI EPAC I to cntcrtoin fomily ond fricnds 5ol Tcrminol Computcrs ri*d+r

Show off your VDM-I ond computer SOL-rc STNGLE BOARD TERMTNAL
with this lineup.of video gomes. Eoch COMpUTER'" $475.*
is included on the cossette or poper tope.

T4R9E[ keeps trock of you.r hits ond SOL-1O TERMINAL COMpUTER'"
misses while you blosr oyoy or the n,oyllg - ;i-rc *itn ioi", poiJ.. suppry
lorgef. You ond. your fomily con get tos^ether fri /O f."i ,"f iJ it"t" ["r-f#d. g295.*
for whole evenings ot o time with this one.

ZING. Leorn hexidecimol orithmeti. 
SOL_20 TERMTNAL COM'UTER,,fosr with rhis VDM so-m9-gs yo plov":lf! *Jiii.otrres 

of sor-ro *ith ror9",
rhe five bolls in the oir. tf both of.you p::l- [*"r suppty, g5 key solid sritegood. .,4N9, of course, will moke it horder. tlrh;a:To;,;;J fivl stot

LIFE. The Sol or VDM qo.k9s o smd dis- ;;p;;;;; U".rpf "^" $99s.*ploy for the gome of life ond this version -"r
btto*s two riodes 6t op..ti"n, ih" ,nir"tt" - :Sol Prices. inslq* coNSoL
;;; G fioJ o'. *.p-rJ;';rnJ 

"n 
itr"ti. 

- 
lqfgnqlitv $o{u.19. I Pu?-lllellisent.

i[; ;";i ;.""i^elr life we']l leove to you Editing Terminol Module or SoLoS Stond-

bur it's fun to *Jrcn. ' - - olone Opelqt11g_ 9y!!e..Module is desired
pAffenN- We horen'r figured this one insteod, odd $100. lf orderq{ seporotely,

out ourselves but itt sure nice io hove your personolity modules ore $150 eoch.
cgmputer {ging it. You.choose the geometric Mcmory }lodulcs rir r'tbtd.
design ond how ropidly it chonges. AL$g pnOfrA ResidenrAssembly

Longuoge Operoting System *425

Sol Systems
(pilc6 oic mi,.tlGtrw D.< 1,1976)

Price List

SOFTWARE

t?Etwith monuo! Scunr ili. H'
BASIC 5 softwore

#2 yca ** 119.50
8K BASIC no $29.00 $37.00
New 8080 Focol no $14.50 N/A
TREK 80 video

gome no $ 9.50 St4.50
GAAAEPAC I

video gomes no $ 9.5O $14.50
MATHPACK video

colculotor ycs $14.50 $19.50
ASSEMBLER

softwore #l yas $t4.5O $19.50
"CUTS cossette of BASIC 5 is includcd FREE with oll ordcrs Ior Sol

unils or CUTS cossetle inlcr{oces. Additionol cotsetlcs ovoiloblc
for t14.50.

Sol system owners be sure to note Sol
system on your order. These speciol versions
use less code ond provide eosier looding
olong with more convenient operotion.
SOLOS, SOI'ED ond CONSOL oll hove provi-
sion for the speciol versions.

Al I Processor Technology softwore is
distributed on on individuol sole bosis for
personol use. No license to copy, duplicote
or sell is gronted with this sole. Eoch softwore
pockoge hos been copyrighted by Processor
Technology ond oll rights therein ore reserved

SIM-l lnterpretive Simulotor
odd-on option for ALS-8

TXI-2 Text Editing odd-on
option for AL$8

$es

$es
2KRO Erosoble PROM module $ 65 $ 89
4KRA 4096-word Low Power

stotic RAM $159 $195
SKRA 8192-word Low Power

stotic RAM $295 $375
I 6KRA I 6384-word Dynomic

RAM $529
lntcrfoce modules
3P+S Porollel,Seriol l/O

module $149 $199
CUTS Computer Users Tope

System cossette inlerfoce $ 87 $I 19
VDM-I Video Disploy Module $199 $295
Mosr Storuge Systems
Helios ll Disk System'"

includes duol PerSci 270
floppy disk drive, cob-
inet, fon,S-100 bus compotible
controller, power supply, sys-
tem diskette with complete
PTDOS softwore $1895 12295

lrli*.
EXB Extender Boord $ 35 $ 45
WWB Wire Wrop Boord $ lO

Prices, specif icotions ond del ivery
subiecr to chonge without notice. Pleose ollow
up to two weeks for cleoronce of personol
checks. Mosterchorge occepled. All orders
omounting to less thon $30 must include $3
for hondling.
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I{ew
I6K R
fullyossemble4
$s29

. \brsotile oddressing, eoch 4096 byte
segment is individuolly oddressed to
ony of the sixteen ovoiloble 4K
segments.

. Low power-typicolly 5 wotts when
running -the some os most 4K
memory modules.

. BATTERY BACKUP copobility built-in
for stondby operolion.

. IMPORTANT NOTICE-No l6K
memory module ovoiloUe is fully,
truly stotic. 42A0I4402 NW "stotic"
RAAA's hove high level, high current
clocks wirh high tronsient power
levels. Any RAM with I2 volt 30 mA
clock pulses should not be colled
"STATIC" iust becouse eoch memory
cell is o flipflop.

More bits per buck lhon ever beforc on o
fully bumed in ond tested boord uncondi-
tionolly guorcnleed for one yeor.

Processor Technology mode the first
4K stotic RAM modules for the home com-
puter morket. Now in o price performonce
breokthrough we offer you o 16,384 byte
dynomic memory module ossembled, tested
ond burned in. Nol o kit-ond ot $529
who'd wont to build it from scrotch?

Processor lechnology gives you the feqlurcs
lo moke 4K dynomic RAMS work for you.

. lnvisible refresh, no woiting while
CPU is running.

. High speed 400 psec occess time worst
cose Z-80 ond 8080 compotible.

400 nsec mox
500 nsec mox
lntel 2l 04 or Mostek 4096
types
.l6384 

8-bit byres

stondord on cord
eoch 4096 byte poge
oddressoble
*7.5 to l0 VDC ot 0.4 A typicol
*'15 to +'18 V ot l0 mA typicol
- 15 to - 18 VDC ot 20 mA mox

Specificotions

Access Time
Cycle Time
Roms Used

Copocity
MemoqT

Protect
Addrcssing

Operoting
Power

The new ProcessorTechnology l6K
boord is ovoiloble for immediote delivery
See your neorest deoler listed below or
contoct us directly. Address Processor Tech-
nology, 6200 Hollis Street, Emeryville CA
9 4608, Phone 4l 5i 652-8080.

Prccessor Technology Deolers
CALTFOQNIA Thc By?e Shop

Th" Byre Shop 509 Fronc'ro Blvd
r Sia Li ,."lry e". Son Ro{oer CA 94901

Berkeley CA 94703 The Byte Shop

The Byre Shop -?n00 Er Com'ro Reol

ZSli 'Sori" 6*o- lr. Sonto Cloro CA 95051

Compbcll CA 95008 ThG Byrc Shop

Th" Co6our"r Mod 2989 t.,lodh Morn St

OZn Vr/.siiotef ro *rO Vllcrnut Crek CA 94596

Oronge CA 92667

The By?e Shop
2227 El Comrrc Reol
Polo Alro CA 94306
The Compurer Contar
8205 Ronson Rod
Scn D,ego CA 92[ll
Th€ Compulcr Slore
o{ Son Fron(rgo
lC93 Mrssron Sr*t
Son Froncrgo CA 94103

FTOIIDA

Mrcrcompuier
Syslcms lnc
144 So. Oolc Mobry Hy.
Icmpo Ft 33609

trORGIA
Atlonlo Compulrr Mor,
5091-B Bulord H*y.
Arlo6ro GA 30340

TLUNOTS

The Numbers Rcker
518 Eost Gr€n Strer
Chomporgn IL 61820

rry brl1^/
mochrne co, rnc
l3l6 Chrcogo Ave
Evonston ll. 60201

Thc Chrcogo
Compul"r Slore
5l 7 Iclcon Rmd
Pork Rrdgc ll- 60068

INDIANA

The Doto Domorn
lll South College A*
Elmmrngron lN 47401

MICHIGAN

The Computcr Stsa
of Ann Arbor
310 Eo:l Wbshrngton
Ann Arbor Ml 48104

NEW JERSEY

The CompuEr Mort
.of New Jer*y
l5l (l'ne Boulewrd
Colonro NJ 07067
Hobokan ComPuter Mrbrks
56 S<ond SrrEl
l{oboken NJ 07030

NEW YORK

Audro Dct,gn Elxironics
487 Brrcdwoy, Ste 512
Ncw Yok NY 10013

Thc CompuEr Corner

Tha Compurer Mod
of l.Jew York

314 Frhh Aw
l.lew \brk NY 10001

Synchrc Sound Entcrp.rs
193-25 Jomorco Aw.
Hollrr NY lla23

ORE@N
Thc Rml OrcAon
Compulcr Co
205 ll/rrt lCth Aw
Eugm OR 97nOl

RHOO€ ISI.AND

WASHINGION

fhc Retorl Computer Sroc
alO N E 72nd
S.onlc WA 981l5

wscoNsrN
The Mjlwouke Computcr Storc
6919 W nbah Aw
Mrlwoukcc Wl 53213

CANAOA

Thc Compurcr Ple
186 Q6n Sr uasr
Tmro. Onroro M5V lZl
Tnntrcnrc3
160 Elgrn St.
Onowo. Ontoro

Wr,,'.E",iiruv^iooot ffiT,iJ"1,ffii,,*
The Comput"r ,rlorl I BOO po;r R6d
o{ Long hlond \rrbryrcl Rl 02886
2072 Front Stret
Eo3t lvbodow, L I NY 11554 IEXAS

fhc Miro Storc
634 South Cenrol
Erprarwoy
Richordron TX 75080
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DtlraNlNa GlNftrltrl.
Srfftlt DEllDnsr^rf
INTELLIGENT-TERMINAL DESIGNERS
OPT FOR SOSO.COMPATIBLE CIRCUITRY
by L- Fabiat.ia rnd iotrr lbr$

Bcceusc rhe "horr computer":arves l consumer markct,
both rt and the pcnpherrls designed for usc with it must ?x-

hibrt hrgl-volumc production end rdcqurtc cutlotncr sup.

port. Wrth thcse fundrnrntd rcquircmcnts in mud, we

desrgned thc Sol product line ro lrmu,luneously nrct thc
nceds of two rppbqtions. Both Sol-l 0 and Sol-20 function
as inlelligent tcrnunds--crch unit lecks only a CRT monitor.
Addrtiondly, Sol-20 incorporares a power supply end expan-

sron chessis, which wrth rdcquatc mcmory dlow il to opcl-
rtc rs a stand-alone comput.r. And the system's brsrc clec-

tronrcs, housed on one board and desgnatcd Sol-PC, i.rves
OEM applcations thar rcqulre a smgJe-board computer.

To providc Sol with thc requircd customer iupporl, we

dcveloped Basic and Focal language packages as urcll as ap-

pLcarion and game programs. Wc also developcd two ROM.
r.sidenr programs-Solos. wfuch oprinuzes Sol-20 functions
for stand.alone computer applrcations. and Soled. which rm-
plemenrs lhe functrons ofan rntelligcnt lermrnal on either
Sol.l0 or Sol-10.

Le Faltt]r3trin ts the founder of LGC Engtnecrrng.
Bcrkcley, CA, and a consultant to Ptoccssor Technol.
ogy, Emryville, C4. Rob.rt l{l[tth ts vtce preedent
of Processo r Tcch nol ogy.

All of these actlons tunged on one ma1or developmcnt in
thc hobby-compulcr markel. Wrttun the past ycar, saveral

perrpheral-interface and mcmory kits have appcarcd. each

of wiuch utilzes the "hobbyist," or S-l 00, bus slructure
uscd in scvcrd 8080-based compulers. To take advantagr
of such krrs, we dccrdcd to desrgn rhe Sol famrly around

this same S-100 bus strucrure. In csencc. Sol is rhc combi.
nalion ofa microprocessor cucuit *.ith scvcral S-100 perr.
phcral modules.

implementing the design

As rnitidly conccrved by one of us (Marsh). Sol conststs of
a typcwrirer-sizcd cabrnet on whosc flat top a video monttor

Fle I Hqrrd in a tyrdritrdrrd c-iin 6
*rici r CiT milq cn rit. tol.20 orrir
rll circuiry ncry to tuBtim ddu r an
itElligmt trhiill q I ond.rlso co.rDUB.
fta 3yrtafr'r d-iiffi 60 ro conlitura it
,ound th. "ltotDyirt." s Sim, tu! EEirE
cd in mral llD.rd eaes!.tr, Sol E
birlly th. cctnbiDrim ol Hrl S.IOO
pa.iphral Dodll- ritt a DErerE C.eil.

cen rest (Fig l). One 10" x 15" FC cerd contlns dl elcc-
tronics excepr rhe unrr's kcyboerd rnd powtr rupply, rnd
thc vidco signal generatcd by the device rrr,tr rny EIA-
stendard moniror. A FC cdge conncctor on thc borrd ac-

ccprs r brckplane daughtcr borrd thrt holdr u many u fivc
$100 cards. AII I10 conncctors, rlso rveilable on the rear

edgc of the PC card, arc accessible from thc cabrnet's rcar.
To implement tlus basic slructure (Frg 2), wc buffcrcd

the sysrem's 8080 addres and data hnes to the crrcurt and
bus connector lhrough tri-stale drrvcrs, much as do other
S-l0O-rype processors. liext, we parallelcd two unrdrrectron-
el dara buscs to form a bidirectronal bus and rhereby clrmr-
narcd thc nccd to run erght addrtiond lines around what
promrscd and proved to be a very crowded card Wc also

connectcd a 4-input muhiplexer lo sclecr data lnpul to the
processor fiom the keyboard port. the parallcJ port and an

internal data bus, as well as from the extcrnal data bus.
$c crcated rhc intcrnal bus as a unrdrrectronal crrcurt

for lo*drrve, on<ard mcmory and I/O dcuces lhel cannot
,ncct the hearry drrve requlrement of the full cxtcrnal data
bus, it dlows maxrmum utjhzation of the tri-state capabili-
trcs of the unrversal asynchronous recciver/transmitters
(UART, used rn the serral and tapc channcls. Thc flag and

status outputs of thesc dcvrccs arnvc in parallcl at the E080

clup: port addresses from the board's address decoder rc-
lion .nable the outputs. The decoder also controls rhe m,,l-
tlplexer's swrtclung: default drrectron comes from lhe sys-

tem's external bus. We defined the 4K byres of memorl.tn
Page C (h:ghorder hcx dlBil of lhr address) as on.csrd mem.
ory'. drrrded between 2K of ROI\I, I K of RAlt and lK of
"risible RAM" m lhe video drsplar crrcurt.

The drsplal' scctlon trcats rts RAM as l-port memorl:
thc processor has the iughest pnonry. Wc placed the sccond
port under control of the screen refresh circurtrl'. wfuch calis
up data as requircd for converslon by the character-genera-

tor ROM rnro vrdeo srgnals for drsplal'. lle didn't connecr
the vldco drsplal sectron to thc intemal bus because we felr
we had to allo* fol rts belnt loaded duectil from an exler-
nal DMA derrce. which can garn control of rhe data bus bur
not the rnternal bus. \l'e made lhe dala bus the source of all

data fed to memory aad I'O. both on+ard and off. the onlr
other dala rnpur Io the processor from on-card crrcurtrl
through the data bus comes from the sen:c swlches. an 8.
ude DIP arral rhat lels th? CPU sense an alterable para.
meter byte under program contro! through rnpur porr FF

r*e denved board rrmrng from a I4.3lEl6.Mllz crlsral
oscillator, the frcquency, four ttmes thar of the NTSC color
burst. prortdcs compatibiJrn with colol vrdeo graplucs de- '

uces. This "dot clock" Soes to an external connector and

fceds the output slufi reglsler and character drvrder of the
video drplal s.ctton as wcll as thc 8080 clock druder. l\e
configured rhe clock clrcult uslnt MSI and SSI TTL chrps
rather than lhc lnlcl 8:2{ IJI ctup to allo* for rcveral se.

lecublc mrcroprocessor clock ralcs. lhal wa). we can retro-
fit luglrer-spccd processor clups rnro thc samc board. \lhen
dcsignrng the clock. we took care to ensurc non-overlapptng

___ 
--.-i'

- -4*Jt'-
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This is the first issue of oun new newsletter distnibuted sole1y to
retail eomputer stores. PCR will be mailed monthly and is free to bona
fide netail computer stones. In the newsletter we will try to give you
advance notice of all Processor Technology ads in national magaiines as
well as the latest dope on ne$, pnoducts. We will use PCR as i medium for
discussion of detailed specifieations, selling points, competitive compar-
isons, Pnice changes, and special pnomotions is-weII as for quasi phill-
sophical diatribes on business policy and general p.R.

We bel-ieve you will find the PCR an invaluable source of information
whether or not you are a Processon Technology dealer. Your responses are
welcomed and encouraged since we hope to make PCR an interactiv-e medium ofcommunication. In this vein take note of our Q E A column on page 7whene we will gladIy respond in pnint to your questions about efd proaucts
and policies. Yes, wet1l even answer the nasty ones!

CUIER?-
GPNI?

UIhat IsGoingOn?
Many of the PT dealens have long

ago seen most of the softwane pack-
ages we necently adventised. Each
package, in one form or another, has
been fu11y implemented and essential-
Iy neady fon deliveny for a numben of
months. Why then have we cneated the
t$ro month void by not delivering?
Quite simply the answer is: Real Sys-
tem Thinking.

The advent of the So1-20 and
CUTS cassette board opened an oppor-
tunity to at long last provide a
rftware configunation that alIows
' a major step forward in standard-

- ation. Think about it.
Someone using a panaI1el output

keyboard with the 3P+S had a hard

time getting status at port 0 and data
at por.t 1.

Bootstrap loaders for paper tape
had to assutre the user had memory at
some location outside of the area re-
quired by the program. (For the
papen tape version of TREK 80 we put
the loader on the VDM screen! ! )

The So1 System, howeven, has
clearly defined l/0.

6 fon Keyboard and Display
1 fon Serial fN and out
2 for Panallel
3 for user defined

These numbers are used with the S0L0S
rrSETrr comnands to dynamically deter-
mine I/0. hd, the Sol System always
has available memory ( }.K worth ) at
Cgtg. fn addition, the So1 System
has a cassette tape interface ready
and willing to Joad or save programs.

As S0L0S became a reality, we
discovered a method of using the CUTS
boand and CUIER software to make thenotherrr brandsI mainfnames almost as
easy to use as the So1.

CUTER defines the 3P+S Ports in
a manner similar to the So1 I/0.
CUTER al1ows the user to have key-
board, serial and parallel l/O on the
3P+S just as with the Sol-20.

(eont. on page 2)



Now for the Impontant Details
In case you havenrt received it

yet, S0L0S (CUTER, too) features 18
commands to provide super-convenient
operation of the computer. Standard-
ized Input/Output, Va::iab1e Display
Speed and complete tape load and
store provisr-ons are some of the
highlights. And, buried deep within
the code are routines that provide
BYTE BY BYTE access to the cassette
tape data. S0L0S handles two buf-
fens to read blocks of tape while the
user caIls for data one byte at a
time I

Using this feature, So1 BASIC-S
aIlows the user to:

10 READ #1; A,
20 PRINT #?; A

But the rrother bran
CUTER to use these features.

CUTER is provi.ded on a cassette
tape for $11.00 with each CUTS pur-
chase. It loads to AIIY selected
memory address using a short boot-
strap loader. Then, when fhe usen
loads a P.T. program he places his
sel-eeted address into the loaded pno-
gram. (We assume address CgtA and
the programs are pnovided with this
address. )

CUTER assumes I/O is provided by
a 3P+S but can be modified fon less
conventional boards. A very new good
VDM-I dniver is also resident in
CUTER.

Wouldnrt it be nice if evenyone
had a 3P+S, VDM-I and CUTER IN ROM at
C0g0? WeII....the March issues of
the magazines will announce the

24

Processor Teehnology GPM (General
Purpose Memory) in a very speeial
way. Herers how it goes.

The GPM has space for ROM, PRC
and RAM. The GPM is given FREE wit-
CUTER in ROM right at CgAt and IK of
RAI{ starting at CIAA.

Have we lost our bananas?
Aetuallyr w€ lost them a long

tirne ago but the GPM is FREE only
with the purchase of a SUBSYSTEM rrBrr

and the SUBSYSTEM nBil is the keynote
of our forthcoming ads.

The user buys a 3P+S, VDM-I-,
CUTS and any one of the PTC Memory
Boards as a SUBSYSTEM rrBrr. The total
price is exactly the sum of the in-
dividual prices. The GPM, CUTER ROM
and IK of RAM is then absolutely
FREE.

The March ads for the Subsystem
will create a Iittle confusion be-
cause they refen to a rrbootstrapil
loader instead of CUTER. CUTER is
provided! I This emor is corrected
in the April 177 issue.

If the entire Subsystem trBrr is
not needed, the price of the GPM with
CUTER AND RAM iS $TZS.OO Kit Or
$rog. Oo assembled.

The GPM can be onde::ed without
GUTER and RAM for $eS.O0 Kit, $tCO.00
assembled for use in SoI Systems.

About Deliveries

Delivery of the GPM is so1ely
dependent on our receipt of the CUTER
ROM. For this reason each SUBSYSTEII
ttBrr will be shipped with a mailing
card fon the buyen to receive his
R0M. We have been promised S-week
delivery on the ROMrs so please ex-
pect at least seven weeks per the
usuaI.

The GPM is general purpcse for
another very special reason. The
ALS-8 ROMS are now available anC they
reside on the GPM right along wit:r
CUTER.

The ROMis are sold separate of
the GPM and are priced as follows:
ALS-8 $rSS.OO 6144 bYtes of FCM

SIM-1 T

TXT-2 60.00 2048 bytes of R'Cli

(cont. on ?a;e :\

IEPTl

cont. W Is
On?

But, more important, CUTER aI-
lows our software to run on any
machine even though we designed it
fon the SoI System running S0L0S ! !

Was it wtrth the delIy?? yes,
indeed !

BrC*)
L)

dll
B/C

user must have
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Thus the price for the ALS-8, SIM-I,
TXT-2, CUTER and IK of RAl,t is $gr+8.00
when not.purchased with Subsystemt'B", but-fon use in NON-SoI main
frames.

Note: Subsystem rtBil purchasers
need only buy the ROMrs. The GPM is
free with their Subsystem purchase.

The GPM module will fit in the
Sol-10 cabinet without a backplane,
as well as into all other 5-100 eom-
puters. Donrt fonget the Sol version
GPM is $'+O less than the Subsystem
rrBtr version.

This is the ittechnical news-
letterrt we refenred to in our FaII
176 new product fIyer. We think you
will find the ACCESS an extremely
valuable information source. Yearly
subscriptions ane $l+. O0 for 8 issues.
The order of distribution wiLl be as
follows:

1) paid subscribers
2) complimentary copies to

retailers and trade press,
simultaneous with No. 1

3 ) newsstand copies to re-
tailers, about one week
after Nos. 1 and ?

Newsstand copies ane distributed free
r Processor Technology dealens to

sold for 75+ per copy. Other ne-
tail computer stones or suitable out-
lets may purchase the ACCESS from us
for 30+ each--minimum order $SO.OO,
i.e., 100 copies.

PTC's new color catalog is cur-
nently being distributed to all of
our netail outlets. You should find
these beautiful catalogs more than
helpful in explaining the features of
PTC equipnent and software. We do
not charge stores for these catalogs.
The decision whether or not to charge
customers for these catalogs is left
up to each individual stone ov,ner,
but we necommend that they be given
out free to rrqualifiedtt customers.
Initially we will be quite liberal
with the number sent to each store.
Expect us to get ttuptighttt, however,
when you have distnibuted 1000 cata-
Iogs, sold only thnee Sol-20rs, and
want more catalogs.

The March-April issue of PERSON-
AL COMPUTING MAGAZINE will contain
the entire PTC catalog. Since most
present personal computer owners get
a copy of PERSONAL COMPUTING one way
or anothen, the demand for actual
catalogs from :retail stores will be
somewhat reduced.

The new catalog announces for
the first time our PT-872 Video l"loni-
tor/TV
nodifi
Televi
unit t
ice to

Dealers
less of
proeessi
place yo

Set. This is a Panasonic TV
ed for selectable l'lonitor or
sion operation. We added the
o ouu line as a customer serv-
pnovide an excellent quality

monitor at $199.00. Because of the
Customer Service aspects and beeause
$tgg.OO is very cloie to the retail
price, the net discount for P.T.

has been set at 25eo regard-
quantity. Also, to limit our
ng costs further, please
ur PT-872 TV/Monitor orders

along with regular orders.

I 0
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Diatribe
seemingly inevitable inability to
standardize, but from non-system
thinkins.

What is system thinking? Syste-
thinkingrs nunber one pninciple is
I'A11 system elements must always be
compatible with all other elements.'l
To the system owner and user this
principle implies that his system

You too can have youn name in
print when you become the famed
author of a PCR Diatribe. This
month we will monopolize the column,
but we would really enjoy pninting
guest Diatribe editorials written by
you. Send your double-spaced tyPe-
written manuscript to PCRr s Robin
Content, Diatribe Dept.

A wise old sage named Anon once
said "A mess of parts doth not a com-
puter make. rr Anon was once also
heard to utter the timely phrase
neither do working hard, firm: oP

soft-ware a Real System make.tt
Real Systems are more than a

stack of different modules plugged
into a main frame. Real Systems are
more than a consistently interfaced
and reliably connected gnoup of peri-
pherals. Real Systems are more than
a series of different debugged pro-
grams that run on a given set of
hardware.

So far" the pensonal eomputer in-
dustry and the itmovementrt as a whole
have shown a decided lack of system
thinking. Home computens typically
grow erratically and contain an ec-
lectic blend of modules and programs
from many sources that rarely work
together without substantial modifi-
eation. Usually the modification
process is ongoing and continuous so
that never is one guyIs rig com-
pletely cOmpatible with anotherr s.

Much of the incompatibility
problem has been created by manufac-
urers, PTC among them, who have not

Deen able to get togethen with thein
competitors to agnee on standandiza-
tion of I/0 on softwane. The prob-
lem derives though, not from this

should be:
I) con
2) eas
3) eas
4) eas
5) eas

tent and reliable
o operate
o expand (or reduce)
o repair and maintain
o link to other

systems
To the system designen and manufae-
turer this principle implies that his

'system shouio be:-
1) consenvatively rated,

software too!
2) designed with strong

user input and feedback
3) modular
4) pluggable, unpluggablet

as simply as possible
5) conventionally interfaced

whenever possible
What makes a Real System? Rea'

Systems, i.e., real Computer systeni
always have these five elements:

1) Human Being(s) for and
with whom the computer
is wonking--the most
impontant element

2) Hardware, everything you
can touch, even if you
shouldn I t

3) Softwarel evenything you
eantt actually touch
that must be thene for
the system to function

4) Manufacturer(s) and De-
signer(s), theyrve got
to suppont Nos. 1 and 5

as well as cnank out
Nos. 2 and 3 in volume

5 ) Sa1es and Serviee PeoPle,
hopefully they will be
organized and take Prime
responsibility fon solv-
ing No. 1ts problems.

sis
yt
yt
yt
yt

Realqrstem@
ThisMorrth'sffi
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Notice that most of these sYS-
tem elements are PeoPle not products.
Real Systems must have organized
people backing them uP. The PeoPle
hat nade the machine had better be

-uapable of fixing it or you will cer-
tainly never be able to fix it. The
people who wrote the sYstems soft-
warE had betten be able to listen to
you and maintain and improve their
programs or you wonrt be able to
ldapt, rlot even if you have a rare
source listing. In general, they
had better be able to help you solve
your problems.

As for the hardwarer all e1e-
ments including CPUr menory, input/
output, expansion interfaces, key-
board, and power supply must be de-
signed together in as simple.a-m?n-
ner as possible without sacrificing
versatility and the virtually certain
necessity of futune expansion. All
of these elements must be both sirnple
to operate and simple to bui1d, test
and iepair. Exteniral peripheril de-
vices should always be t'plug-in-ab1e'f
using commonly available connectors
rnd cables. Keyboards a::e critical
'lements! ReaI Systems never serimp
.n keyboard costs since this is the- first place the user will discover
the results of a cheap design.

As for software: rule No. ]--
ReaI System softwane designers must
talk to the hardwane designers. Both
designers should even ask each other
for advice fairly often. This would
be an unusual situation in the com-
puter business, to say the 1east, but
it is a very important principle. As
an example of hard/software interac-
tion, colrmonly used housekeePing Pro-
grams should be accessible to all
programs that run on the system. Ac-
cessibility should imply also that
the whole works should run as soon as
it is turned on.

Rule No. 2--System software must
be modular and expandable, very much
as the liardware must be. For ex-
ampIe, a 4K BASfC program has got to
run in a ]2K BASIC system without
.odif ication.

The author recommends the pre-
ceding ideas as guidelines to be fol-
lowed by both computer owners and
makers when considering buying, modi-
fying or expanding a computer system.
Wtratever the application problems, if
ce can all direct our thoughts and
energies toward integrating the mult-
itudinous available pieces and parts
into one svstems packaee we will have
taken a giant step toward eliminating
the threat of the cneeping Kludge.

All standard PTC softwane is de-
signed around CUTER and S0L0S ROM's.
Normally these ROM's neside at Cgg6
to CTFF (hex) on either a So1 person-
ality module or GPM board. CONS0L,
since it is a temporary introductory
package, has its I/0 routines in non-
standard locations. Therefore such
programs as BASIC-S will not work
properly with CONSOL. PTc wilL be
glad to reprogram without charge C0N-
S0L modules to standard I/0 locations
if customers or retailers return them
to us. Howeverr w€ stnongly recom-
mend replacing the CONSOL module with
S0L0S. ONLY S0L0S has the sub-
noutines which permit cassette write
operations, dynamic port switching
and BASIC file manipulation.
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IUIoduIe De
l6KRA

PTCrs new 16KRA module is just
about the lowest price per bit, high
quality S-100 RAI'I module available.
At $529 the I6KRA is a memory that is
fuIIy assembled, burned-in (for 12
hours at maximum nated temperature)
and thoroughly tested. 0n1y highest
quality premium grade parts are used.

The Intel 2104-6 or Mostek
MK4 016 -11 RAI,I r s used are spec I d at
350 nanosec. aecess time and 500
nanosec. cycle time worst case.
[NOff : we can get faster RA]{ts--down
to 150 nsec. If you need them, let
us know right away.J The 5-100 bus{nterface circuiting is fuIIy asyn-
hronous and uses the latest low

power Schottky and integrated Schott-
ky delay time technology. There are
no "one shots" in critical timing
paths and refresh is automatic and
invisible to the CPU. Each 4096 byte
page is indivi-duaIIy addressabler us-
i.g four of the 16 DIP switches on
the card, conveniently placed at the
top edge. A connector is provided
for optional battery backup during
power failures.

The 16KRA is guananteed compat-
ible with So1, IMSAI 8080 and Altair.
8800 mainframes as well as the Helios
II DMA disk controller. The I6KRA is
the perfect high density memory since
the Sol has a limited number of ex-
pansion slots.

Important: Phantom
the 5-100 bus is recogn

CUTS

We will start delivering CUTS
modules to all those with current
back onders on March 9, 1977. The
demand for this pnoduct has far ex-
ceeded our expectations so we expect
it will take another month to elimin-
ate oun backlog.

CUTS, the Computer Users Tape
System, is hardware, the key element
required to make fuII use of our many
systems software packages. The CUTS
module is compatible with the built-
in tape interface in Sol Systems and
can read and write at either 300 bits
per second, pure I'Byte/Kansas City
standardrrror 1200 bits per second.
All PTC CUTS cassettes are recorded
at 1200 baud and cannot be read at
300 baud. Cassettes recorded with
SWTPC, Poly 88, or l"lorrow boards can
be read at 300 baud by CUTS or So1
hardware but the software in CUTER,
CONSOL or S0L0S requires a specific
data header. format not used by these
suppliens. So far as we know, Tar-
bel1 cassettes are not CUTS compat-
ible.

Once PTC software is in Your
stores in vofume' every S-100 bus
computer owner will find the CUTS

module indispensable--That is a Prcn-
ise !

Memorie s--4KRA, 8KRA, 1 6 KRA

A11 three PTC RAM modules incor-
porate circuity which disables any
RAM at location ze?o during Power-on
start uP. This feature, calIed
PHANTOM, is mandatonY with SoI sYS-
tems and only PTC memorY modules
have itt ALS-8ts and GPM modules
can senerate PIIANTOM for auto-start
up oleration in Altair and IMSAI
mainframes.

pin 67 in
zed by the

,
L

l6KRA and is required fon proper
operation of Solrs and ALS-8.

Deliveries: First deliveries of
16KRA modules to netailers are now
cheduled for late March with our

large cument order backlog elimin-
ated in April. As is usual at PTC
once this product is in production,
we will be stocking it in depth!
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SoI Department
We hardly need say that the Sol

Terminal Computer is the highest
quality and most eost effective Real
ilgISS- available in the small coill
puter fietd. Inventories of So1-20
in particular are being built up by
PTC to-meet the quick turn around
needs of your store. Once the S0L0S
personality modules and So1 software
are in the field in quantity we ex-
pect to see another surge in demand.
We urge all PTC netail dealers to
place realistic orders for So1 Sys-
tems soon (for up to three monthrs
needs ) to eliminate the possibility
of demand exceeding ourl ability to
supply retailers quickly. If you
order Sol Systems for a two or three
month pe:riod r w€ will a11ow you to
schedule shipments with reasonable
minimum quaptities per shipment. Be
advised: be accurate--we will ship
the numbers you request.

Can a customer' trade in his CONSOL
module when upgrading to S0L0S?

A: Yes--PTC wi]I cnedit the customer
$S O fo:: a returned CONSOL module
in working condition.

lltrat is the expansion power sup-
ply capacity of the Sol-20?

The Sol-20 can supply +8VDC un-
regulated at 8A and 1 17VDC at
.9A unregulated. These are con-
servative ratings for the five
slot backplane on1y. The So1-PC
and keyboard supplies ar6 separate
from the backplane.

How do I add more slots to my So1?

One way is to add a Helios II disk
system. The Helios cabinet has
space for an additional optimal l0
slots. We have not yet announced
price or availabj-lity of this
option to the Fielios system.

hlhy do we advertise before prod-
ucts are ready?

In the past we were forced to
give in to that unfortunate
temptation because of intense
competitive pressure in an ex-
panding marketplace.
We want ycu to know that we are
committeC to avoiding this prac-
tice in the future. Our goal is
to have products on the dealersl
shelves when the new announce-
ments appear.

,]:
:ll

a

a

A

SOL POTTERS!
PTC still has a good number of

beautiful So1-20 colon posters. If
you would like mofe of these posters
to deconate your netail stone or com-
puter repair shop or to give to Sol
buyers as a |tfreebierrt 1et us know.
Theyrre off the she1f.

c

A

a

A
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Subsystem IIB,'mqkes the
CO

wor
q nevvsol -2O.

hqve

Add ir now, ond for o limited time
we'll lhrow in o new module wifh 2048
bytes of preprogrommed PROM or ROM
ond 1024 bytes of RAIV1 memory free!

Processor Technologv s Subst'stem "B"
puts toeether the major s)'stem elenrents l'ou need
to get t our Altair or IN,ISAI up and running.

You get both R.A.NI and pnolt memon.
parallel. serial. cassette and video displav inter-
faces. and softu'are. Softu'are includes a bot-rt-

strap loader program so )'ou can load anr
Processor Technologl CUTS {"Btte/Kansa^s
Cin"t 1200 eruo cassette tapes. Standardized
subroutines in Ro\I. similar to those in a Sol
personalitl module. are used br manr Processor
Technologr softu'are packages to improre
prosram efficienct, You'll find rou rarelr need to
touch lour front panel sriitches. With our
Subsrstem "B" tou are up and running as soon
as vou turn on the pouer.

Three subsvstems are available. depending
on \'()ur memon requirements. Each Subs\stenr
"B" includes fir e 5-100 lrus compatihle nrodules
as listed belou. Each is dependent upon our ne\\
GP\I module (GP\I : General Purpose N{emon t

u'hich provides 102{ b1,res of lou po\\'er static
RaV and 2(X8 brtes of preproerammed RO\l or
EPRoNI as u'ell as space for up to 8192 blres
more of ROM or 2708 tvpe EPRO\I. The Cpirl
module accepts the neu'RO\t version of our u'ell
knou'n am-8 Editor'Assembler softu are packaue.

With Suhsvstent "B" you have guaranteed
compatibilitl u'ith all Processor Technologr
softuare and hardu'are products.

Br90

19156

\/DM-I
3P-'S
CUTS
I6KRA

s96l

NOTE: The CPN, mMule u'ith both RAv and PRO\I
is included FREE in all the abore subslstems. The Gprt kit
is Sl29 if purcha;ed separatelr.

The nls-8 nort chip ser is S159. sr\r-l 6. l xt-2 Rort
add-on set is Sff) and requires both GPN, and aLs-E Rott

I wonl Subsystem "B" to get my Altoir or
IMSAI up ond running.

I
I
I
I
I D Enclosed is a check for S-

California resrdents add 6"" sales tar.
No shipping charge.

D l\{astercharye
trnclude Interhu nL Nr,. and

I uant:

n 8"0 ar s5r).1

f Bttttar S-3)

I gtqtrt Sq('J
exprrati()n datc I

D Send more inft'rrmation

Citr

Name

Addl ess

Sr.rte- Zrp-

]E
I
I
l-

6l(X) Hollis Street. Bor B
Eme^r rlle. CA 9JHlh r"ll)r 652-ti()8(l

Subsystem Model
Total memon
provided (h1res)

Displar I'O
Parallel. Serial I /O

Tape Cassette IiO
Menron
Price

7r68
VDNI.1

3P* S

CUTS
4KR.A

s591

870

fi26;
\/DM-I
3PT.S

CUTS

SKRA
s730

8110

J
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The new Sol-20 is unique.
It's the first small computer de-

signed iN a complete system.

\ i Most small comluters simply "grew

-like Topsy" - a memory here, an expan-
sion module there. They werent
conceived or integrated to provide maxi-
mum efficiency at lowest possible cost.

Sol-20, a true breakthrough in
small computer systems, includes all the
essential elements as standard equipment

- central processor, memory, keyboard
and display, software, a power supply,
and appropriate packaging.

There are no "surprisesl'You
don't have to buy expensive peripheral
equipment to make it run. Its own key-
board and "smart" terminal are built-in.

Use it without being a program-
ming expert.

In fact, you can operute it efficiently
without any prior computer expeience.

Unlike other small computers,
\ol is already programmed to receive

' . 4our commands the moment it's turned
on, thanks to Sol plug-in Personality
Modules.

And Sol systems are supported
in depth by extensive software and
additional peripherals - such as flexible
disk memories - so it's appropriate for
more sophisticated applications.

Sol computer systerns never grow
old. Add new modules to update and
expand your computer's power.

Sol is eosy to use
Sol operates like a typewriter so

many applications require no special
programming. Packaged in handsome
czses with solid walnut sides, Sol compu-
ters look good in the living room. office
or lab. Sol computers come in kit or fully
assembled form.

Sol-20 is o scoled.down big
-computer system

Use Sol in a variety of applications.

ln the home. Home uses are
limited only by your imagination. Regu-
late heat and light to save fuel. Run a
complex model railroad. Compute taxes.
PIay a variety of TV gzrmes, not only
computer hockey and tennis, but more
interesting, more complex games such as
TREK-80, where your starship takes on a
whole fleet of Klingons. Several sophis-
ticated TV games come with the Sol-20.
And you can even design your own.'At lhe office. fir" it as a full-
fledged business computer. Use it to
compose and edit letters electronically.
store and retrieve mailing lists, process
orders, maintain journals and general
ledgers, and produce statements and
reDorts.' ln the lob. Use Sol to reduce and
analye data statistically, control lab
equipment, prepare graphics, and fit
curves. Sol-20 frees your time and
expands your overall capability.

ln schools ond universities.
Use Sol-20 to teach computer program-
ming. Use it for computer-aided instruc-
tion. Use it for notes. records and sorting.

So much is slondord
Here's the computer with a micro-

processor, display and input/output
circuitry, memory, full alpha-numeric
keyboard, big power supply, handsome
cabinet, and software.

Add exlros for more power
Extras include a module to help

write, edit, assemble, de-bug and run your
own programs. There's no better collection
of add-on memories anyrvhere...up to
16,384 words per module. Solve additional
interfacing problems with our I/O module.
Get big system performance with our
Helios II "floppy" disk system. Display re-
sults on our video monitor. Output on line
or serial printer. Other peripherals include
joysticks, paper tape readers, A/D and
D/A converters, and pRou programmers.
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Sol computers are currently offered in
three forms: the Sol-20, Sol-10, and Sol PC.

The Sol-20 Stond Alone Compuler
Sol computer systems are currently offered

in three forms: the Sol-20, Sol-10, and Sol PC.
Sol 20 is the most complete and sophis-

ticated of the three packages. a fully contained
"personal" computer able to take on an infinite
variety' of tasks. Sol-20 comes with:
. 8080 microprocessor. still the most sophisti-

cated computer-on-a-chip available and the
"brains" of the Sol-20.

. l02$character video display circuitry. View
your output on any standard video monitor or
specially adapted TV.

o 102.1 words of static low-power readlwrite
memory (RAIVI) for program storage.

o 1024 words of static low-power, prepro-
grammed permanent memory (ROM) takes
care of important system "housekeeping"
chores. RoM memory automatically readies
the computer for your commands as soon as

the Sol is turned on.
. a custom designed, beautifully laid-out 85-key

solid-state upper and lower case keyboard
with cursor keys and arithmetic keypad.

o an audio cassette interface capable of con-
trolling two recorders at 1200 bits per second.
Store and retrieve programs and large alnounts
of data at very low cost.

. both parallel and serial standardized interfaces
with connectors on card.

. a complete rugged power supply and quiet
cooling fan.

o a handsome case of walnut and metal.
. software including a preprogrammed PROM

personality module and a cassette with enslc'S
language, plus two sophisicated computer
video games.

o a desrgn compatible with all 5-100 bus products. '

. a back plane capable of accepting five
expansion modules.

The Sol-10 Terminol Computer
Sol-10 comes in the same handsome pack-

age as the Sol-20, but because of limited
memory, it is designed more specifically for
"smar1" terminal applications. Price of the Sol-10
includes case, power supply, and TGkey solid
sate keyboard. A fifteen key arithmetic pad
is optional.

Later you can upgrade to a Sol-20 b1'

adding an expansion backplane. extra po\4'er
supply, fan and keypad.

Sol-PC Single Boord Terminol
Computer

Here's the heart of the Sol system. The
Sol-PC is a single printed circuit board u'ith
microprocessor, memory. displal and interface
electronics, and plug-in personality module
that is fully compatible with our complete line
of memory and interface modules.

The board comes in kit or fully assembled
form with all of the following:
. Display: 16lines of 64 characters per line,
. Character set: 96 printable ASCII upper and

lower case characters plus 32 selectable
control characters.

. Cursor: Selectable blinking. Solid video inver-
sion. Programmable positioning standard.

. Serial interface: RS-232 and 20mA current
loop, 75 to 9600 baud. asynchronous. 25 pin
female "D-type" connector on card.

o Parallel interface: Eight data bits for input
and output; output bus is tristate for bidirec-
tional interfaces: levels are standard rrl. 25

pin male "Dtype" connector on card.
o Keyboard interface: Seven'level,q,scll en-

coded. fiL levels.
o Microprocessor: 8080. 8080A. or 9080A.
o On-card memory: 1024 br,tes PROM {expand-

able to 2048 bltes); 2018 b1'tes low po\\'er
static RAM.

o External Memory: Expandable to 65.536
byes total RoM. PRoM and R,tv.

o Video signal output: 1.0 to 2.5 volts peak-

to-peak. Nominal bandwidth is 7 MHz. Pouer \
required (15%) : *5 volts at2.5 amperes.
*12 vols at 150 mA, and -12 volts at 200 m.{.
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Sol Personality Modules allow you to choose
three different levels of operation. Software
in each module optimizes Sol for a particular
application and at the same time provides
a measure of general purpose capability. For cus-
tom applications and for volume OEM users
personality modules are available without
memory for three different types of epnou and

. _ .wo types of factory-mask RoM.
SOLOS, the most popular module. optimizes

the Sol for stand-alone computer applications.
Choose SoLoS if you intend to use your Sol
system to store and retrieve business or personal
records. control electronic instruments. perform
independent calculations for business. science
or education, or any other application where the
Sol system will be "on its own" operating
independentll, of other computers.

SoLoS is oriented around use of the Sol's
built-in cUTS audio cassetre data interface.
Programs such as Sol-gastc and nx-8 can make
extensive use of the cassette handling and
screen-cursor manipulation routines contained
in sot-.os. Commands included are: Dump.
Enter, Execute Terminal (i.e. enter Terminal
mode), Thpe load (reads CUTS format cassette
tapes into memory),Tape Save (stores memory
contens on CUTS tape) and Set I/O (permits
dynamic switching of input and output devices
under manual or program control). With solos
the Solcan also be used as a "smart" terminal
in conjunction with other computer systems, but
ordinarily the SOLED module is the better choice
when the Sol system is often used as a terminal.

With theSOLED personality module installed
the Sol becomes an advanced editing terminal
system. Like SOI-OS. SOLED uses the full 2048 byre
capacity of its module. It contains programs
and routines which allow remote direct cursor
addressing and file and cassette tape editing.
Data and text can be edited on or off{ine and
transmitted in blocks under local or remote con-
trol. Large cassette data files or text messages
can also be transmitted and received automati-
cally' from remote locations.

SOLED has the ability to dynamicalll' change
input and output device assignments. Stored
information can be transmitted via modem.
printed on one of several printers or stored on
additional cassettes or flexible disks.

CONSOL is a 1024 word low cost personalitv
module which gives minimal capability'to the
s),stem. Commands include Enter, Dump.
Execute, Thpe Load. and Terminal. coNsol per-
mits operation as a low level cnt terminal and
is useful for simple stand-alone applications. Full
keyboard cursor control. up. dou'n. right. left.
home. clear is provided. coNSoL is not needed
with sot-os or SOLED modules because its
functions are duplicated.

A. PensonqlityModules

a



B.Softwfiid

lr

Software is the sine qua non of any
computer s)'stem. It's the computer power essen-
tial. No computer can be more powerfulthan
the software that goes with it.

That's exact Iy wh1' Processor Technolog-v
has devoted more effort to the development of
softu'are than other small computer makers.
May'be that's rvhy some of our worthy competitors
hal'e taken our source listings, added a few
tu'ists and taken title. But the truth will out.

All Sols)'stems softu'are is designed to
make full use of the routines and programs
perrnanentl)'stored in all Sol personality modules.
User programs such as BASIC require less
memory space. because personality module rou-
tines are called up whenever needed for
functions such as keyboard input. screen format-
ting. and cassette tape storage operations.
Interface with the user is straightforw,ard and
consistent because keyboard commands and
control sequences are standardized for all
Sol softu'are.

Sol BASIC
Processor Technology offers three versions

of gnstc language. each suited to a different
application. BASIC-S is a small version of this
versatile language designed for applications
requiring just mathematical manipulation u'ithout
extensive processing of text. BASIC-5 is the
perfect language for an introduction to computer
programming because it's easy to learn and
requires a small amount of memor_r'storaqe.
Many hundreds of programs already u,ritten in
BASIC work u'ith Solgaslc-5 and our 8K
BASIC as well.

Processor Technology 8K easlc is a ven'
high speed full function language with all the
virtues of geslc-Ss multiple program capabilitl
and eco floating point math. Speed is at least
double that of the already fast BAslc-S. For even
greater powen we ve added strings. multi-
dimensional arrays and multi-line. multi-r'ariable.
user functions. Hereb the language for full
capability systems. For instance. in our instruc-
tion manual, take a look at the Bttsiness
anal.t'sis program. See how vou get more po\rer
while using less memorl'for the working program.

Advontoges of Sol BASIC
Processor Technologr' 8K gnstc offers

several unique and unusual features. \'ersatile
print statements provide fulll'formatted output ttr
multiple devices. from CRT screen to teletr pe
to Iine printer. Multi-dimensional arravs permit
powerful fast processing of an1' data that can
be organized graphically or in tabular form.
Severalstatements are provided to give complete
and direct high level language controlover
system memory and inputioutput channels. Ful'
capability' string functions simplify manipulatior,

t
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: and processing of text and alphabetic materials

;o they are more straightforward and eixy to use
--''than 

ever before. In short, with this BAslc. no
effort has been spared to bring you high level
problem solving Power.- 

Extended Disk BAslc has all the powerful
features of the 8K memory-resident version
and includes disk commands and big system file
handling capability'. Disk naslc is perfect for
such complex applications as inventory control
and payables-receivables accounting.

BASIC CHART
Erlended

Disk
Commande

ASAVE ASCII DISK SAVE +
CONT Continue + +
CLEAR + + +
GET tape or disk + + +
KILL delete f ile +
LIST + + +
}lEM multiple programs + + +
NULL lor printers + + +
RESAVE +
RNUM Renumber + +
RUN + + +
SAVE tape or disk + + +
scR Scratch + + +
xEo Get: Run + + +
Stalemenls

CALL call machine
subroutine + + +

CLEAR + +
CLOSE disk lile +
DATA + + +
DEF def ine f unction + +
DrM(X) + + +
DIM(X,Y,Z,) +
ELSE it,then,else + +
END + +
EXAM memory "dump + +
EXIT + + +
FILL "deposit" memory + +
FOR...

NEXT + + +
FREE free space + +
GOSUB + + +
GOTO + + +

IEPTl 39

INP(X),Y lrom inport x + +
INPUT + + +
INPUT," " suppress CRLF + + +
LET + + +
ON ON.. . GOSUB + +
OPEN disk file +
OUT(N), to out port N + +
PAUSE + +
PRINT + + +
PRINT

USING + +
READ + + +
READIiN read file + + +
REM + + +
RESTOFE + + +
RESTORE with line * + +
RETURN + + +
REWIND rewind file pointer +
SET l/O for peripherals + + +
STOP + + +
WAIT tor input port bit(s) + +
WRITE disk +
BASIC
Funclions BASrC.s 8K BASIC D]SK

ABS absol ule val ue + + +
ARG 16 bit conversion + + +
ASC ASCII value + +
ATN Arctangent + +
CHB Decimal value

of character + -r

cos Cosine + + +
EOF End of f ile +
EXP ex + +
lNT lnteger + + +
LEN String length +
LOG Natural logarythm + +
LOG10 LOG base 10 + +
RND Random number + + f

SEABCH Search string
for string + ++

SGN Sign of number + + +
slN Sine + + ++
soR Square root + + +
STR Convert no. to

string + +
TAB PrintTAB(X) + + +
TAN Tangent + +

Convert string
+

IF, . . THEN + + +

VAL
to no

+

+

+
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TheALS-8 rom

Applications rvith very high speed data
manipulations or critical timing elements demand
"custom fit" programs and subroutines. High
level languages written for microprocessors such
as FOCAL. BASIC or FORTRAN cannot always
handle these assignments, In these cases the best
solution is programs written in assembly
Ianguage. a language much more closely' related
to actual real-time computer operations.
Assembll language is easl'to learn and. with
either of our tu'o assemblers. quite easy to use.

To simplify the development process as

diagrammed on the right both Processor
Technologl' assembler programs organize user
programs as files.

Processor Technology''s much imitated
Softu'are =1 package is a small assembler-monitor
s\stem designed for development of small to
medium length programs which must be stored
in s\stem RAM memory for assembly. The
ALS-8 is a more versatile and expanded
development package u'ith many' additional
pou'erful features.

With the ALS-S up to six source programs
can be stored in memory as named files and
called at u'ill to be listed. edited. assembled or
simulated. Files may also be stored on tape or
disk and can be assembled from anl'selected
input der,ice.Tiles can be appended. moved.
re-numbered. taken apart or linked together.
Using the FCHK command. crashed files can
be restored.

Assemblr language source programs are
entered using line numbers from paper or mag
tape. keyboard or disk. All editing is done by line
number but u'ith the TXT-2 Text Editing
software. it becomes possible to automatically
add line numbers to un-numbered text.

The Assembler includes labels. comments,
expressions and constants, along with relative
s1'mbolic addressing, which gives you the
abilitl to chain common sy'mbols from one pro-
gram to another (even if the other program w'as

assembled at some other time). Also. r'arious
assembll'error messages are provided to help
vou eliminate program bugs.

TYPICAL PROGBAM DEVELOPMENT
PROCEDURE

I

Yca

r/
J
Or

No

into

Errors?
Run

DONEI

Print

Errors?

Progrrm
OperStron

Storo Sourcc Progrlm
or Asgcmblod Cod. on

PsDcr I!9c. Disk,
or Mag Tape

Errors

SourccErron?

ALS-8, o powerful, new
developmenl procedure

ALs-8 has the unusualabilitl'to drnamicallr
adjust the s)'stem's I/O handling configuration.
The s1'stem includes an L/O driver table accessi-
ble through use of three resident commands
or the drivers themselves. I/O device driver
routines ma1'su'itch themselves on and off or
transfer Iz'O control to a different device driver
under program control.

Your development system might have a CRT

terminal. a high speed line printer. paper tape
readerz'punch and a telety'pe. The S1'stem can
print a listing to the line printer, then input from
ihe paper tape reader and return console cootrtrl
to the CRT terminal or teletl'pe. all under
program control.- - 

Up to 20 custom commands can be entered
by the user and called in exactly the same tt ar

as the standard resident commands. With the
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cu$om commands,I/O driver table. dynamic I/O
switching capabilitl' and common sl,mbol
tables, you can change your system's configura-
tion and operating modes at any time.

Resident commands are:
ASSM CUST ENTR FIND MOVE SYME
ASSME. CUSTD EXEC FMOV NFOR SYML
ASSMI CUSTE FCHK FORM SIMU SYSIO
ASSMX'DUMP FILE IODR STAB SWCH
AUTO EDIT FILES LIST SYMD TEXT

Custom commands: Up to 20 specified by
b1'user.

The au-8 requires 2018 bltes of random
access memor)' (4096 is recommended) for
symbol tables and s),stem global area. addressed
at D000 (hexidecimal).

The SIM-I: The SIM-I Interprerive
Simulator is a program that actually'thinks it's an
80801 With the stu-l/ax-8 combination.
simulate 8080 programs on your Sol. IMSAI. or
Altair computer without actually'running them
in realtime. Allregisters. fla_es. program counter.
and stack are simulated. Try out programs with
no fear of crashing your system if something
goes wrong. The s1,51gm doesn't lose control il
a program error is encountered (e.g.. an
incorrect jump or call).

With slv-1. you can set breakpoints. enable
or disable register/memon content printout.
I/O instructions can be run in realtime. simu-
lated from the s)'stem console. or set to pre-
determined values for an5' I/O port address.

Sltvt-l is a pou'erful de-bugging tool for
8080 programming.

TXT-2, Text Editor
Adds the u,orld of text editing to vour

system. Using TxT-2. insert. delete and move
single characters. entire lines or ponions of lines.
Complete text files can be scanned at several
user controlled rates. up to almost 2000 lines per
minute when used q'ith our vD\,t-l Video
Display'Module.

Both au-8 and Softu'are #1 packages are
available on "CUTS" 1200 bps cassette or paper
tape. The AIs-S is also available preprogrammed
into permanent RoM memory to provide
"Instant-on" efficiency' and speed.

TREK 80
Based on the NBC television series

STARTREK. this machine language program uses

8K of memory and the vDM graphics capability'
for real time u,ar u'ith the Klingons. No holds
barred, they're out to get you from each of
the 100 quadrants. You can warp through hyper-
space, fire phasers, photon torpedos or
experimental rays, or if you just can't go on. self-
destruct. TREK 80 resides and runs in 8K of
memory and, if not used with a Sol, requires
a Processor Technologl' vDM-l Video
Display Module.

New 8080 FOCAL (* DEC)
FOCAL is a high level math language

originalll' u'ritten for the PDP-8 m inicom put e r.

Many thousands of roc.q,L programs are in
existence and now thel'can run in the Sol. Our
original 8080 rccalhas been updated to
include operator precedence and all other
standard FocAL conventions. It also has a driver
for vDM-l or Sol displal's and cuts cassette
program save and load. rocnt is available onlr
on CUTS 1200 bps Cassette and resides in 8K
of memorl'.

Gomepoc I
Shou'off your Sol s1'stem u'ith this line up

of video games. Each is included on the CUTS
cassette or paper tape.

TARGET - Keeps track of your hits and
misses while you blast au'av at the numerous
flf ing objects. Includes sound effects. \bu and
your famill' u'iil spend u'hole evenings at a time
with this one.

ZING - Learn hexidecimal arithmetic fa-st

with this video game as t\l'o plar ers keep the fir e
balls in the air. If both of 1ou get too good...
ZING of course. makes it harder.

LIFE - The Sol or VD\,1-1 make a lotrd
displal for the same of LIrr and this version
allou's tu'o modes of operation. The unir erse can
be flat or u'rapped around on itself. The real
meanin-q of life u'e'llleare to )'ou. but it's
fun to u'atch.

PATTERN - W'e haven't figured this one out
ourselves. but it's sure fun to have your computer
doing it. You choose the geometric design and
how rapidll it changes. The computer dazzles
you with its artistic genius.

All Processor Technologv softu'are is
distributed on an individual sale basis for
personal use. No license to cop)'. duplicate or sell
is granted u,ith this sale. Each softu'are package
has been copl'righted.
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I T}IE LEARhIING MACHINE

learning programs

l

\

Research data storage
and refieval

Thesis preparation

Sol-20 with SOLOS
personality module

16000 words memory

B/W TV-Monitor

Cassette recorder

PT 8K BASIC language

THE HOMECOMPT,TER

Tax form preparation
Financial records keeping

Electronic diary

Sol-20

Solos Personality Module

SOOO words memory

B/W TV-Monitor

Cassette recorder

BASIC-S language

various games

I
I

!

i
I

:

I

FOCAL language
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ITIE THE LEC,AI LIBRARY

Sol-20 u/tth SOLOS module

SOLAS personality npdule

sd+c

32,@o words memory
8mO words rrnroq/ t -

,' :-
B/WW-Monitq -' ' Helic ll disk system

:- Cassette rgcorder '. .

Color graph ics interface

.A/D,DAC cornrcrte(s)

j ALS€ ROil, slrctem . I
iI

Printer

PTDOS 1.4 System Disk

trOCAL hngtnge

ALS€ assernbler

Disk BASIC

},-,'.''

..d

:1:
-..,

..,,

I

:ti
Time keeping

Automatic bitting



C.Memoneso

As your computing needs grow you will
inevitabll' need more memory for storage of
larger programs. Processor Technology offers
one of the most complete lines of memory
modules for small computers available. Choose
either the 4096 word or the 8192 word static
readl*'rite memories in kit or assembled form. Or
add the completely assembled 16.38-l word
dy'namic module. A 2K erasable pRoM module
for permanent stora_qe is available in kit or
assembled form. A powerful software develop-
ment tool. the nrs-8 firmware module. u'ith ils
optional firmware slivl-l and rXr-2. gives y'ou the
po\\'er to write. edit, assemble. debug and run
)'our o\rn programs the moment pou,er is
turned on.

All Processor Technolog-)- memor)' modules
include our exclusive "Phantom Disable" feature
which is necessary for proper po\\,er-on
operation of the Sol mainframe. The ALS-8
firmu'are module also generates this signal as an
option u,hen used in Altair or IMSAI computers.

Two low power, highly relioble
RAMS - 4K ond 8K

Nou'1'ou can have fast static random
access memories with 4K and 8K capacity with
allthe bells. whistles you need plus Processor
Technologl' quality.

The 4KRA Stotic Memory Module
Here's a 4CE6 word readlwrite static

memory which gives you better operation for
lower cost than any other 4K memory on the
market today. Run it at max MPU speed all
the time.
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Processor Technology uses only low power
static RAM Integrated circuits. So you know
youie getting outstanding reliability.

In fact our module draws so little power,
you can use standard "D" cells to give you long
term back up data retention. Weve even built
in a battery connector, and recharge circuitry.

The SKRA Stotic Memory
PTb 8K memory gives you all the advantages

of our 4K with twice the capacity and more
flexible addressing circuitry. The SKRA uses less

power than two 4KRA memories.
All address and data lines are fully buffered.

Noise immunity circuitry is built-in. The 8KRA
has prb exclusive built-in KSET switch giving you
card address offset in lK increments. Address
is set by a dual inline switch easily accessible
at the top of the PC board.

Each lc - all76 of them - has its own top
quality IC socket so that assembly. test and
repairs are far easier.

I6KRA Memory
Fully bumed in. tested and assembled,

rr's new 16.384 byte memory offers a better price
performance ratio than any'thing remotely
comparable. It's the quality'. reliable low-cost u'a1'

to add high density memory to your s)'stem.
Every board is "burned in" at high temperature
for twelve hours before test to insure reliabilitl'
in the field.

This PT memory offers invisible refresh.
There's no waiting while the CPU is running.
Worst case access time is'100 nsec. Each 4096

word block is independently addressable for
maximum system flexibility. Power is typicallr
5 watts. the same as most single 4K memory'
modules. It's got back-up battery capabilitl'
built in.

't



2KRO Erosoble
Progrommoble Memory

Accepts up to 2018 byes erasable prqgram-
mable read-onl1'memor)'. Stores data even when
po\r'er is off. Great for your custom loader or
monitor programs.

The 2KRO is jumper selectable to fit any'

one of thirty-two 2K segments within the 65K
addressing range of the 8080. Additional jumpers
select the appropriate number of "wait" states.
determined b1'the access time of the EPROMS
in use.

The 2KRO u'as designed for either the
1702A or MN45203 rpnovs. EPRoMs are not
included. but both are readill'obtainable for
reasonable prices on the industrial and
surplus markets.
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The ALS Firmwore Module Ior Iosl
soflwore development

The ets-8 is a low power "turn-on'the'
switch" prqlram developer. Quickly write, edit,
assemble, de-bug and run your own programs.
Here's an easy to use, easy to understand soft-
ware development tool you can begin to use
with only 15 minutes instruction.

Two firmware options are available, the
SIM-I lnterpretive Simulator, a program that
thinks its an 8080. and txt-2 text editing firm-
ware which adds the world of text editing to vour
system. For more details on this equipment
please turn to the section in this brochure on
software. The ats-8 is onll'available factorl'
assembled and tested.

PTC MEMORY MODULES

'l XRA t XRA lG XRA 2 XRO GPU/ALS-8

lhrlmum Crprclty
(t.blt word!)

4096 81 92 1 6,384 2048 5120 lo 8192 bytes
ROM

RAHS u..d 9'1L02A or
2102LPC

91 L02A or
2102LPC

1702A EPBOM 92168 ROMlntel 2104 or Mo3tek
4096 typ€s

Op.r.tlng [rodr Static Static Oynamic Static Static

Acc.r3 rnd Cycl.
Tlmc

520 nanoseconds
worst case maximum.
Typical 400
nanoseconds.

400 nsec access
500 nsec cycle

Dependenl on
EPROM uaed. Works
ov6r range of 30 to
2500 ns€c

Seme 450 ns€c

Bur Plnoul Plug in competible
with Sol, Altair 8EO0
and IMSAI 8080 bus

Same Same Same Same

Powa?: Op.?allng -7.5 to 10 VDC @

1.0A max (0'C),0.8A
typical at 25'C.
0.8A typical, 1A max.

+7.5 to *10 VDC al -7.5 to 10 VDC @

O.4A typicel, 0.8A
max. -15 to -18
@100mA typical,
150mA max. - 15 to
-18 VDC @20mA
max.

+8 to -10 VDC @

0.6 max. - 15 to - 19
VDC @350mA max
with I 17024s
installed. (Replace-
monl lransformer
lvailable for f ull
negative supply in
Altair 8800)

=7.5 to -10 VDC @

600 max, -14 to 19
VDC(e 200mA max,
(with SIM-1 and
TXT-2 options
lnstallsd)

1.rlA typical
1.9A max (0
70'c)

(2s'c)
'C to

Powrr: Strndby -1.6 to 2.5 VDC el
0.5A max worsl case.
0.4A typical

*1.6v to 2.5 VDC
typical:0.9A max
(power connoctor
provided ,or battory
connoction)

Add?r$ S.lacllon Dual in line switches Dual inline switch
!t top ot PC board
allows manual
roloction of any 8K
logm€nt on 1K
lncrements

Each 4096 byte pag€
addressable with
dual in line swltches
at top cdge ol PC
board

Jump6r seloctable Fixed at E000 to
FFFF (hex)to any 2048

block ot th6
svaileble,

byte
32

Dlmrnrlonr 5.3"x 10.0"
(13.46 cm x 25.4 cm)

5.4"x 10.0' 5.4"x 10.0" 5.3"x 10.0' 5,3"x 10.0"

(ro? Sol .nd ALS-t)
Yes Yes Yes No YasPh.ntom BAM
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Disk Storoge
Every computer owner longs for all the

advantages of fast random access memory. We're
ready when you are to put big system disk
memory power at your command. The new
Helios II is more than just a floppy disk drive and
controller. It's more than just scattered pieces
of u'ire and patches of software. Helios II is
a complete. integrated disk storage system which
should meet every program and data storage
requirement your system is likely to have. The
Sol-Helios pair forms a cost effective, high
performance system without equal.

Helios ll gives you
BIG SYSTEM PERFORMANCE

Big system performance is unique to the
Helios II. Used in any application requiring
manipulation of large data files. Helios II will out-
perform all other microprocessor based systems
by'a factor of at least 10 to 1.

Big system performance means all disk and
memon'buffer space allocation, all file
management. all device interaction, comes from
the system.
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Big system performance means extended
DISK BASIC, DISK FOCAL, ANd PTOCeSSoT

Technology software support. DISK FOCAL is

provided free on the system diskette and
extended DISK BASIC is offered on a separate
diskette for $50. Using these simple languages
you can immediately write programs for any
application you have in mind. The file operations
include random byte or block access as well as

update and rewrite in place of standard sequen-
tialfiles. Other application packages are under
cont inuous development at Processor Technologl'.
And in line with our basic software philosophy,
each willreach the market at the lowest
possible cost.

Helios II comes complete with dual drive,
controller. system diskette with DoS, flower
supply, case. all necessary cables and full
systems documentation. A 12K assembly lan-
guage program to test and report on every
aspect of your unit is included too.

Helios II loads an 8000 bye propram with
a look up in the system directory in 0.3 sec....a
speed which becomes trul1'significant when
you are working on two 100K source files to
create a third, adding up to a total of
200,000 bytes.

"Firm sectored" Controller roises
disk storoge to 385,000 bytes
per diskette

The Helios controller is a genuine
performance breakthrough, increasing formatted
data capacity per diskette surface to over
385,000 byes and at the same time assuring

higher reliability than the older IBM format.
Standard Helios II storage capacity'is over
750,000 byes. With two dual drives. capacitl' can

be doubled to 1.5M byes.
Asynchronous data transfers are made

directly to memory at an effective rate of
one-half million bytes per second. A sixteen blte
fifo memory accumulates the data to or from
the drives, freeing the computer for useful work.
A standard hardware CRCC error test is
performed on each transfer of data and an
optional read-after-write verilication mode is

easily selected. The controller requires at least

one S-100 bus slot and is futly compatible *'ith
Sol, Altair or IMSAI systems.

),
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No need to buy special, expensive diskettes

- the controller will pre-format any standard
32 hole "floppy" diskette.

Softwore
PTDos 1.4.0 is a proven disk operating

system with total file and memory management.
Features include:

Complete management of static, dynamic
user buffers.

Device files for generalitl' of input/output
operations.

System calls for complete file operations
from external programs.

Three level. triple option error handling/
trapping.

Random/lndexed Files for direct
positioning to an)'u,ord of a file. an1'where on
the disk(s).

Command Line Interpreter accepts and
executes a string of commands from you or a file.

S)'stem utilitv callperforms a random
search to the utilitl operation of your choice.

Helios II can be configured and recon-
fi-eured for anv size buffer area. Over.l0 files can
be open at one time. System calls provide stand-
ardized access for all file operations from
external programs and routines.

The Command Interpreter accepts input
from the current command input file to provide
direct file operations from the ke1'board or
another file. Support program calls are identical
to commands. but executed outside of the svstem
area (e.g. in lou'memon').

Wont more lnformolion
A full product description of Helios II is

available for S1. We are also making the PTDoS
1.4.0 portion of the Helios II System Manual
available for 520. (which we credit toward your
purchase of the system). But, if you are alreadl
familiar with the consistent qualitl', features
and support given to all Processor Technologr'
products. order your Sol-Helios s1'stem todar'.
You'll have Brg System Performance working
for you that much sooner.

New exlended DISK BASIC
Further increasing the value of your

Helios II is our extended DISK BAstc. This
powerful language offers advanced strin_e and
math functions plus direct commands (SAVE.

RESAVE, ASAVE. KILL and xEQ) and program
starements. DlsK BAslc is the only'available
small computer BASIC with powerful disk file
handling commands. statements and functions.
These features make complex application
programs for inventor) control. data reductirrn
and general accounting run ten times more
efficientlr on the Helios s)'stem.

a



]EPTl-48

E. I

When we talk about making the complete
small computer. we mean interfaces. too. Nothing
is left out. Thereb a video displal, module
designed to work u,ith computing equipment you
mat alreadt' have or auxiliarl'equipment you
mal need. There's the Computer Users Tape
S1'stem so you can add additional audio cassette
tapes for expanded program and data storage/
interchan,ge. There's a wire wrap extender board
fr)r an)'one who does prototy'ping. If y'ou're
troubleshooting. you can see what )'ou're fixing
u ith Processor Technologl's Extender Board.
\bu can handle anv additional input/output
needs of lour s)'stem rvith our 3 P'-S Input
Output Module.

In sum. Processor Technology'has
built every basic element you need into Sol for
integral operation. And we have generated the
extra equipment for use with peripheral devices
or other existing computer you ma)' have.
Processor Technologf is dedicated to helping you
get optimum computer performance.

VDM-I Video Disploy Module
We call it the communicator. It provides

almost Sol-like performance for Altair and
IMSAI computers. Itb a high speed module u'hich
has 1024 byes of random access memor)'.
scrolling and multiple programmable cursor
circuitry. Sixteen 64-character lines are generated
in a large easy to read upper and low'er case
font. Data handled by the read/write on-card
memory is displayed instantaneouslr w'ith no
interference to the processor. Top display' scroll
speed is 2000 lines per minute!

vDM-l lets you displal'white on black or
black on white. vDM-l offers EIA video output.
Terminal mode software comes with the
module at no extra cost so you can use it ri ith
your existing programs. Most Processor
Technolog, software packages alreadv include
versions of these displal'driver routines. so
no time comsuming softu'are patching is neces-
sary. The vDM-l can be used in Sol s1'stems
to add a second displal'output for expanded
special applications.
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CUTS: The compuler users
tope system

Heres the low cost high speed audio cassette
interface for computer program and data
stor4ge interchange.

Operate at 300 bits per rcond or 1200 bits
per second in the neu'Processor Technolop'
CUTS format, upward compatible with the
"ByteAknsas Cit1"' standard. (see Popular
Electronics, p. 85, March 1976)

UsingCUTS you can load programs ten times
faster than with a teletype paper tape reader.
You can load Processor Technologl'gA,slc in 58
seconds. There are no critical adjustments.
Just about any ordinar)' cassette recorder u,ill do.
CUTS has aGC in both read and write modes.
So you u'on't lose bits at 1200 or 300 baud.

Softu'are on CUTS cassettes costs less than
equivalent paper tape.

The follou'ing software for the CUTS module
is available for S11. all on one cassette.
A. cuTERtr- Computer Users Tape Entry,and

Retrieval monitor program.
B. sastc-S u,ith cureR compatible

commands implemented.
C. Lunar lander written in BASIC-S.

Manl'more programs are under develop-
ment. You can reasonabll,expect a new one
ever)' feu' weeks.

Wire Wrop ond Extender Boords
Wire u'rap boards are designed for

prototl,pin-q. Create custom interfaces or u'hat-
ever your fancl' dictates.

w\l'B has a "universal" seven-ro\\' pattern
of pads on .3" centers. so standard 11. 16,24
and 40 pin on IC sockets can be plugged ri-eht in.
Pou'er and ground are dedicated to pins 16

and 8 respecti!'el) (for 16 pin DIPs). Converts to
other tc sizes easilr'. Use up to 62 sixteen-pin
DIP ICs; six extra u'ireu'rap socket positions have
been set aside for u'ire u'rap connections to
any S-100 bus computer (Altair or IMSAI).

Use the Extender Board to help you trouble-
shoot any'5-100 bus compatible module. Plug
in a glitchl'module 5" above the mother board
for easl'scope. vrvM or logic probe. Sol-20
systems alreadl'have a built-in extender
connector on the back plane assemblr.

3P+S lnput Oulput Module
Processor Technology's 3P+S input/output

module offers a low cost way to handle virtually'
all the I/O needs of any 5-100 bus compatible
computer system.

The 3P+S has two 8-bit parallel l/O ports,
with full handshaking logic. plus a serial I/O
port with a data rate that can be set an1'where
between 35 and 9600 baud.

One parallel output port can be used to set
up control conditions for both parallel and
serial ports, as well as for setting the serial I /O

baud rate under program control. One parallel
input port is available for polling Input Data flags
and External Device flags. and for checking
the serial I/O error flags. You can implement
full handshaking u'ith both input and output
peripherals.

Interfacing to the Sol S1,stem. Altair 8800.
or IMSAI 8080 vectored intem.rpt bus is pror ided
b1 a jumper selectable option u,hich allou's anr
of the UART (Universal As1'nchronous Receir er
Transmitter) error flags or handshaking
signals to generate intemrpts. (A Vectored
Interrupt Module is also required for this mode
of operation. )

Addressing of the module is selectable tcr

an1'of 6l address se-qments u'ithin the range of
256l/O addresses.
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Peripherols
Processor Technology has selected a

number of quality peripheral devices from other
manufacturers to help 1'ou put complete
s\,stems together for many different applications.
All these devices are onll'available factory
assembled and tested.

TV-Monitor
Here's an ll" diagonal completely solid state

black and rvhite television specialll, modified
for use with the Sol or votr,t-l units. A su,itch
allou's use as either a standard UHF,I/HF
television or as a video monitor. These units
provide extremely crisp and stable displals and
are fullr grounded for safety. Manufactured
bv Panasonic.

High Speed Poper Tope Reoder
All programs produced on paper tape for

the 8080 mav be loaded into Sol at up to 1000
characters,/second w'ith this handy lou,cost
paper tape reader. The Op-80 is completely'solid
state and has no moving parts. The unit comes
u'ith a cable for plugging directly into the Sol
ParallelData Interface connector. lvlade by
OIiver Audio Electronics.

PROM Progrommer
The Byesaveril PRoM programmer gives

you two powerful features:
I ) fast easy programming of

2708 Erasable Programmable Read-Only
Memories (EPROMs).

2) Sol-bus compatible non-volatile
storage of up to 8192 bytes of program.

The Byesaver can be used to permanentlr,
store programs for use on custom application
Sol personality modules or for expanded
perrnanent storage.

Use the Bytesaver in any application where
your special programs need to be permanentlv
stored yet instantly accessed by the computer.
Complete driving software included at no
extra cost. Manufactured by Cromemco.

Multi-chonnel Anqlog I nterfoce
The D +7Al/OrM module is the lorr'cost

efficient \r'ay to inter{ace the Sol Slstem's digital
computer with the analog *'orld. Use this
module when joy-sticks, instruments and ampli-
fiers. voltage and temperature sensors or anv
other analog device needs to be controlled or
monitored b1,the Sol Computer.

Provided are:
. 7 multiplexed analog input channels for

Analog to Digital conversion u'ith 8 bit
resolution and 5.5 microsecond conversion time,

.7 Digital to Analog output channels u'ith
8 bit resolution.

. 8 bit parallel interface post for digital
control applications.

o +2.56 to -2.5.1t'DC input and output signal
range (20mV monotonic increments).

The D+7AIIO is software compatible u'ith
the nrc-8 development s)'stem and PTSK
BASIC language. Manufactured b1' Cromemco.

JS-I Joystick
The Joystick is the fastest data entry

method for interactive prompted programs and
games. The JS-l has both two axis analc,g outputs
and four on-off su'itches. Requires D- 7AI O
module. Manufactured by Cromemco.

4'
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SeeSol nowof your neorbydeoler
.\LABAMA
r P. Computerland

ri>0 Monigomerl'Hu1
lirmtntham, AL 35226
, lr)5 I 979'0?07

ARIZONA
Bvre Shop Tempc
xi3 N. Sc'ortsdale Rd.
Tempe. AZ 852E1
rfr0lt 894-1129

ts!te Shop Phcrnix
12654 N. 28th Dr.
Phtrnix. A28fl29
rf'{)2t942-?300

tlrte Shop Tucson
ltrl2 E. Broad*'a1'
Tucson. AZ E5716
r602) 327-4579

CALIFORNIA
The Blte Shop
l5l4 Universitr Ave.
Berleler'. CA 91170-]

{15 I &{5-6366

Blte Shop Computer Store
t04l Grcenback Lane
Citrus Heiehts. CA 95610
r916t 961.29ti3

Computer Center
l9l-1 Harbor Blvd.
Costa Mesa. CA 92627
r?l4rM6-0221

Data Consultants. Inc.
1350 \\'. Shau. Suite ll4
Fresno, CA 93711
209r{31-g6l
Jits'N Brres
679 S. Srite College Blvd.
Fullenon. CA 92031
(7l,lt 879-8386

The B;-te Shop
16508 Hawrhorne Blvd.
L:*'ndale. CA 90260
1213t 3lt-242r
The Bvte Shop
!063 El Camino Real
Mountain Vie*. CA 940{0
(415r 969-5461

Digital Deli
80 W. El Camino Real
Mountain Vieu. CA 9.1010
(415r 961-2828

The Computer Man
624 W'est Katella Fl0
Orange. CA9266'l
(7t41 633-1222

The Blte Shop
2227 El Camino Real
Palo AIto. CA 94306
(415) 327-8080

Byte Shop
4!)6 South [:ke Ave.
Pasadena, CA 9ll0l
(213t68+331t

The Computer Store
of San Francisco
1093 Mission Street
San Francisco. CA 94103
(415) 431-064()

Byte Shop
321 Pacific Ave.
San Francisco. CA 94ltl
(4t5) 42r-86E5

The Byte Shop
2626 Union Avenue
San losc. CA 95124
(40E) 377-,16E5

The Computer Room
l24H Blossom Hill Rd.
San Jose. CA 95123
(408) 226-83E3

The Byte Shop
509 Francisco Blvd.
San Rafael, CA 94901
(415) 457-9311

The Byte Shop
3400 El Camino Real
Santa Clara. CA 95051
(40,6t 249-422t

Recreational Computer
Ccnters
1324 South Mary Ave.
Sunnyvale. CA 94087
(408) 735-7480

Byte Shop of Tarzana
18424 Ventura Blrd.
Tarzana. CA 91356
(213) 343-39r9
The Byte Shop
2989 Nonh Main St.
Walnut Creek. CA 91596
(415t 933-6252

Byte Shop
14300 Beach Blvd.
Westminster. CA 92683
(7t4) 894.9131

COLORADO
Byte Shop
20403orh St.
Boulder. CO 80301
(303) 449-6233

FLORIDA
Sunnl Computer Stores
Universitl'Shopping
Center
1238A S. Dixie Hu1.
Coral Gables. FL 33146
(305) 661-60{2

Delta Electronics
2000 U.S. Hur.44l East
l:esburg. FL 32748
(9O4 r 357-42114

Byte Shop of Mrami
7825 Bird Road
Miami. FL 33155
(30-3 t 2f)4-2983

Microcomputer
Systems Inc.
144 So. Dale Mabry H*1
Tampa. FL 33t09
(El3) 879-4301

GEORGIA
Atlanta Computer Mart
5O9l-B Buford H*'y.
Atlanta. GA 3034{)
(4(X)455-06^{7

ILLINOIS
The Numbers Racket
623r.t South Wright St.
Champaign. IL 61820
(217)352-543-5

itty bitty machine co.
l316 Chicago Ave.
Evanston. lL 60201
(312) 328-6E00

Reeves Communications
1550W. Court St.
Kankakee. lL 60901
(El5) 937-4516

itty bitty machine co.
42 Wcst Roosevelt
lombard. IL 60148
(312r 620-5808

INDIANA
The Data Domain
406 So. College Ave.
Bloomington. IN 47,101
(El2r 334-3607

The Byte Shop
5947 East Elnd Sr.
Indianapolis. IN 46250
(317r &{2-2983

The Data Domain
7027 N. Michigan Rd.
Indianapolis. lN 46268
(317 r 251-3139

The Data Domain
219 Vlest Columbia
\y'!'est Lafavette. lN 47905
(317t ?43-3951

KENTUCKY
The Data Domain
3028 Hunsinger Lane
l,ouisville. K)'40220
(502 r 456-5242

MICHIGAN
The Computer Store
of Ann Arbor
310 East t*'ashington
Ann Arbor. Ml 48104
(313) 995-76t6

Computer Mart
or Royal Oak
lE00 \ '. 14 Mile Rd.
Royal Oak. MI 4807-1
(313r 576-09(n
Genral Computer Store
20ll Livernois
Trol'. MI 48084
(313r 362-0022

NEW JERSEY

Hoboken Computer Works
No. 20 Hudson Place
Hobolen. NJ 07030
(201t 420-lM4
The Computer Man
of Neu'Jersey
5Ol Route 27
Iselin. NJ 0883O
(201 r 283-060()

NEWYORK
The Computcr Man
of Long Island
2fr2 Front Street
East Mcadow, L.l.,
NY il554
(516) 794-05r0

Synchro Sound
Enterorises
193-23 Jamaica Ave.
Hollis. NY ll4a3
(2t2t 359-t489

Thc Computcr Shoppe
444 Middle Countn'Rd.
Middle Island. NY 11953
{516t 732-3086

Audio Design Electronics
487 Broadway. Ste. 512
New York. NY 10013
Qr2t226-n38
The Computer Mart
of Neu,York
ll8 Madison Ave.
New York. NY lm0l
(212| 685-7923

The Computer Corner
200 Hamilton Ave.
White Plains. NY 10601
(9r4r 949.3282

OHIO
Cybershop
l45l S. Hamilton Rd.
Columbus. OH 43227
(6t4) 239-8081

TENNESSEE

Microproducts & Systems
2307 E. Center Sr
Kingspon. TN 37664
(615) 245-808r

TEXAS
Bytc Shop
32tl Fondren
Houston. TX 77063
Q$tnl-W
Computertex
2300 Richmond Aue.
Houston. TX77088
(713t 526-3456

Interactive Computers
7646,:Dashu'ood Rd.
Houston. TX 77036
(713) 772-5251

The Micro Store
634 So. Central
Expressway
Richardson. TX 75(18()
(2t4t 23r-1096

VIRGINIA
The Computer Svstems
Store
1984 Chain Bridge Rd.
Mclran. VA22l0l
(301I zt(0-36-14

Media Reactions Inc.
ll3Ol South Shore Dr.
Reston. VA 22t)9(t
(703r 471-9330

High Technol
1020 'v\est Wi
Oklahoma Cir
(405| &{2-2021

OKLAHOMA WASHINGTON
Byte Shop Computer Store
14701 N. E. 20rh Ar e
Bellevue. WA 98()07
1206r 746-0651

The Retail Computer Strrre
410 N.E.72nd
Seattle. ltA 98115
(206r 524-4101

WISCONSIN

The Milwaukee
Computer Store
6916 V\'. North Ave
Milwaukee. \J\'l 5-'121.1
(414 | 259"9140

CANADA
Trintronics
160 Elgin St.
Place Bell Canada
Oltawa. Ontario KIP 2C1
(613 I 236-7767

First Canadian Computer
Store. Ltd.
44 Eglinton Ave. \/|est
Toronto. Ontario Il-lR IAI
(416) 482-ttou)

The Computer Place
186 Queen St. W'est
Toronto. Ontario \r5\' lZ I
(416) 59ri-0262

Facific Computer Store
45S)-ll Rupert St.
Vancouver. B.C. \'5R lJl
(604r 438-3261

lC)8!

lshire Blvd.
t1. OK 73116
I

OREGON
B1'te Shop Computer Store
3482 S.w.
Cedar Hills Blvd.
Beaverton. OR 97005
(503tM42686

The Real Oregon
Computer Co.
205 West l&h Ave.
Eugene. OR 97401
(-503i484-lO{0

Byte Shop Computer Store
2033 S.w.4th Ave.
Portland. OR 97201
(5O3) 2?3-3496

RHODE ISLAND
Computer Power. Inc.
M24 Airport Mall
1800 Post Rd.
War*'ick. Rl 02886
(&tt'738'+41'7

SOUTH CAROLINA
Byte Shop
2018 Green Street
Columbia. SC 2920-5
(w3t17t-7E24



All components sold by rnOCXson
TECHNOLOG ), CORPORATION are
purchased through normal factory distri-
bution and any pan which fails because
of defects in workmanship or material will
be replaced at no charge for a period
of 3 months for kits, and one year for
assembled modules, follou,ing the date of
purchase. The defective pan must be
returned postpaid to PRocEssoR
TECHNoLoG)' coRpoRATrox within the
warrant) period.

Anr malfunctioning module.
purchased zu a kit and returned to
PRocEssoR TECHNoLocY wilhin the
\\'arranl\' 3 month period. which in the
judgement of prco has been assembled
u'ith care and not subjected to electrical or
mechanical abuse. *'illbe restored to
proper operating condition and retumed.
regardless of cause of malfunction. uith
a minimal charge to cover postage
and handling.

An1'modules purchased as a kit and
returned to prco u'hich in the judgentenr
of prco are not covered by the above
conditions u ill be repaired and returned al
a cost commensurate u'ith the u'ork
required. In no case uill this charge
erceed 520.00 u ithout prior notification
and apprt'rval of the o\\'ner.

Any modules. purchased as assem-
bled units are guaranteed to meet
specifications in effect at the time of
manufacture for a period of at least one
year following purchase. These modules
are additionally' guaranteed against
defects in materials or workmanship for
the same one year period. AII warranted
factory assembled units returned to PTCo
postpaid u'ill be repaired and retumed
without charge.

CONDITIONS ond EXCIUSIONS
This warrantl is made in lieu of all

other \r'arranties expressed or implied
and is limited in an1 case to the repair or
replacement of the module inr olved.

The uarran(r'herein exlends onl) to
the original purchaser-user and is not
assignable or transferrable.

Processor Tech nologl, Corporat ion
is under no obligation to extend this
\r'arrantl to anr product for *'hich
a lv\hrrantl'Re{.ristration Card has not
been completed and mailed lo Prcx:essor
Technologr Corporation u'ithin fifteen
{l5t dars after date of deliren.

IEHffi*

lEPTI-52

6200 Hollis Street
Emeryr'ille. CA 94iCIti

415/652-8080
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"I designed the Sol!"
These u'ords are made to be spoken

from a pinnacle of technical authority,
preferably by a gimlet-eyed Herr
Doktor u'ho pursues exact solutions !o
rhe nineteenth decimal place and who
reigns over a limitless sea of subordi-
nates slaving a\{'ay over rows of
drafting boards.

Or they could come from a furry
litrle gopherlike creature rr'ith a piece
of string for a belt who sleeps all day
and occasionalll' surfaces to deposit a

feu' dog-eared pages of scrawled dia-
grams u'ith his custodians.

Since I fit neither of these descrip-
tions, I hesitate to make that claim
(except as par[ of a put-down), for it
is only partly true. Besides, as I look
over the reasons for making certain
design decisions along the way, I am
struck by the fact that most of those
reasons had little to do r*'ith the ulti-
mate advantages of the decisions.

The Sol, thcrefore, got designed-
partly by me, partly by Bob Marsh,
and 'partly by chance and circum'
stance. Ir{y description of that process
is intended to instill confidence in
those who feel that thcre are great se-

crets involved in rhe design of producrs
and that mastery of most of the uni-
vcrse is a prerequisite to successful de-
sign. It is also inrended as a warning to

those who think that the design process
is deterministic and uncomplicated.

\{'HAT IS THIS THING CALLED
soL?

For the benefit of future historians,
I shall state that the Sol is a single-
board computer built around the 8080
microprocessor and the S-100 bus
structure. It incorporates an integral
video alphanumeric display circuit,
serial and parallel interfaces, and
random-access and read-only memory
on the board along with an audio cas-
sette tape interface. A ke1'board plugs
into a connector on the board, and a

video signal comes off through a coax-
ial cable. Regulated DC power is
supplied to the board through another
push-on connector, and that's all that
is needed to make it compute.

Sol's main feature is a 100-pin edge
connector that provides all the signals
of the 5-100 bus to any number of
mernory, I/O, or other peripheral
cards available from different sources.
An important secondary feature is the
"personality module," a tiny (3-by-
I tl-inch) printed circuit card on
which sits rhe ROM. The personality
module plugs into a small edge con'
nector on the Sol board. By this means
the personality of the Sol can easily be

Lily Hou

changed r+'ithout technical skill. Also,
all the serial, parallel , and audio con-
nectors are mounted along one edge of
the card, requiring no extcrnal harness
or connector assembly.

The Sol-10 and the Sol-20 both put
this card, along u'ith a polr'er supply,
into a rnetal chassis rsith u'alnut sides
and a typeu'riter-st1'le kc1'board. The
Sol-20 has a fir'e-slot "daughter board"
that plugs into the 100 pin edge con-
nector and itself provides fir'e more
similar connectors, so that cards of the
S-100 type can be plugged in uithin
the cabinet. It has additional power
supply capacity to feed these extra
cards.

BE}ORE THE tsEGINNING

In 1974 I rvas helping to run a

public-access "computerized bulletin
board" system (called Community
Ir{emory), u'hich \+'as esscr.rtially a

Iabor of Iove for me and several other
people. It had trvo terminals in public
rr'here people could come in off the
street and enter inforrnation items as

r,r'ell as search for them. Since the
terminals r^'ere unatlended, hardx are
reliability r^as an obvious problem, es-

pecially u'hen we postulated much
larger systcms.

Ir{y way out o[ this future problcm

60 lult'1977 ROM
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was to design an all-purpose "convivial
-vbernetic device" as a terminal,/con-

ntrator/processor - in such a way
that amateurs would be encouraged to
get their hands on it. In theory, each
place where one of these "Tom Swift
Terminals" was installed would devel-
op a computer club. Then, when a
terminal broke down, relief would be a
local matter, and people would not
have to place their trust in a remore
maintenance structure.

It was by placing a notice about this
conceptual design on the system and
inviting respondents to form a discus-
sion group that I met Bob lllarsh for
the second time. (The first had been
during our college days when we lived
in the same co-op residence hall at
Berkeley. We did not share many
interests then.)

Nort', however, Bob had raised
himself to the state of an unemployed
electronics engineer (self-taught) who
had nearly won an encounler with a
glorified version of Don Lancaster's
TV Typervrirer thar he had built, im-
proved, and fixed from scratch. After
a u'hile Bob suggested that I go in with
him on the rental of a workshop. I
.greed, and vve signed a three-year

leasc on a garage in industrial Berke-
I.y, commencing fronr January of
1975. I moved m1'rr'orkshop out of my
Iiving room, and Bob took up resi.
dence in thc upstairs office, trying to
find a product to manufacture. A plan
to produce a limited-edition digital
clock r,r'ith a fancy u'ood case never
materialized, which was a disappoint-
ment both for Bob and for Ste,,e, a
friend of his u'ho did *'oodrvorking (we
shall hear more of this later) . Bob
spent much time investigating the pos-
sibilities for a logic analyzer similar to
others then available, doing much
design before he gave it up as

impractical.
In Ivlarch 1975 I took Bob to the

second meeting of thc Homebren'
Computer Club, where about twenty-
fire people stood around the first
Altair 8800 to reach the area and
watched it blink its front panel lights.
That was all it could do, since it had
no I/O circuitry and only 256 bytes of
memory. There was a lot of empty
space inside that cabinct.

Processor Technologl' was foundcd
as a partnership in April of that year
(I was no( one of the partners) and
began desig-ning ROI\1, RAill,and I/O
cards for the Altair. Incorporation

lEPT1 54

followed in July, and I began to ger
bits and pieces of work-redrawing
schematics, writing preliminary man-
uals, and othcr minor chores.

In July Bob finally got ro me. He
had a proposition: he would pay me ro
design the video display secrion of rhe
Tom Swift Terminal . In October the
VDI\I-l video display module firsr sarv
Revision A. The Tonr Swilt Terminal
never did get designed exacrly as I
dreamed it. But, as the hordes o[ am-
ateur computer enrhusiasts swarmed
out o[ the woodwork, its purpose was
being fulfilled.

THE SOL SOLUTION

I like to say thar, in the process
Ieading to the birth of the Sol , Leslie
Solomon, technical editor of Popular
Electronics magazine, performed the
act equivalenr to thar of rhe male. I
still don't know who solicited whom,
but Les agreed to carry a construction
articlc on "an intelligent terminal" on
the cover if a working model could be
supplied in thirty da1s. This proposal
was made in the middlc of November
I975. I $'as summoned to Bob's office.

Bob tactfully asked me if I thoughr
such a project was impossible. I reluc-
tantly admitred that I did not but
stronglv suggested that an unintelli-
gent terminal be desigrrcrl , nrainly be-
cause I wanted badl1. to excrcise thc
fearurcs designed into thc VD\l.l for
such an evenrualitl,. Besidcs, I had
alrcadl' turned dow.n an o[[er from
Bob to desigrr arr 80E0 CPU board for
Processor Tech nolog1..

Altcrnate designs wcrc roughed out
and prices compared. Both were for
terminals using the basic circuitry of
the VDI\I-1. His had an 8030 rhrorl.n
in, mine had decoders and counrers.
IVIine was chcaper, bur only by about'
ten dollars. Gradually I came to realize
that iI the incvitable \.rcre to happen, it
would be better to be on the inside
than on the outside . Afrer a da1' or two
of discussions, I agrecd to conrract to
do the design. I pulled out o[ a volun-
teer projecr on rhe grounds rtrat "thc
roof was about to fall in again." And
somerr'here in the midsr of all this I
looked up at Bob and said: "Let's ad-
vertise it as having 'the wisdonr of
Solomon."' From thc commcnt calne
the nanre Sol, which is nrcant to be

written in biblical"movic'poster letters
chiseled out of stone. Les will nevcr
live it do*'n.

a

Single Board Computer: Elec-
tronic detices are built nou'a-
days on "printed circuit cards"
oJ fiberglass uith patterns of
copper foil inst ead of wires. In
the old days, ten years ago,
computers had hundreds of
these boards, each containtlng
a tiny portton of their elec-

' tronics. Nou' things hat'e
shrunh so much that an entirc
comPuter can _fit on one
prtlnted circuit board.

Microprocessor'. the "thinhing"
section of a computer is called
,the central processing untlt
(CPL) or just the processor.
If i.t's so small that you necd a
microscope to exantirte it, it's
called a microprocessor.

5-100 bus stmcture: a bus is a
wirc connected to rnan)
places. UsuallT it's used to
carry electricity for poatr,
but, in a computt:r, aerl fast,
lou,-pou'er electrical impulsts
are sent betu,een sections on
buses. Since there are a lot of
thesc signals happtnt'ng at
once, comPuter buses hat,e a

lot otu'irc's in them. Thc S 100
is a 100-uire bus u.sed by manl
persotrcl contputers Beca:.'e
they all hat'e the sam€ pattcrn
of four interconnections, the
plug-in board front onc uill
u'orh (usualll) u,hcn phtgttd
into anothtr S-100 ntachint'
The S nteans standard

Integral video alphanumeric
displav circuit'. electro::ic ctr-
cuitr; u,hich products a signal
that can be conncctt,d to a TI'
tet and that causes th( sc! to
display lctters anr{ numbcrs ort
the screen. It is intt:gral be-
cause it ri built tnto tht
computtr.

RO\l lulr l9;7 6'l
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Serial and parallel interfaces:
An interface is the didding
line betu'een two electronic
devices. A uire or cable usual'
ly goes across dn interface
c a nying ele c I ric a lly' co d e d in'
formation. If the cable carries
seueral differenl signals at
once, it's a Parallel interface.
If the informalion moues in a
sequence through a single wire
the inlerfuce * serial.

Random'access ltlemolY i mem-
ory lihe a set of Pigeon'holes,
into any of uhich the com'
puter can Put new infotya;
lion o, trom any of which it
cun read old infarnation. The
computer can choose onY

plgeon-hole (or address) at
any time.

Read Only l\llemorY: memory
tihe a telePhone directorY
uhich can on\ be read bY the
conputer and not u:ritlen in.
It's used to hold t'nstructiotts

Io, the comPuter (the
program).

Push-on Connector: a set of
metal posts u'ired or soldered
to eleclrical circuitry. A set oJ

spring cliPs held in a Plastic
6loch can be Pushed doum
onto these Posts in otder to
mahe an eleclrical connection
to a cable.

Edce Connector: a sochet built
ts , lo,rg th:lt slot in a Plastic
bloch. A nurnber of sPring
fittpcrs are hcld in the bloch'
"Ifi brinttd circuit'board edge

i p"shrd into the slot the

sPring fingcrs u'ill "tttiPe"

igairrst both sides of ,h!
bTard and mahe contact u'ith
the coPPer foil Patterns'

l/O: InPut/OutPut. The elec'
trical Zhannek lhrough u'hich
the comPuler moves informa-
tion to ind from the outside

world.
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"who, me?" Leslie solomon, Technical Editor o-/ Popular Electronics, /oo,ts

startled as the first Sol speahs its words of wisdom'

'J,'- r:- i;l

fn the process leading to the birth of
the Sol, Leslie Solomon Performed the
act of the male. I still don't know who
solicited whom.

i
{
t
i
I

I
i
I

Bob had already develoPed an

architecture for the device. It involved

taking the on'card memor) and l/O
devices, disconnecting the S-100 "DI"
data input bus, and creating a

separate lou'-drive "internal bus" that
would get data to the CPU through a

four-r,r'ay data selector or multiplexer.
One input of this rrould be the regular
S 100 bI bus, another the internal
bus, and the other tu'o u'ould be used

for ke;'board and parallcl data inputs'
The reasoning behind this *'as to

minimize the need for high'power tri-
state drivers on the card and to allow
the low-pon'er tristate outPut features

of the RAMs, ROMs, and UARTs to
serve thcir inrendcd functions.

I should explain here that designing
for Bob Marsh can be someu'hat of a

trial. At least at that time, when he

had little else with r,r'hich to concern

himself, he was continualll' turning up
*'ith new fcatures and economies that
he suddenly wanted incorporated in
the design. He would exPlain 

-the
problem or opPortunitY and then

preface his technical solution u'ith an

inevitable "All's ya got to do is. . . ."
This would be forgivable if he wcre not
so often right and possessed o[ a lruly
useful and valuable idea. \{'ere the

designer a prima donna, the relation'
ship would-terminate after the second

such incident, with the designer
fuming about "professionalism" and
"interference." Of course, since my
workshop was in the sarnc room as his,

I coutd not have Sotten lery far if I
had u'anted to stamP out in a rage'

The situation did, however, call heav'

ily on my sense of futility, absurdity,
and ultimate irrelevance.

A few days after I startrd on Sol'

Bob had another idca' He r'antt-d all

clocks on the card derived from a sin-

gle crystal. The VD1\1'l had bcen

Iri"g a 13.4784-l\fhz crystal, and Bob

had-been doing some division prob'
lems with his calculator' lt seemed to

him that not one but three relerant
clock speecls could be extracted from
this frequency, allowing oPe-ra-ttol

with 2.S'irIhz and 3-Irlhz 8080 chips if

62 lulY 1977 ROM
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desired. I protested, but without
-ounds, and very soon gai'e in and
-'signed a simple clock generator

which allowed (through a variable-
modulo flip-tail ring counter, if you
must know) the kind of clocks Bob
wanted.

bly MITS's) boards did not use rhe
DBIN signal and were thercfore useless
with Sol, unless modified, is still a

source of defensiveness in discussions
of the design. I take the position thar
Bob made me do it, and he takes the
position that history will absolve him.

Bob tactfully asked me if I thought
the project was impossible.

After a decent interval Bob
infornrcd me that he would Iike to in-
crease the crystal frequency to
14.31818, which would be necessary if
color video peripherals were ro operate
*'ith it. Please to redesign all relevant
circuits accordingll'. I fumed and
grumbled but found a way our
eventually. After all, the clock fre-
quency to the 8080 would be of a 488-
nanosecond period, a whole 1.8 per-
cent shy of the spec sheer minimum!
Why worry ?

The biggest upset actually had thc
flimsiest reason. Bob wanted to be able
- extend the S-100 bus of the Sol to an
-ternal cabinet through a flat ribbon-

style cable, which came in 50-
conductor maximum widths. With my
avid agreement, Bob wanted to ensure
that there were plenty of ground
return lines sprinkled through this
cable - a practice that had been
neglected on the Altair and that prob-
abl,v caused many of the noise prob-
Iems associated *'ith it. To do this
would require more than 100 wires.

Bob and I did some figuring while
driring dorr'n to a Homebrerv Club
meeting, and he reached the conclu-
sion that it would be permissible to
take the DI and DO buscs and connect
them in parallcl , making one single
DIO bus. We assumed that every
manufacturer who was anybody was
doing the same as Processor Technol.
ogy, using the DBIN signal from the
8080 as an enabling signal for data to
the DI bus. DBIN could therefore be
used at the Sol as a "direction signal"
for the DIO bus and data could be sent
both ways on one set of wires. Think of
ll the cable you'd savel

As it turned out, those eight extra
traces savcd on the Sol board nearly
made the differcnce between a build-
able board and an impossible one. The
fact that some manufacturers' (nota-

As the design progressed, we real-
ized that we were building a general-
purpose computer rather than just "an
intelligent terminal," but the decision
was made to coft-pedal the fact until
the last possible moment. Once pub-
lished, all the fuss possible was to be
made about its general-purposc na
ture; but until it actually sarv print, it
was to be treated first as a terrninal.

To jump ahead a bit, whcn I finally
delivcrcd the working prototlpe to Les
Solorrron's desk and pointed out its
salient features, his evcbro*s began
n+'itching. Why couldn't he, he wanted
to knon', plug in a ROII board with
BASIC burned in (as hc could do with
a Bitcsaver) and run stand-alone? I
smiled m) blandesr smile and
muttcrcd, "Beats nrr'."

THE BIG PUSH

Originally I had been given to be-
lieve that I would be required b1' the
ternrs o[ the contract only to pror ide a
schcmatic diagram and tt.r help inter-
pret it for the bencfit of the lavout
artist. When it came time to start la\"
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Multiplexer: an electronic cir-
cuit u'hich can choose one of
sevetal inputs dnd rcule lhe
signak al that input to ils
output.

Internal Bus: Eight bus'tyPe
utires uhich are connected to
most of the deu'ces on the Sol

ahich feed inlormatiott to the
processor. The informatt'on
mol,es in eight'bit units
(bytes), one u'ire for each bit.

Tri-State Drivers'. electronic ctr-
cuits used for feeding stignab
to a bus. Thel can either force
the bus uire to a high t'oltage
or a low wltage, or they can
let the bus'Jloat" at u'hatet'er
voltage other driuers decree.

Variable-modulo flip tail ring
counter: an eleclronic worm
continually chasing its tail.
The u'orm's bach is blach and
its bel$ * white. Each time
around, it mahes a half tu'ist.
A line of anls does close'
ordcr drill using the color of
the u'orm as a cadence (cloch
signal) . Since u'orttts tralt'! at
a steady rate, the cadence can

be changcd b7 changing the
length of the u'orm (wriable
modulo).

DI Bus : Eight bus't7pt u'irts
u,hich carr) elcctrical data
signals from S'100 boards
into the processor. Short for
Data Input Bus.

DO Bus: Data Outltut 8us
Same as DI Bus, exctpt that
thc elcctrical sigrtals arr car'
ried out of the processor board
to all of the S-100 boart!s.

DRIN Signal: Data Rus In A
tining signa! u'hich tht' mi'
croprocessor uses to tell an1''

one who cares lhat it cart

accept electrical data (orte

blte only) going in
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ing tape, I discovcred that I was ex'
pectcd to pitch in with a will and help
stick dou'n the many miles of crepe
tape that would bc requircd to pro-
duce thc printed circuit artwork. Time
r*'as of thc essence, as I agrccd, and the
layout artist r,rho had bcen engaged
was somes'hat out of his depth r+'ith a
lIO-package layout to be done at
four'to'one enlargement. Besides, he
apparently didn't believe in making

L EY'L- I 5l

with nccdle-point X-acto knives,
which we constantly had to hand, were
the main hazards of working rhere.

In addition, there was thc chill at
night and the heat that accumulated
during the day. People downstairs
never had the same opinion about a
comfortable temperature as we did.
We soon settled into an insane sched-
ule of fourteen- to scvcnteen-hour
days, scvcn days a week. I kept going

tor lay in the other g-uy's area of con-
cern. He had to cross ovcr about
seventy-five traces in ordcr to flip the
connector, and he did not succeed.
Some traces wcrc brought out to dcad-
end pads with no hole through them,
leaving some of the pins to be con-
nected by tack-soldered jumper wires
later during assembly.

I should point out that this printed
circuit board was the prototype; no
wire-wrap or other version had been
made. Only two boards were ultimate-
ly produced (by a specialty shop run
by a work addict) , and one of thcm sits

on my r*'indow ledge at home to re-
mind me of how rough things can be-
come. Besides, I like to point oul my
half of the layout and how obviously
superior was my technique compared
with the other half.

The other board I loaded with
parts, tack-soldcred with alrnost a

hundred jumper wires out of sight on
the rear side where traces were incom'
plete due to the hasty layout, checked
out, and presented to the sofnlare
people to see what they could do. I
have no recollection whcther that u'as

before or after Christmas of that lear;
I think it *'as before.

IN THE BAG

Bob had laid out the basic outlines
of the cabinet and had parched to-
gether a power supply and a sample
keyboard. One of his design criteria
from the absolute beginning was that
the cabinet have walnut sides of a cer-
tain height or less. Steve had told him
of a great bargain to be had from
center-cut pieces of walnut, rvhich
were ordinarily almost thrown away.
There is some cause to believe that the
primary reason for the existence of the
Sol was to provide an outlet for this in-
expensive wood. At an) rate, Steve is

now in the u'ilds of Wisconsin running
a mill to make walnut Sol sides.

As the project proceeded, Bob u'as

undecided as to whether a cassette in-
terface or drive would be included in
the production version. As photo-
graphic deadlines approached, he
decided to put a dumml'cassette drive
in the cabinet. This n'as to syrnbolize
the fact that cassette tape u'ould ulti-
mately be available in one \^'ay or
another-how he did not know. The
text of the article, rr'hen it appcared,
mentioned nothing about it, and the
mysterious tape deck has proved to be

changed
g moment
his mind

came when
for the last

prclirninary' pencil sketches ro rest
possible routings.

Stcve the rloodworker had built a
large Iighr table to Bob's spccifica-
tions, and this was set up in the only
available space in the now crowded
garage a loft above some offices that
Processor had installed. I personally
made sure that an elcctrical conduit
running at forehead level rlas padded
and rried to get someone to pur up a
fence to prcrent one of us from
stepping backu'ards off the cdge of the
loft. That, the knocking of heads
against rafters, and the sticking or
scratching of various parts of the head

on orange juice, the younger layout
man used Coke. He succumbed at the
very end and I had to finish up alone.
The task took almost three weeks of
standing up looking down into a

fluorescent-lit white background on
which crawled worm tracks of
black tape.

The crorr'ning moment came when
Bob changed his mind for the last time
about r,r'hich side he wanted the 100-
pin connector to emerge from (this
was determined by whether the S-100
boards were to mount above or belorv
the Sol board). La1'out had already
started, and fortunately that connec-
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Bob ltlarsh with the Sol up and running. All's well that ends arcll- though in th*
case il seems to be only the begtnning for Processor Technology.
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Carryirg the Sol shrouded
paper bags, we embarked
big-time world of New York.

in two
for the

the biggest single source of questions
from the readership of that article.

The printed circuit board was ready
forty-five days after the start of the
project. About sixty days from the go-
ahead, the cabinetry, power supply,
and softu'are were coming down the
honre stretch. Bob scheduled a night
flight to New York, to save money, and
informed me that I was coming;
everybody went into a final home-
stretch panic lasting the better part of
t\r'enty-four hours.

We made the helicopter onll' bc-
cause nly watch was fast. Bob forgot to
bring his tickets to the heliport and
broke numerous traffic laws going
back to get them. Carrying the Sol
shroudcd in two paper bags, '*e em-
barked for the big-tinre world ol
Nerv York.

Of course vre gor no sleep on the
plane and arrived an hour too early for
our purposes. We u'ent directly to Les
Solomon's horne and shared breakfast
r*'irh him, disco"'ered that the Sol
wouldn't work (you could sec it trf ing
behind a veil of "snou'") , then took thc
train to Les's officcs on Park .{vcnue,
where we met the boss and ever)one
else. Leaving bchind a trail of excuscs.
we emplaned for Boston, whcre thc
folks fronr B-11c magazint' look us to
dinner and drovc us up to Pctcr'
borough, Nerv Hampshire to sec tht'
sno*-. I conkcd out on this last trip,
after atten.rpting to stay arvake by
gorging mi'self at every availablc op'
portunitl'. I fear that I made a Po()r
impression by so doing. '

Back at the workbcnch a day or so

later, I traced the trouble to a riny
speck of wire obviously loosed from the
shield braid of the coaxial cable as it
was stripped. This crumb had bcen
captured underneath a socket, wherc
it had plainly stayed during all tltc
checkout without causing mischief. In
transit it had shiftcd to the worst
possible position - shorting two ob-
scurc but critical traces togcthtr.
Murphy's Law confi rrnedl

After that it was bundlc up again,
this time nryself alorrc'-but carryirrg
my oscilloscopr and tool kit as wcll as

the Sol. An hour or two of demonstre-
tion in the offices of Popular
Electronics convinced them that Sr-rl

would indeed work. Then it vvas back
home directly, where I passed "Go"
and collected the balance of my
lump payrnent.

DEBU'T

A great deal of work remained to be
done after the prototype Sol was fin-
ished. Bob wasn't through with sug.
gesting new things and better ways - I
suspect he never will be. One nrajor
change in the design bears pointing
out, though.

The personality module, which ou'es
its name to Don Lancastcr, carDe
about as a result of unprcdictable
EPROII supplies. Sonre way had to be
found to plug in three different
EPROIIs without taking up exrra
arca. The first suggestion r*'as for a
"piggrback" card with upright pins
that plugged onto a rorr' o[ sockct con-
nectors on the board. I take credit for
extendirrg this idea to one o[ a minia-
ture printed-circuir plug-in card with
a rorv o[ edgc-conncctor "fingers" that
would matc with a right-anglc PC
connector and bc guided by' rails so it
could be changed fronr outsidc thc
cabirret. This Ieads to [antasies of em-
ployees srvapping in game pcrsonalitl'
modules during lunch tinre and
returning to the business modulcs
when the whistlc blows.

Almost everl'thing except thc circuit
was redesigned beru'een prototvpe and
production, and even the circuit was

the object of much straightcning out of
wrinkles. The printed-circuit board
was totally re-laid out, ancl the Ialout
was digitized for computrrized photo'
plotting. More exprditing, twet)t)''
four-hour day's, and dead runs frorn
plane to plane.

In late August thc Sol, in its pro.
duction forrn, had its debut at the
Atlantic City Personal Computirrg
Show. I undcrstand the cocktail party
was splcndid. Pcrsorrally, I spcnt thr
tinre trying to trace down a bug that I
was latcr told was in softrvare. V

BASIC: A computer program
which allous anyone to use thc
computer and get instantane-
ous feedbach as to whether
they are doing OK or mahing
o mislake.

Bytesaver. An S-i00 plug'in
board uhich can write infor-
mation supplied by the pro-
cessor into special read'only
memor); chips. Once utritten,
the infornntion canno! be

erased by the computer but it
can be read. A trademarh of
Cromemco.

EPROII'. Erasable hogramma'
ble Read-Only Metrtorl. Usetl
on things lihe the Bltesat,er. A
ch;p uhich will hold inJorna-
tion.indeJinite\ after being
utritten, but which will forget
the information il exposed to
ultrauiolet light (the cot'er of
the chip is clear quartz).

Right-angle PC Connector: A
print e d circuit e dge - conne c t o r
uith pins bent 90 degrees so

that once it's soldered dou'n to
its oum board the slot is paral'
lel to the board. iVou, a

pinted circuit card pushed
into the slot utill be parallel to
the "mother board" rathcr
than perptndicular.

RO\l hrlr 1Q77 A<
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The Scl-20
Computer
Terminal
By Fudoll Hirschmann

Rudy Hirschmann has written
a revlew of the Sol computer.
Rudy ts a professor of German at
the University of Southern Cali-
fornia, where he is uslng micro-
computer based systems for type-
setting and for teaching.

The Sol-20 lerminal cornpuler from
Processor Technology certainly makes
a good first impression. It has lhe
general appearance, shape and size

of an electric typewriler with a full
keyboard, attractive blue metal case
and genuine walnul end plates. These
would make it seem more at home
in a modern office somewhere down-
town rather than in my less elegant
compuler shack at home.

But beneath that sleek exterior
lurks a genuine microcomputer that
is capable of doing most everything
that a state-of"the-art microcomputer
ought to do. A fully operational
Sol 20 consisls of five circuit boards,
namely the main circuit board, the
plug-in personality board, the key-
board. the bus exlender board and
the power supply. I will discuss
each of these in turn.

The main circuit board is by far
the largest and mosl complex of lhe
subassemblies for this computer. It
combines the functions o{ several
conventional S-100 plug,in boards,
namely that of an 8080-based CPU
board and a video display generator
for sixleen lines of 64 characlers
each. In addition, il also provides
a very useful combinaljon of functions
thal are normally available only on
se,.,eral additional boards, namely one
serial and one parallel I/O port, a

reliable casselle l/O port that uses
lhe "Kansas City/Byte" standard at

either 30 or 120 characters per
second, a modest anrounl of RAM
ond address decoding as well as a
conneclor for up lo 2K bytes of
ROM. This ROM is actually held
on a small board that plugs into the
main board. A power-on-jump is
also provided to this ROM, and for
lhat reason this board is known as
lhe personality module. More on that
below.

The layout of the main board
seems to be straight{orward, logical
and well execuled. All features of
this board worked as they are sup-
posed to, although three errors in
trace routing had to be correcled.
This problem should be solved in
boards marked Rev. E and beyond.
The physical quallty of this and the
other boards is first rate. AII traces
and plated-through holes conducted
properly, and a solder mask and parls
labeling are provided.

Four sels of DIP swilches are
included on this board to allou, easy
selection of certain options. One
switch allows changing the character-
istics of the video display (which is

virtually identical to Processor Tech-
nology's VDM 1), another selects the
baud rate, while the third changes
lhe w,ord format for the serial I/O
porl. The final DIP switch is a

thoughtful concession to those of us
who have grown accustomed to a
front panel, namely a set of eight
sense switches connecled as input
port 255. While the location ol these
srvitches is a bit aw,kward (lhe cover
has 1o be removed to get at them),
it is nevertheless possible to run
programs that depend upon lhe use
of the fronl panel sense switches of
an Allair or IMSAI system. It should
be noted that the single step and the
memory protect,/unprotect functions
are not provided for. This means
that your memory boards musl always
go lo the unprotect mode when
power is lurned on and then stay
there. An easy modificalion circuit
Ior thrs purpose appeared in SCCS
lnterloce vol. 1. no. 4 (March. 1976),
page 43. that will lake care of any
problems in this regard.

ln order for you lo assess olher
potential hardware/software incom-
patabilities wilh your present system,
let me give you the port and memory
locations implemented on lhe main
board. Port F8 functions as a conlrol
and status port for serial l/O, F9 is

the serial data channel, FA is the
conlrol and slatus porl for parallel,
cassetle and keyboar d I / O, FB is the
cassetle data port, FC is keyboard
data, FD is parallel data, FE is

status and control for the video
display and FF is sense switch input.
So far as memory allocation is con-
cerned, personality ROM is from C000
to CFFF, system RAM is C800 to
CBFF, and video display RAM is

CCOO IO CFFF.
Turning now to the personality

plug-in module, this is available in
several different implementalions. As
a CONSOL module it consists of a

small plug-in board with two 5204
PROMs and space remaining for tw'o
more. ln other w'ords. 1K of firm-
ware is implemented and space for an
equal amount is left empty. As a
SOLOS module, this same board is

sup;rhscl with {our 5204s Presumably
the SOLED will be supplied in the
same form when it becomes available.
Plug in modules using other PROMs,
such as the 2708, are also supposed
to be in the works. That way all of
us Bytesaver owners can implement
our own firmruare.

I had a chance lo u,ork with one
CONSOL and tw'o difierent SOLOS
modules. Each of them has drivers
for all I/O ports and the video dis-
play system as well as some very
uselul file handling firm,.,,,are for the
cassette l/O channel When you
record a section of memory onto
tape, you must specif y a starting
address. a length and a name. you
also have the option of speci{ying
an execulion address All of this
information is autornatically slored as

a header on the tape before the
specified block of memory is stored.
The beauty of this system becomes
apparent u,hen relrie',,ing stu{f from
lape. because, ahhough you could
specify everything nranually. you can
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also simply specify the name men-
tioned above, and the firmware will
then ignore all data on the tape until
it encounters the same name in a

header. It then transfers the block to
the address that is also specified in
the header. This may not be as

convenient as a floppy disk, but it is

a big step upward from systems that
have no firmware support.

The keyboard is custom designed
for the Sol terminal and is made up
of high quality parts throughout. The
keys feel solid and durable, and a
good selection of special-function
keys is included. The keys of the
numeric pad (not included in all
models of the SOL) are nof simply
connected in parallel with the corres-
ponding keys on the main section of
the keyboard. Instead, they are en-
coded separately, and the output
code of the numeric pad has the
eighth bit turned on, even though
this bit is not used in the ASCII
standard. It is easy enough to ignore
this bit for most applications, but in
special situations, that extra bit can
be used to implement special control
functions via the numeric pad. An
application I am presently working
on will have these keys control a set
of cursors in a fairly complicated
text editor.

A little quirk of this keyboard is

that the key used for the backspace
f unction does not generate the
standard ASCII backspace code. This
may not become a problem until
you try to interface existing software
with this system, but even then the
solution will be straightforward. The
time I found this anomaly disturbing
was when I used the Sol as a remote
terminal connected to a large com-
puter over the telephone lines. In
this situation it is necessary to trans-
mit a control-H in order to have the
large computer understand. This,
however, shows up as a displayed
character on the screen instead of an
actual backspace. Moreover, the
character that is used as a backspace
in the terminal is blocked in firm-
ware from being hansmitted. In short,
there is no way of implementing a
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satisfactory backspace in this situation.
ln addition, the firmware allou,s most
(but not all) control characters coming
from the large computer to be dis-
played on the screen. For those who
will use the Sol as a remote terminal,
these may be regarded as annoying
factors; but they can surely be solved
in firmware. Processor Technology,
are you listening?

So far I have been talking about
the basic components that make up
many good terminal computers.
What makes the Sol particularly
noteworthy, however, is the inclusion
of a bus extender board that adopts
the essential conventions of the S-100
bus. That means that virtually all
plug-in modules available for the
IMSAI and Altair 8800 computers
can be used in the Sol, and this
shows the great advantage to the
hobbyist (and manuf acturer) f or
adopting Some sensible standards.
Are the other manufacturers listening?

The bus extender board plugs
vertically into the main circuit board,
it has plug-in positions with card
guides for five horizontally oriented
boards and an additional test position
on top. This boaid has good large
traces for power distribution and is

double sided with plated through
holes. Why all that houble on a simple
board like this? It allows for shielding,
because lifile fingers of grounded con-
ductors are placed between all the
other bus conductors. I couldn't test
them for their actual effect, and one
might question their necessity on such
a small backplane. But this type of
design is also being adopted by
others, and it is certainly indicative
of fine engineering practice and is a
step in the right direction.

I have saved the power supply
for the end, because this is where a

lendency that was evident through-
out the entire machine was evident
most clearly, namely the tenderrcy to
overdesign. This power supply is

gutsy and will never have to be
upgraded unless you somehow double
or triple the size of that bus extender
card.

There are two separate + 8 V

supplies, one supplying power only
to the main mother board, and the
other only to the bus extender board
The first of these is filtered by
18,000 ufd., regulated with discrete
parts and protected by a crowbar
circuit! It is normally called upon to
supply about 1.5 A, but I loaded it
down to twice this value, and every.
thing looked fine even after an hour.
The other + 8 V supply is filtered
by a capacitor of 54,000 ufd., and
according to my measurements it
can safely supply more than 10 A and
still not run very hot. That translates
to over 2 A per bus-extender slot,
and that is certainly adequate The
* and - i6 V lines are hefiy enough
to handle any reasonable load.

All of these components are put
together in an attractive case. The
rnetal is fairly heavy gauge steel
throughout, and everything has a

very solid feel to it. The only thing
I can quibble with is that in order
to get at certain components. many
others must first be removed Some
additional thought on this score, such
as splitting the subassembly that
holds the card guides in tu'o, would
make disassembly easier.

My overall impression is that the
Sol-20 is a well designed machine
and that mar)y potential problems
have been solved before releasing the
product, a practice that should be
more widely observed. As it stands,
this machine still has a few problems
as mentioned above, but they seenr
to be small ones that can either
be solved in firmware or in slight
adjustnrenti in packag!ng

There are a few other machittes
that have characteristics similar to
those of the Sol-20. but none of the
other single-package terntinal com-
puters presently on the market uses

the 8050 and the S 100 bus These
factors alone should make the Sol-20
an attractive machine for many. The
fact that the cost is relati,",,:ly. modest
($475 for the main circuit board
only in kit form,.$995 for thr, u'hole
machinc as a kit and $1.195 assemblcJ
with the CONSOL module) should
serve to add to its popul.rritr-
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SOL SYSTEM SUGGESTED RETAIL PRICE LIST (Seprember 1,1sttl

l. Sol Syrtrma Ordcr No. Price

Complete systems are available f rom Processor Technology to fulf ill the
application requirements oullined on the Sol Solution Chart in our catalog
These systems include all necessary connecting cables and manuals.

A. Sol System I includes Sol-20/8 with 8192-byte memory and SOLOS
module, PT€72 monitor, RQ-413A cassette recorder, and BASIC 5 tape

ArscmblcdlTcslcd 4001 0o-01
xlr 400100-02

321 29
31 649

B. Sol System ll includes Sol-20/16 with 16,384-byte memory and SOLOS
module, PIA72 monitor, RO-413A cassette recorder, anct BASIC 5 tape

Asscmblcd/Tcrtcd
xlr '100200-0rtt00200-02

32283
31 883

C. Sol System lll includes Sol 20/16 with 32,768-byte memory and SOLOS
module, Helios ll Disk System witfr DISK BASIC, and PT-872 monitor

AsscmblcdlTcstcd
Kir

400300-01
400300{2

35450
347s0

D. Sol-20/8 Terminal Computer with SKRA 8192-byte Memory Module and
SOLOS Personal ity Module

AsscmblcdfTcstcd
Kir

400400-01
tt00400{2

31 850
31 3s0

E. Sol-20/'16 Terminal Computer with 16 KRA 16,384-byte Memory Module
and SOLOS Personality module

AsscmbledlTested
Kir

400500-01
400500-02

tl 975
31 550

ll. Sol Componants
A. Sol-PC Single Board Terminal Computer with SOLOS Personality

Module
Assemblcd/Tcstcd

Klr
! 01036-01
I 01 036-02

1745
3575

B. UGKPC-20 Sol cabinet, E5 key keyboard, fan, power supply and
backplane expansion. Upgrades Sol-PC to Sol-20 Kit't0103s 3675

C. Sol-KBD 8$key solid state Keyboard as used in Sol-20 series units AssemblcdlTcsted 104000 3230

D. PM 2708 Personality Module for use with 2708 EPROMS ldoes
not include EPROMS)

Ass.mblcdrT.stcd
Ktr

107000-01
r 07000-03

340
$30

E. SOLOS Personality Module AsscmblcdlTcslcd
Klr

I 07000-02
't 07000-04

390
375

F. 220-Volt Transformer for all Sol.20 series units.
Nole: All Sol-20 series units and Sol Systems are available lor
220Yol,1,50 Hz operation. Contact factory for pricing and delivery
intormation.

Kit 105034 ts0

!ll. Mess Storage Systoms
Helios ll, Model2 Disk System.lncludes dual PerSci 270tloppy
clisk drive, cabinet, fan, S-'100 bus compatible controller, power
supply, system diskette with complete PTDOS software

Asscmblcd/T.slrd
xlr

300000-01
300000-02

lV. Subsystem B lor all 9100 Bus Mainlrrmes othcr thrn Sol

A. Subsystem B70. lncludes 4KRA memory, VDM-I Video Display
Module, 3P + S Parallel, Series l/O Module, CUTS Computer Users
Tape System cassette interface and GPM General Purpose AsscmblcdlTctlcd

xit
406000-01
t|06000-02

$829
s594Memory Module

B. Subsystem 8110. lncludes EKRA memory, VDM-1 Video Display
Module, 3P + S Parallel, Series l/O Module, CUTS Computer Users
Tape System cassette interface and GPM General Purpose Memory
Module

Asscmblcd/Tcstcd
xit

tt06100-01
t106100-02

998
730

$
$

C. Subsystem B190. lncludes 16KRA memory, VDM-1 Video Display
Module,3-P + S Parallel, Series l/O Module, CUTS Computer Users
Tape System cassette interface and GPM General Purpose Memory
Module

AsscmblcdlTcstcd
xlr

406200-01
t[06200-02

3r09s
3895

processorTechnology Corporation 7100 Johnson !ndustrial Drive, Pleasanton, CA 94566
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V. 91 00 Bus Compallble Modulcs Ordcr No. Price

Memory
A. GPM General Purpose Memory Module with 1024-byte ReadM/rite

memory and 2048-byte CUTER program on ROM
ArcmblcdlTortcd

xtr
210000{1
2i000G'02

31 69
31 29

B. GPM-Sol. Same as GPM without ReadAlVrite or ROM memory. These
memories are included with the Sol.

AsrcmblcdlTrstcd 210000{3
Klr 21000G04

3119
389

C. ALS-B ROM Resident Assembly Language Operating System with
lnterpretive Simulator (SlM-1) and Text Editor OXT-2). For use with
GPM or GPM.Sol. lf purchased together, price includes assembly and AsecmblcdfTcrtcd

or Kittestin LS-8, SIM-1 and TXT-2 rams are
D. 2 KRO Erasable Programmable Read Only Memory

Module

righted.) 90001 4 31 S0

ArscmblrdlTcstcd
Klr

204000{1
204000.02

389
36s

E. 4KRA 4096-byte Static ReadMrite Memory
Module

AsscmblcdfTcsted
xlr

20r 000-01
20100G,02

31 50
t1 2s

F. SKRA 8192-word Stalic ReadMrite Memory
Module

Assemblcd/Tcsted
Klr

202000-01
202000-02

32s
322

0
5

G. 16KRA 16,384-word Dynamic BeadMrite Memory Module
Semlkit-assembled & i

AssembladlTested 203000-01
203000-03

3399
3369but not tssted

lnterlace Modules

H. 3P+ S ParallelSerial l/O
Module

AssemblcdlTcsled
Ktr

209000-01
209000{2

31 99
31 49

l. CUTS Compuler Users Tape System cassette interlace
(includes CUTER tape)

AsscmbledlTcsted
Kir

207000-01
207000-02

31 40
3110

J. VDM.1 Video Display
Module

AsscmblsdlTcsted 20800G'01
Kir 208000-02

329s
31 99

K. WWB Wirewrap Prototyping Module xlr 211000-02 340

L. EXB Extender Board Kir 212000-02 335

Vl. Peripherals
A. PT-872 TV-Video Monitor by Panasonic 722016 31 99

B. RQ-413A Cassette Recorder by Panasonic 722019 38s

Vll. Soltware (including manual)
Hinimum Memory

Required
CUTS

cassette
A. BASICi5 10K 727000 314.50

B. 8K BASIC 12K 727017 129.00'
C. New 8080 FOCAL 8K 727024 314.50'
D. TREK 80 Video Game 8K 727009 314.50

E. GAMEPAC-1 Video Games 4K 727006 314.50

F. MATHPACK Video calculator 4K 727020 $14.50

G. ASSEMBLERS: Software #1 Resident Assembler Pack e

H. ALS-8 Resident Assembter, Simulator and Text Editor
8K 727022 314.s0

12K 7270'.t2 33s.00
l. Sof tware Technology Music System cassette 8K 727015 324.s0

Attention
All listed software products require CUTEH or SOLOS programs.

All Processor Technology and Software Technology soltware is dislributed on an individual sale basis f or personal use
No license to copy, duplicate or sell is granted with this sale. Each software package has been copyrighted by
Processor Technology or Software Technology and all rights therein are reserved.

Prices and specif ications are subject to change without notice.
'Available soon at your dealer.

ProcessorTechnology Corporation 7100 Johnson lndustrial Drive, Pleasanton, CA 94566
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Ch6ice.
Sol-20 Terminal Computers are

complete. You don't spend an
extra penny for necessarf interfaces.
Sol computer systems stan at 51350
in kit form.

We've done the software job. Only
Processor Technology offers a fully
implemented disk operating svstem for
small computers:PTDOS. Our high
level languages include Extended
BASIC. FORTRAN: FOCAL. PILOT'
and Assembler.

You can expand the Sol to handle
business. engineering and research
problems. Today's Solcan handle 65.536
b1'tes of memory and operate with
a three megabye on-line disk memorl'.
5-100 bus compatibilitl'means you can
use a big group of standard peripherals.

Sol systems are consen'atively rated.
They' won't quit on you. With over 5.000
in the field. we knou the track record
for reliable performance is outstanding.

We back Sol with the best docu-
mentation in the industry plus a facton'
suppon team to gire you caring
counsel b1' phone or letler. What s more.
on site maintenance and sen'ice folks
are located in over 50 cities throughout
the U.S. and Canada.

So when you are shopping for a small
computer. see your Sol dealer last.
Then you can take your Sol with youl

For more information, please address
Processor Technologl' Corporation.
Box G,7100 Johnson Industrial Drive.
Pleasanton. CA %566. (415 ) 829-2600.

'available soon

PTOCeSSOfJ=, llt:rcrl -, : t'
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When vou want big s1'stem performance
frtrm r our small computer. turn trr Processor Technology's
Helios II Disk N1emon'Svstem. Helios II brincs
rtrur snrall computer dp to a level fulh'compa-rable and
frequentlr superior to manv mini-computer svstems.
Perhaps best of all. 1c'ru can reach this point for thousands
ol dollars less than the n'pical mini-computer installation.

Ttdav. SolSvstems usins Helios II and PTDOS
PrtxessoiTechnirlogr Disk dperating Svstemlare on line

doing a rarietl of business. industrial. engineering.
educational and scientific jobs.

A school svstem has replaced their time share
terminals u'ith our stand alone computer. A pharmacv
s\slem. speciallr configured for the Sol'Helios II
conrbination. handles the complex and previoush'error
pr()ne task of prescription prrx'essinu. Business firms
use this powerful svstem for inventorl'control. inroicing
and pavroll. A small college stores the student-faculty
directon. course requests. accounts receivable and student
schedules on their s)'stem.

In the \\'est. an advertising agenc) is using the
svslem for media anall'sis while'an astronomer plans to use
the svstem to program astronomical obsen'ations.

A unirersitl'reports the Sol Svstem with Helios
II provides supericrr performance for computer assisted
and computer manaqed instruction.

Other applications are continuouslv under
development by Sol Helios II users even'where.

Powerful softwore.
PTDOS 1.4 is a proven disk operating system with

total file, device and memory management. Since the
pro(otype wa:; developed in 1975. PTDOS has undergone
continuous expansion and refinement.

PTDOSincreoses the oll-importonl throughput
of your compuler

With the command interpreter as a conrenient
interface to the system, the user can t)'pe short commands
which perform complex tasks. The powerful DO

command prol'ides a facility'for editing and executing
command procedure f iles.

Orer -10 commands span from simple file
management primitives to ccrmplex editors. assemhler
and other data management utilities.

PTDOS 1.4 Syslem Commonds

\1.{JOR SL'BSYSTE]\IS
EDIT Video Displav Text Edittrr
EDT3 Standard Tert Editor
ASS\I 8080 Assembler
DEBUG 8'080 Program Debugging Aid
DO Command Interpreter \lacro Facilitr

DISK MAINTEN,{\iCE
DISKCOPY Disk to Disk Copv
RECOVER Reclaim lost space on disk

INFOR\IATIVE
FILES List Information Ahc'rut Files
FREE'I List Remaining Free Space
SYST List Configuration Informrtion
OPEN'I List Names of Currentlr Open Filcs

FILE \l.d\iIPULATION CO\ItrI.{NDS
COPY Nlore Data Betueen Files
I\,IAGE Save Memon Contents
BLDUTIL Build Urilitr File
EXTRACT N{odif1'c',r List Image Filc'strtre turc
KILL Kill a file
RENAI\{E Change the name of a file
RETYPE Change the t)'pe of a file
REATR Change File Protection Attrihutes

DATA IVIANAGE|VTENT
XREF Assembly Lantuage File Strrt lnd

Cross Reference
DUMP Dump a file in Hex or ASCII
PRINT Print'ASCII ct)ntenls of tert lrle
ntrUU Renumber an Assemhlv Lanlulrc i'rl''
SAVE Create Archire CoPv of Filc's

GET load SAVEd files.ii COpt l'ront 'r [)r'[

O.
:

O

.*-
tft6lll...
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FILE PRI\IITI\ ES _ LOW LEVEL
FILE \I{\IPULATION
CRE.{TE Create a new file
OPE\ Open a file
RE.AD Read a iile into memorv
\\ RITE \\'rite data into a file
CLOSE Close a file
SPACE \lore File Cursor
RA\DO\I \lake a file random.h accessible
SEEK Position the cursor oi an indexed file
E\DF End file ar currenr cursor position

CO\ F I C L' R.{T I ON .AND CONTROL CO\I\I.\NDS
SETI\- Set CI input file
SETOL T Set CI output file
.SET Set various miscellaneous paramerers
EXEC Begin execution at some address
ZIP Set N{emon,
CO\FIGR ChangeSls-temConfiguration
OL T Change Console Output Drive

L,{\C L' AG ES. PROCESSORS A.\iD GA]VIES
B,ASCS Small BASIC Interpreter
FOC AL The FOCAL lansuaqe
TREKE0 A r ideo Srar Trei gime

Ionguoges.
Ser eral high ler el lansuases are ar,ailable. BASIC,'5

rund FOCAL come u,ith the sy,siem. L,ow cost oprions include
Exrended Disk BASIC. Disti PILOT and a FORTRAIIJ
conrpiler extended to support all PTDOS operations.

PTDOS supports device.independent files.
Der ice files turn any peripheral. such as a printer or

tapc drire. inro a "filel'The dei'ice file then performs
ncr'cssan manipulation of the device. for instance. reading
a hlttk of data or rewinding a tape mechanism. In this -
nlt the device can be accessed as a PTDOS file.

Eosy interfoce ot lhe qssembly longuoge level.
Svstem calls provide an easy inteiface io pTOOS

serr ices from anv assembly language program.
FORTR.{N available March l97ti. PILOT arailable mid-1978.

Memory management prorides complete svstem
management of static or dvnamic buffers. Fullr prrrtected
system memory area helps prevent inadlertent
destruction of the svstem or managed data. For added
flexibility, the user 6an manage his-oun file buffers
as well as instruct the system to protect a specified bltrck
of memory.

The system utility call prorides a pou'erful
path to virtual memory with simple. fast prorrram and
data overlavs.

Hardware interrupt speeds svs(em opeftlti()n i.tnd
allows fast response to device requests [()r ser\ icc.

Check lhese unique feolures.
Random indexed files offer direct. rapid positioninr:

to any byte or block in a file. anvu,here on the diskrst.
BOOTLOAD. a small bootstrap protram. loads

PTDOS in one simple command. BOOTLOAD. included
with the system on a CUTS cassette. is also arailable
as an optional Sol personalitv module.

A start-up file lets )'ou run an) sequence ()f
commands automatically on a hootstrapped srstem.

Each individual diskette ma\ be named and dated
for easy identification.

A disk passu'ord with svstem lrrck secures \'(rur dilta.
As requirements change. the user can reconl'i!ure

the system.

Two drives...o must for ony disk system.
The Helios ll dual drive disk s1'stem uses inerpensir e.

widely available floppy disks for h[h speed data 
'

storage and retrieval. Two drives means \ ou can har e trvrr
floppy disks on line at all times. The Disk Operating
System (PTDOS) resides on part of one diskette - the
System Disk. A second diskette pror ides additional
Ger space and also allows fast and easr prrxluction of
backup copies to protect critical data.

Helios II uses a unique recording technique knou'n
as "firm" sectoring. Under optimum condititins each
diskette can store 3&1.000 bytes of information. That's
over 3/4 million byes on line with each Helios dual
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drire. Firm sectorins also allou's faster data access and
variahle blrrck sizes.

L'p to four dual drives (ti diskettest can be accessed
br the s\stem st'r thal orer 3.000.00() hrtes of data are
on line.

Fosl occess.
Helios II is fast. u'ith a trpical acces\ tinre of

3.1 thtrusandths of a second. Large bkrcl 5i7g sllrrus
progp3111t and data to be transferred ven quicklr.
A -lK blcrk can be read frc'rnr the disk to RA\l computer
nrenron in the proverbial blink of an ere.

Relioble performonce.
Helios II uas designed for svstenr reliahilitr using

pro\ en lechn()log\. No comprontises are made nor chances
taken u'ith virur data. Standard sinrlle sided diskettes
store data usinr 77 tracks on each 6-inch diskette. Such
data fc'rrmattin! has been used orer the vears for
consis(ent. reliihle storaqe. Helios II usls direct menlon
access tD}LAlto asvnchronouslr transfer data ttt and
fronr n:enron. Data-transfers are made at an effec-tile rale
of or er ff)0.000 bvtes per second. Data integritl is
assured u'ith a standard hardu are CRC errtrr test performed
on each lransfer to or fronr the diskette. In addition.
an optional read-after-urite rerifr nrode can he selected
to handle crucial data requirements. Three level.
triple option error handlinr: and trapping allou's up to nine
different wavs to handle errors on even' svstem call.

Helitxil comes complete with dual drive. cahinet.
controller. PTDOS Svstem Disk. pouer supplr. case.
all necessan'cables. ahd full svslems dtrcunieniation. A t2K
program thlt tests and reporis on e\en aspect ()n \'()ur
disk svstenr is included.

PTDOS Users Group.
HELIUI\', is an independent organization of

HELIOS users. It puhlishes a neu'slelter u'ith useful hints.
svstems support and updated PTDOS information.
To join. u'rite to HELIUN{. c 'o lan Keltlehorough. P.O.
Box 9269. College Station. TX 77t110.

HELIOS II SPECIFICATIONS
Electrical Power Reguirements
'1 17 Volls 60 Hz AC
Controlier' 7 25 VDC mrn

8 VDC ar r60C .ra ryp,ca'
Fo.nratte:' 7 2: VDC nrin

8 VDC at 600 ma lyt,ca
PerSc l'"4odet 270 Drrve

+ 5VDC I7ampsnomina'
- 5 VfC 0 15 a'nps ^c^rria
t21 V)C 1 0 amp nomina - see" ^!

0 2 amp nomina - noi see(:nc

Operator Controls and lndicators
Lockrno power swr'lch wrtn key
lviolor,zed d,s;: elect swllches - one {cr each c' .i
LED rnC cators Unr't ReaJu' \\/r'ite See- Po,"'e'

Physical Dimensions
Herghl 9 5 rn
Wrdih 14 rn

Deptn 2', r,
V/e gr1 53 ics
$hrpping wergni 70 ios

Temperature Beguirements
Operatronal 50 to 1O0oF

Non-operal onal -20 to l 20cF

Head Posilioning
Servo-conlrolled vorce cori - 77 lracks

Head Positioning Times
Track to Irack rnciudrng setilinc trme - 1C mse: nr:\ '-!.'r'
Track 0 to lrack 76 rnciudrng settling - 1Ci- .'s.: ^-ar ^--n^

Miscellaneous
Coohng - {orced arr wrlh lrller
Drrect Coupled DC Sprndle N4olor - 360 RF'i'l
HeaC Engage Trme * less than 40 mrlrrse:ords
Read'lvrrle Dala Transter Rale - 253 (iloD:s pe- s?lc'c
Recordrnc Capacrty - Un,ormalled 3 1 mega: l: i'e'C s'..:ir

AclLrai dala slorage capacrly 36i 00ri Siies ce'
drsketle imaxrmum'

3i 5r:^-

:^C
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ProcessorTechnology
Processor Technologv Corporat ion

7100 Johnson Industrial Drive
Pleasanton. CA 9.1566

(415) ti29-2600

See it of your Processor Technology deoler

.^^.--' _ ,3-^ ::r __"
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effecfive, economicol
computer povver

If 1'ou ever wished to gain the force of a powerful
qeneral purpose computer operating with the simplicitv
and ease of ordinan office equipment. you can.

Nos' a scant 1'ear after the earll' 1977 introduction of the
Sol" computer svstem. over 7.000 Sol's are on the iob.

Their tasks are varied. Users all over the world are
anall'zing the stock marker. trackin-q prescriptions.
keeping the books. doing chemical. mathematical and
ph1 sical research. controlling industrial processes.
handling the pavroll and profit and loss staremenrs.
correlating market research. anah'zing product
design and countless other tasks.

In a u'ord. thev are a working tool never before available
to the average person or small business. Thel' are
savins time and earning money for lots of people like
vourself. And thev are doing all these things for a
remarkablv lou' investment !

Sol svstems don't go out of date either. Thev u'ere
desiened from the -ground up to build on as newer
memories. more po\r'erful Ianeuages and more adr anced
peripheral equipment come alons. As vour needs for
more computer force qro\r'. no matter u'hat Sol svstem
!ou start u'ith. r,ou'll o\\'n a set-up bevond the
dictates of the calendar. You'll knou u'hv vou bought
the best.

Processor Technolo_ev customers often tell us
their original intent $'as to use a Sol small computer
s\stem at home or as a hobbl'. Sooner than vc'ru
might believe. thel'were usin-9 the Sol svsrem in their
business. profession or education.

Processc'rr Technologv Ccrrporation

So by simply adding a disk memory system. the
Helios II. a printer or other peripheral. perhaps putting
one of several easy to learn languages to work. our
users were solving routine. sometimes very complex.
problems with amazing ease and speed. And soh'in_e
them profitably.

Compore Sol to ony other smoll compuler
As the first totally' integrated system in the small

computer field. Sol has had imitators. None has
matched Sol's high quality'engineering and all around
flexibility'. No wonder it's the number one choice.

Notice the ke1'board. Letters are positioned for
standard touch tlping. The key,tops are cont()ured for
comfort. When depressed. thev respond u'ith a
resilient. spring-v- touch. You can use the computer for
hours uithout tiring. For extensive text editing, word
processing. order entn'. and similar continuous ke1'board
tasks. the Sol kevboard qualitv is unmatched.

Inside. the kelboard circuitrf is non-contacting
(capacitive). There are no contacts to ruear out.

A sturdl'metal cabinet protects Sol. A 200 pc-rund

persc)n can stand on the top of it u'ithout damage. The
rvood sides are solid. hand-finished walnut.

Inside Sol. Processor Technology has taken some
special pains. Engineers call the main motherboard
"beautiful"- conservatirell' designed and rugeed. \rr
corners were cut.

Processor Technologl paid particular attention
to the video circuitn. Notice that the cursor block on the
video screen (the spot that shows vou u'here vou are
u'hen enterinq textl surrounds the character completelr
leaving it still legible. All the characters on the
screen are crisp and legible. Thel'don't wobble or suim
as vou look at them. As 1'ou scroll the text up and
dou'n on the screen. the image moves smocrthlr $ith()ut
strobing t'rr flashing. There's little e1'e fatigue from
long time vieu'ing.

Feu u'ires are strung around on the main board.
Connectors are mounted at the rear to plug in trther
electronic components. just like a hi-fi amplifier. Ncr

modifications are needed to plug in Telety'pe " machines.
cassette recorders. tv monitors. telephone couplers
tmodems). and asctl standard terminals {El{ ,\ current
Ioop). You can hook up a Sol computer s)stem as

easih as a home stereo svstem.

Teletl pe Corp.
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S-lO0 bus comPoribilitY
Sirnificantlr. Solsvstems are compatible with other

\-lr l() hus products. The S'100 bus is a standard connectins
e,,nfi.uuration used b1' more than 100 manufacturers
trl'srlall computer equipment. Many of these prducts can
l,c casil) plugged inside a Sol sy'stem when You need
spe cial hardu'are for voice input. control of electrical
lppiiances elseu'here in the building. analoe to
rli.-iral conversion. or video graphic capabilitl'.

.Antrther important feature unique among micro-
procesSor svslems is Sol's flexibility'. It can su'itch in a
rlttrrltBnt from a stand alone computer to an intelligent
rcrrlinal. Manl people have access to large computers
r irr relephone hookup. You can use the Sol as a

t'r r)1)pul€r to develop vour proqram and reduce the data.
-J'lrun su'itch to terminal mode to use it as a time-
*li,rring terminal u'ith a larue computer.

F-lsr to use. the Sol is ideal for learning. Adults find
lr,,irrs t'rf intellectual challenge and stimulating
irrr,,irement. Kids enjcrr the Sol. Thel'start u'ith games
l.irt .luickl) pick up the elements of pro-tramming.
\,rl's ru!!ed construction is kidproof so vou don't have
I l r\ ttII).

All Sol slstems come u'ith excellent. understandable
tl,,csr.n,r,ion. Schematics and instructions are
rc.ired to learninc. \bu don't have to be an electronic
cnrineer to understand them. Even if vou purchase
l Sol full) assembled and factorl tested. Processor
Tcchnologr's instruction manuals u'ill help keep
\ ()ur Sol up and running. Sol is easier (o sen'ice. You'll
hirre less doun time and lou'er maintenance costs.

Foctory Guoronlee
Srrl slstems are backed br a facton'\4'arrant\'.

Processor Technologl guarantees assembled and tested
pr()ducts for one \ear (parts and lahor). Kit products
hare a three month quarantee on parts. An1'authorized
Processor Technolo,sr dealer can service Sol svstems.
and manr offer maintenance contracts.

Sol's flexible
Change operatinc softqare quicklr and easilr'.

The operating svstenr is preprogrammed on Ro\t (Read

Onlr llemorr t chips located on a small personalitl
nridule inside. \bu can chanse the Sol's "personalitl"
in one minute. The transformation requires no technical
skill at all.

There are no\\'t\\'o personalitY modules. SOLOSgears
the computer for stand alone operation. It automaticall\
readies the computer for vour commands as soon
as the Sol is turned on and conlrols the cassette. kelboard
and video operations. SoLoS has terminal mode
functions to su'itch the computer betu'een stand alone
and terminal operation.

Ba)OTLOADpersonalitr module u'orks u'ith our
Helios II Disk Memon Slstem. We'r'e replaced the
terminal mode functions u'ith a special loading
prosram for the Disk Operatinq Svstem. In other respects
it is identical to SOLOS.

Additional personalitv modules are in development.

5ol smqll compufer
systems with the
odd on power
of $4O,OOOmini's.

The Sol-20/15 Terminol Computer
The Sol-20 16. our basic computer. features the

SOLOS personalitv module. 16.3E-l bvtes of memon and
BASIC '5 cassette plus a complete 300 page manual.
It's arailable either fulll assembled and facton tested t-rr

as a kit. A single. lou'pou'er module carries the l6K
d1'namic memon.

BASIC 5 is a small version of the verr rersatile
BASIC lansuage. It is designed for applications requirinr:
primarill mathematical manipulation u'ithout extensir e

processing of text. B.ASIC '5 is the perfect lansuage for 3n
introduction to compuler prograrruning hecause it's
easv to learn and requires onlr a small amounl of nremorl
storaqe. Hundreds of published prograp15 alreadr
u'ritten in gaSlC u'ork u'ith Prtrc-esst r TeL-hn\.rl\)!\'s
B{SIC 5.

'* 1'
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The 300 page Sol manual carries the most complete
set oI instructir-rns. theory of operation. software
information. dra*'ings and operating information offered
bv anr small computer manufacturer. And after vou
get it. $e send vt'ru peritrdic updates. Many'of our users
alsrr file their copies of AccESS. the Sol users journal.
in this handsome sturdr'3 ring binder.

\iru rvill need to add some derice for storage
and retrieral of data and programs. A stanclard cassette
recorder u'ill do this. Plug it directlf into the back
of the Sol. 't'ou uill also need some means of visually
displar ing data - a tr mcxitor. teletl'pe or similar
device. These also plug into the back u'ithout special
adapttrrs or mMifications.

The Sol-20 16 trffers the option of usins equipment
vou huve or selecting peripherals of vour choice.
It s an ercellent k)u coSt startinq svstem.

Here are a feu of the features of the Sol-20, 16.
o ti0t{()A microprocessor. a sriphisticated computer-on-

a-chip and the "hrains'of the Sol.
o l()2-l character video circuitn u'hich displavs 16

lines ,.rf Gl characters on a r ideo monitor or suitabh
adapted tr.

. a custom desiqned. comftrrtable to use 85-ke1'
capacitire {non-contactingl kevboard u'ith cursor kers
and arithmetic kevpad.

. an audir'r cassette interface capable of controlling
t\\o recr)rders (one read. one u'riteI at 1200 bits per
second. Store and retrie'r'e large amounts of data
11p 16\\' cost. standard cassettes.

. parallel and serial standard interfaces u'ith connectors
permit a teletvpe and manv other derices to plug
directlr into the back of a Sol.

. a complete rugged power supplv and quiet cooling fan.

. a handsome case of u'alnut and metal.

. 16.38-l blte drnamic Rr\l module.

. softuare on cassette u'ith g.qslc'5 language and
trr r-r sophisticated computer qames.

. a hack plane capable of accepting fire
expansion modules.

Sol -20 / 32 Terminol Computer
Sol-20,'32 offers all the features of the Sol-20,16

u'ith twice as much memory. A single low pou'er module
carries 32.768 bytes of dynamic random access
memon'. Four slots remain open in the back plane for
hardu,are additions.

Fullyconfigured
Sol Systems.

Presently four ful11, integrated SolSystems u'ith all the
hardu'are. peripheral equipment. documentation
and software are available. Depending on the complexitr
of vour tasks. one will give you the kind of computer
pow'er 1'ou need now and still let you add more later.

All offer the best price /performance value on the
market today. AII integrated svstems come u'ith Processor
Technolog-v- s ne\\' Extended BASIC. This neu' lansuase
is one of the fastest and certainly'the most complete ior
the personal small computer on the market todal'.

Extended BASIC
Extended Cassette BAsIC features string and adr anced

file functions. special screen commands. timed
input. complete matrix. Iogarithmic and triqonometric
functions. exponential numbers. 8 digit precision.
and advanced mathematical functions including log.
natural log. sine. cosine. tangent. arc tangent and
square rot-rt. Using this BASIC. )'ou can do all of the
mathematics needed to solve 5 equations u'ith 5

unknou'ns in a matter of -1 seconds using iust 2 lines
of code.

Extended Cassette B.Aslc handles serial access
files. It has provisions for tape reu'ind. Cursor control
gives lou some graphic abilities.

Extended Disk glslc has all the number crunching
talents of Extended Cassette BAslc plus almost
instant access to data and programs on floppv disks. It has

random as well as sequentialfiles and a unique abilitl
tc-r update sequential data in place. It takes adrantase c-rf

the pouerful Prcxessor lsshnolog)' Disk Operating
S1'stem and Helios II.

In sum. when vou purchase a Sol sy'stem. r'ou get real
computer versatilitl'. \tru can do the general ledger.
the pa1'roll. or engineering and scientific problems. )iru
can displal and print out the results. \bu can edit
text. lbu can use it for computer aided instructic'rn. \iru
hare computer po\\'er. not computer-like p()\\'er.
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SolSystem l'A
Sol S1'stem I-A. offered in assembled form onll'.

includes the Sol-20'16 Terminal Computer u'ith 16.384-
hvre memory and sotos module plus rt-872 r,ideo
n')()niror. RO413A cassette recorder. Extended Cassette
BASIC. cables and the Sol svstem manual.

The PT-872 is a speciallv hoOitiea l1 " Panasonic black
and u'hite T\; set. It is switchable from the video
displai mode to the standard UHF \/HF television mode.
Fulll isolated for safetl'. this unit provides
extremelv crisp and stable displal"s. The cassette recorder
is a standard Panasonic unit.

SolSystem ll-A
Sol Slstem II-A is exactlv the same as Sol Svstem

I-A except for a larger memon'. 32.768 b1'tes teight bit
uordst. The memorv is contained on a single dt'namic
Ra\l mc-dule. usin! onlt' one slot of the back plane. Sold
fullr assembled and tested. it includes the Sol-20 32
Terminal Computer q'ith 32K of memon and SoLoS
personalitl module plus PT-872 r'ideo monitor.
Rq413A cassette rec(rrder. Extended Cassette BASIC
cables and Sol S1'stenr manual.

PTDOS offers total file. device and memon
management. Add to. delete or edit files. List. copr
or combine the files on anv disk. Over 4Ocommands span
from simple file management primitives to complex
editors. assembler and other data managemenl utilities.

SolSystem lll
Here's the system that stands up to the mini's.

It includes the Sol-20 u,ith 49.152 bvtes of memon and
BOOTLOAD personalitl'module. Helios II Model 2
Disk System with Extended Disk BASIC. pT-872 r'ideo
monitor. cables and documentation.

Sol S1'stem III comes assembled. burned-in and
tested. Inclusion of Helios II brings this srstenr up (tr ir
level fullr comparable and frequentl\ superior
to man\ mini-computer svstems. And. rou reach this
operational level for thousands of dollars less than
t1'pical mini-computer installations. A separale l-rrtrchure
on the Helios II and PTDOS is arailahle on requesr.

Newesl member of the Sol fomily, Solsystem lV
Sol S1'stem IV consists of the Sol-20 u'ith -lq.1-\l

blres of memon and gootto.{D perstrnalitr nr,,dulc.
Helios II Model 4 Disk Svstem u'ith Irlo dual .lrirc's.
Extended Disk gaslc. PT-872 r'ideo nrtrnit()r. cillrlcs iln(l
Sol S1'stem manual.

It comes completell assenlhled. lesled rtntl

burned-in. Except ft'rr the larger data st()rit-re cltP.l.'ilr.
1.5 million bvtes. ir is like Sc''l Slstenr III. Ol'r i,rLr:lr
u'ith SO much ntenron ar ailahle the sc()pc 1rf prrrlrlr'ttls llnrl

the amttunt of data thal can he ntanipullttctl lre t'trttlt'
much greater. Suitable ft-rr larser husiners llpp)icrrtitrns'

For serious business,
you need o disk.

Cassettes are a convenient lou'cosl \r'av to store
prosrams and data. but it takes time to u'ind and reu'ind
the tape. For most business uses. the fast retrieval time
of a disk is the war to go. With a Helios II Disk Memorr'
S1'stem you can bring your Sol S1'stem up to a level
fulll comparable and frequentll'superior to man\
mini-computer s),stems. Helios II is fulll' supported b1

the most advanced disk operating syslem in the sniall
computer field. It is a svstem under development since
1975 designed to make full use of the up to 1.5 millitx
b1'tes of memory that are available to the user.



Softwor€. }EPTl

Languages on both cassette and disk include
BAstc.5. Extended srstc. FocAL.' FoRTRAN* and
ptLor: rl-s-8 is an "assembler" for program devel-
r)pment u'hich includes text editing and 8080 simulation.
.t is available either on cassette or on preprogrammed
Ro\t (Read Only Memory') chips which mount on the
Sol General Purpose Nlemorv module. A variety
of games and other special proqrams are
also available.

Using one of these languages. \'ou can program
rour Sol to perform a u'ide varietv of tasks. Thousands
of special programs have alreadv been u'ritten in
these languages. 'ttru u'ill find manl of them in readill
arailable books and periodicals.

Processor Jgshnologv has devoted more effort
to the derelopment of softu'are than anl'other small
cr)mputer manufacturer. W'e are the first small
computer companv to offer a fullv implemented disk
operating svstem: PTDos u'ith over l0 maior
cr'rmmands. sereral languages and numerous utilities.
\eu proerams are in development.

FOCAT
FOCAL is a math langua_ee originallv u'ritten for

the PDP-E mini-computer. l\{an1 thousands of rOCal
programs exist and no\\'can run in Sol. tJ080 FocAL
includes "operator precedence" and all other standard
FoCAL conventions. FoCAL is available on CUTS SOLOS

compatible cassette. It is also included on the PTDoS
rvStrrn disk that comes with Sol S\,stems III and IV.

DEC

75 FORTRAN
FORTRAN is a high level languase $'hich includes

the following functions:
o Explicit run time error comments durins compilation

and at run time
. Eight significant digits of precision
o String manipulation
. Cursor plot function
r Hexadecimal constants
. Direct in-line 8080 assembly language mnemL)nics

accepted b-v- the compiler.
Processor TechnoloE' FORTRAN is identical to

FoRTRAN IV except for the extensions and lack of
Co\t\1oN and Double Precision statements. It is

available on CUTS cassette or disk. The disk versir)n
interfaces u'ell u'ith PTDos.

PITOT
Processor Technologv PILOT. available in mid l9-tt.

is offered on both disk and cassette.
PILOT is a string-oriented interactire lansuase

uell suited to the applications of educators. educati()nal
institutirrns and psvcholcr_gists. It is excellent for
testinrt and computer aided instruction.

Custom tailored for Processor Technt'rkrgi h1 the
creator Dr. John Starku'eather of the Unirersitr
of California. PILoT runs on the Sol using the solos I O
uith direct screen cursor positioning. program
and data files.

And for fun
8080 CHESSI Here's a u'onderful rvat ttr improre

lour chess skills. Operatinc at a healthl lerel5. the b0s()

chess program is the finest ar ailable fc'rr misltrprosg55trr
computers. Under development for less than a rear.
the prosram has alreadl' pror ed its mettle in c(')mpetiti()n
against the trulr biu computers.

Offered in cassette form. and accompanied hr a

complete instruction manual. it gires educatir,n and
delight to both the novice and the expert plarer.

TREK 80. Based on the NBC telerision series
STARTREK this machine language pr()grant uses EK trf
memon for real time uar u'ith the Klingons. \t',
holds barred. thel''re out to eet \ou from each rrf 1(I)
quadrants. \'ou can uarp through hrperspace. fire
phasers. photon torpedos. or erperimental rars. If rou
just can't go on. self-destruct.

G.{\IEPAC l. Shou'off vour Sol srstem uith this line
up of video games.

I\IATH PACK. Processor Technokrgr fltrating \lath
Pack is a self contained five function calculattrr
designed to run on anl svstem usinc the h()S0 ctrde. The
following functions are offered: addition. suhtracli()n.
multiplication. division and square roc-rt.

All Processor Technologv softu'are is distrihuted trn
an individual sale basis for personal use. Nt' license
to cop\'. duplicate or sell is granted uith this sale. Each

softu'are package has been copl'righted.
tavailable soon.
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See yovr 5ol deoler
lor o demonstrofion.

Strl slores are lcrcated convenientlv throughout
rhc [ .S. and Canada. Your Sol dealer has been carefulll
sclccted on the basis of his computer knorvledge

irnri ahilitt'to meet vour needs. Not even store carries
rhc Sol line. The dealers who do are the best in
thc u'orld.

Sol Specif icotions
. Ke)'board: 85 kel upper'lou'er case u'ith separale

numeric kei'pad. Upper-case shifl. shift-lmk. curstrr
control and repeat kevs provided. Svstem reset
performed hr simultaneous de pressic-rn trf contrtrl
kevs. Indicator lights tLEDI for local. upper
case and shift.

. Character set: 96 printable AsClt upper and louer
case characters plus 32 optionalll displatahle
control characlers.

. Cursor: Suitch-selectable blinking. BIock video
inversion. Prosram controlled posit ioni nr: stand ard.
Cursors mal exist at an\ or all character locations.

. CPU: rc80A. Uses same machine lansuase as c'rlher
80M) svstems. 2 NIHz clock crcle tinre. 18 inslrur-tii)ns.

. Casselte interface: 120 character per second cL TS

format or 30 character per second Kansas Cirr ftrrnrar.
selected b1 softuare. Uses audio cassette functi()n
of microphone start-slop su itches. ACC lor ler el
insensitivitr. Phase-locked da(a recolen tracks uith
speed variations. Softuare perfornrs CRcdata integritr
check each 256 characters.

o Serial interface: ns-32 and 20 mA current l()()p.
75 to 9600 baud. aslnchronous. 25 pin female
"D-n pe" conneclor on card.

r Parallel interface: Eight data bits for input and outpul:
oulput bus is tristale for hidirectional inlerfaces:
levels are standard TTI .25 pin male "D-tr pe cr)nnecl()r
on card.

. Erternal memor\': Expandahle to 65.536 bvtes total
Ro\t. PRo\t. and R.rtt Uses S-100 standard nrrrdules.

r Video signal output: 1.0 to 2.5 rolts peak-ttr-peak.
Nominal bandgidth is 7 \{Hz.

o Pt)\rer requirements: 11- rolts AC 6()Hertz. 15()
\\'atts. 220 \'olt i() flg112 (rplitrn availahle.

SoI SMALL COMPUTER SYSTEMS

Sol-20/15 Sol-20i 32 Sol System l-A Sol System ll-A Sol System lll Sol System lV

Mainlrame Sol-20 Sol-20 Sol-20 Soi-20 Sci-20

Personality Module
(Operating System)

SOLOS SOLOS SOLOS SOLOS BOOTLOAD
E PTDOS

BOOTLOA]
& DTDCS

Bandom Access
Memory (RAM)
(8-bit words)

16K by'tes 32K by'tes 16K bi4es 32K b)4es 48K b\4es 48( b)les

Language
lncluded

ExtendeC
Cassette
BASJC

Exlended
Cassefie
BASIC

Extendeci Drsx
BASIC FOCAL
BASIC 5

Er:er:e: D s,
BASIC FCC*.
BASIC 5

BASIC 15 BASIC'5

RO-413A RO-4134

2 4

Video Monitor PT-872 Pr-872 PT-872 PT-672

Cassetle Recorder

Disk Memory
System

Helros ll
Model 2

Heir3s ll
Mcde: 4

AYailable
Disk Memory
(8-bit words)

750K bi4es 1500K bi(es

Number of
Disks On-line
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Teachers meet
So1 in San Diego
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fn this issue...

Elementary and high school tea-
chers are generally familiar
with small computers but do not
yet realize their potential as
teaching aids.

Our marketing staff had the op-
portunity to learn more about
this virtually untapped market
at the National Counci,l of
Teachers of Mathematics annual
convention in San Diego on
April 13 , 14 and 15. Processor
Technology was the only small-
computer manufacturer repre-
sented.

l"lore than 7000 teachers and ad-
ministrators were on hand to
look over what was new. The
teachers were especi-a11y en-
thused by our demonstration of
a computer-aided instruction
program written in PILOT.

PILOT USEFUL

A}ID EASY TO PRCGRAM

Brett Bullington, dealer sales
r€p, commented, "PfLOT is very
useful for teachers because it
is text- and string-oriented,
yet versatile and easy to pro-
gram. You don't have to be a
prograrnmer to use this language
effectively. "

Based on teachers' questions
and responses, Ralph Pa1sson,
also of our marketing staff,

Sit back, relax. . . Iet your
phone visit the typesetter
for you . story page 4

You want it when? Pa 2

TV ads work for Maryland
dealer ...page 3

Tips for troubleshooting
the 15KRA page 5

found that most instructors
were interested in using smaI1
computers as aids in teaching
mathematics and science. There
was also interest in teaching
programming to junior and senior
high school students.

Both Ralph anC Brett distributed
dealer lists and referred many
teachers to locaI Processor
Techlology dealers.
rrlt ' s usually inexpensive (around
$60) for a dealer to rent a de-
monstration booth at a regional
educators' conference. The local
market exposure is great, " says
Ralph. "Once you get your name
on the mailing lj"sts of loca1
school districts and conununity
colleges, you will receive infor-
mation about upcoming conventions
and trade ehows. You can then
make your reservations ear1y.

ge

Copyright O fSZg, by Processor Technology Corporation. AI1 rights reserved



NEW PRODUCT UPDATES

Item

HARD}IARE

ParaSol Debugger

Hflype I

r\frype II
SOF'TWARE

8080 FocAL

lEPTl-79

Begin Shipping

week of April 24

week of trtay 26

reek of May 8

within the next
30 days

Change

shipment has begun

on schedule

moved back one
week

You wantit when? !

SPffiiTg PflRES
tttl //l\

Spare Parts Kit (1900050). These kits are in
ffibte for immediate shipment.

The kit contains a sampling of the various
components, particularly integrated circuits,
used in our product line. Dealer price is $400.

April I'ORTUNE, BYTE picture So1
Both Fortune and Bvte
arityGTfiEir apfff

magazines picture the So1's versatile person-
issues.

"Putting the lticrocomputer to Work" (Fortune, April 24, 1978, page
54) features the So1 in
use by "Big Brother Biasi-
otto" at the Franciscan Friars
Provj,nci,al Headquarters in
New York City.

On page L26 of the Aprilr78 issue of Byte, the SoI
is pictured effi]ing life
in a Victorian parlor. The
accompanying article,'User's
Report: The So1-20", records
the authorrs favorable im-
pressions of the So1.

Page 2, Vo1.2 No.3
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Wadvertising pays off
for Maryland.dealer

by Elizabeth Fairchild
'Dollar for dollar, television advertising has paid off for our store
more than any other media,' Eays Dave Gardner, partner and manager of
COMPUTERS , ETC. . . j,n Towson, trlaryland .

Undaunted by the hlgh cost of video production and TV tire, I)ave ex-perimented with_producing his own ads. He kept costs down by uritingthe copy himself and selecting an inexpensive though effective format.Total production cost for two 3O-second spots was onry $230.

In each ad, a wrj.tten message "crar{Is" across the screen one letter
at a time at an average reader's pace. A voice in the backgror:nd
descrj,bes current sale items and special services of fered by COIIpLJIIERS,
ETc... The description frequently ties in sith the storers current
ne\{sPaPer ads. Sometimes business applications are emphasized, some-
times hobby uses. This format
appeals to potential computer
buyers without appearing obviously
" low-budget. '
The spots have been running on a
Washington D.C. independent
station in bursts Thursday through
Sunday, one week per month. Dave
spends approximately $1400 per
weekend. He selects programs
which appeal.to his target audi-
ence: men ages 18-45 with med-
ium incomes. To determine which
shows are appropriate, he studies
the rating guide provided by the
station. So far he has used
sports specials, a program about
the movie GREASE, the Odd Couple,
Perry llason, and late movj-es. each product purchased. For ex-

ample, Lf a customer purchases a
So1 System IIf, he should send
us warranty registration cards
for the So1, the He11os, and each
16KRA board-

Suruning up his experience rith
media so far, Dave says, 'I
would rank 15/ *1, newspapers *2,
and radio a poor third. Radio
has only uorked for us at Christ-
mas time to advertiee video ga,nes.'

Please pass this information
along to your custoners.

low-hassle
wamantyeard,s
comingsoon
Beginning soon new sarranty reg-
istration cards will accompany
all hardware manuals. These
cards are stamped and self-
addressed--no envelopes, postage,
gIue, staples or tape is required.
The customer can simply fill it,
fold it, seal it, and send it to
Processor Technology.

We require a separate card for

C

C

T

e

C

C

C.

G

C

C

C

C

C

e

G

C

G

e

e

C

The response has been so good,
Dave is planning to expand to a
UHF station which broadcasts to
both Washington and Baltimore.
(COIIiPUTERS, ETC... has a second
store in the Baltimore area. )

SEE YOU AT NCC

IN JT'NE.

VoI.2 No.3, Page 3
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I

IIow we typeset the new 16KRA and FOCAI
manuals witha 1itt1e help from So1
by Rick lteyer

A Sol Syatem fllrassisted by
epecial electronic word proces-
eing and typesetting equipment
produced the new 16KRA and FOCAL
manuals which you will receive
soon.

This small computer application
allows a small staff in our
publications department to pro-
duce more and better quality
work. The new manuals are easier
to read, more compact, and more
professional in appearance. Irm
quite excited by the results and
believe you will find the pro-
cedure of interest.

ft begins when one of our techni-
cal writers enters his or her
original draft into a Sol System
III using a special word proces-
sing editor. The new Sol-Hflype
fnterface prints the intermedi-
ate drafts on a Hflype Printer
and the manuals are stored on
Helios floppy disks which allow

Inter

t a b

for rapid revisions and additional
drafts.

lilhen the text for a manual is
completer u€ can transmit it out
the serial port of the SoI through
a 300 baud acoustic-coupled
modem via telephone to a comput-
erized photo-typesetting firm in
San Francisco forty miles away.
By inserting additional comrnands
in the filer w€ give detailed
instructions for type face and
point size, pagination and con-
struction of tables.

The typesetter sends the edited
file through special software
which drives the photo-typesetting
machine and produces the camera-
ready pages. In just a few days
the copy is mailed to us ready
for printing.

If you have any questions about
the system, or would like further
details, please feel free to
contact me in the Technical
Publications Department.
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Troubleshooting
tipsfor 16KRA
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When a I6KRA has a serious headache and you want
a systematic treatment to give it fast, fast
relief (before X9.ll get a headache) , try this
approach:

Cheekvoltages

1. w" reeonurend using a dual
trace oscilloscope capable of
triggering at .2 microseconds.
Instructions are given belor for
a single trace scope also.

2. set the scope at an amplitude
of 5 volts per division and check
the 7 pin J2 connector. (JZ is
located on the bottom lefthand
corner of the board.) Starting
from P2-1, you should read approx-
imately +16v, -16v (unregrulated)
and +8v on P2 pins I, 2, and 3
reepectively.

5. rt no voltage is present,
there is probably an open connec-
tion on J2. You can teat this
by checking the incoming voltages

on P2-5, 5 and 7, which should
read +8v, -16v and +15v respec-
tively. If you get no voltage
here, see page 7.3 of the 16KRA
manual for further instructions.

4. lg"*t, check the on-board
voltages. Select any RAM chip
and measure the voltages at pins
1, 8, 9 and 16. You should read
-5v, +12v, +5v and ground respec-
tively, An extra hot heatsink
indicates a short.

?
D, lf , yhen lrcuering up, the
monitor is grossly distorted with
large dark areas across the screen,
+l?v is shorted to ground. Fre-
guently ruch a short is caused bY

(continued on Page 5)

Vo1.2 No.3, Page 5
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(continued from page 5)
the socket pins of V29, 30 and 31
slicing into the insulation of the
Rev J jumper and shorting either
+12v or *5v to ground. Simply
bend this insulation aray from the

pin. P1ease DO NOT use a soldering
iron because this voids the war-
ranty. ff you still cannot Io-
cate the short, Eend the board back
to the factory for repair.

a

Cheekdelaylines
1Io The delay line in socket U71
is vital to the board's operation.
A failure (whether hard or inter-
mitent) is often due to the Eoc-
ket itself. Often a simple dump
comrnand riII clue you into the
problem. Type in the command 'DU
fr ef (cr)." If a dump does not
occur, the delay line is a likely
source of trouble.

scope, check the signal at U61-8.
Whenever it goes high or Iow, the
delay line should follow it. A
floating signal (+2 volts) at
U57-5, 2, 4 or 1 indicates a bad
delay line. The pulse out of the
delay line should be a crisp 350
nsec 1ong. Any variation indi-
cates a defective delay line.

n
4. To troubleshoot V-: 1, tempor-
arily remove the D to DN jumper
in area D. The board is now in
an undefined state; this condi-
tion is sufficient for testing
the delay Iine. Another approach
is to put the board into a wait
state by grounding U68-11. In
the wait state, pin 72 of the
5-100 bus should be at ground
potential.

4. with a dual trace scope, set
the ivision.
U5I-8 should have a stable pulse
of 300 to 350 nsec. Due to the
output of NAI{D gate U57-5, there
will be a 100 nsec delay relation-
ship between U61-8 and U57-5.

Trigger on U61-8 to observe the
timing relationships. The result
should be:
a. a 50 nsec delay between U57-5

and U57-2.
b. a 100 nsec delay between U57-2

and U57-4.
c. a l0O nsec delay between U57-4

and U57-1 with a pulse width
of 300 to 350 nsec.

zrJo The delay line determines the
pulse widths of lttC and RC. ff
you are uqi4g i qi11gle trace

More tips later
Another set of problems can occur on the address
lines. IrII discuss these in a future article.rTiI then, take tro aspirin and get plenty
of rest.

--Chuck Rosas

Page 6, Vo1.2 No.3
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Build on oll-in-one

home
'- -'.t.-

Arithmotic lcypad (far right) on Sol 20
microcomputer simplifies entry of long drta
lists. For clelr readouts. TV arop computer
is modified to accept video signals.

Plug-in module carries the system monitor, a microcircuit
with thousands of permanently stored instructions that regu-
late basic operations of the microcomputer.

Mcmory board slipped into Sol 20's live-slot backplane
stores 16.384 bytes (16K of computer words). A quiet lan
cools the power supply (left) and other circuit boards.

ByJOHN FREE

Homc-computer kits can be a has-
sle if 5,ou discover that several "op-
tional" plug-in boards and accesso-
ries are needed lD rrra-ke your
c-omputer perform adequately. I
built Processor Technology Corp.'s
(PTC) Sol 20 Terminal Computer
because video, memory, computing,
input, and output circuits are all
included. PTC (Pleasanton, Calif.)
markets its computer separately or
in complete systems: computer, 11-
inch TV modified to accept non-
RF video signals, plus a cassette
recorder for loading and storing
programs.

The Sol 20 is called a termirnl
computer because it has a built-in
keyboard and functioru that cpuld
enable you to communicate with
other computers. PTC's computer
uses the popular 8080 microproces-
sor, which means there are many
programs around that you can use.
It also aecepts 5-100 boards [PS,
Nov. '771 that can play music, talk,
listen, and do other amazing

60 POPULAR SCIENCE

things. The computer has a trim,
low silhouette, however, and room
for only five boards.

I spent about 58 hours putting a
Sol 20 together, and made only one
blunder: A bridge rectifier in-
stalled backwards in the power
supply shorted several components.
Lesson learned: Since the manual
has few step-by-step drawings, ex-
tra-careful reading is a must.

The computer displays 16 lines
of 64 black characters, or white
readouts on a black background.
Compared to displays I've seen
from some microcomputers, the
system's Panasonic TV gives an
erceptionally clear readout. Data
for upper- and lower-case charac-
ters are stored in permanent mem-
ory.

The Basic 5 computer-language
cassette included in the kit can run
many programs listed in magazines
and other sources. Basic 5 works
with the l6K memory board in-
cluded with the $1850 Sol 20-16 kit.
A "brainer" $45 extended-Basic cas-
sette requires either 15K or l2K of

memor]', depending on whether you
load matrix capability or not. With
extended Basic and more memor-v
you can tackle virtually all Basic
programs. PIC's $2495 S_vstem I-A
(Sol 20, cassette rec.order, TV ex-
tended Basic, 16K memory) is now
sold only in ,ssembled form. E

?cD.'
Maslcr citcuit bo.td {or Sol 20 kit cov-
crs over halt rhe chassis. Keyboard sec-
tion and 100-pin memory boards are
rssembled and tested at the ,actory.

PS-JUNE 1978

.r'l
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Solo SYSTEM SUGGESTED U.S. REIAIL PRICE LIST ru,rv r, rs78)

Sol SYSTEMS 0rdcr il0. Prica ($US)

t. Sol-20/16 Tsminrl Computr with S0LOS personality module and 17,408

bytes ol momory, includes BASIC/5 crssette and Sol Syslem manual
f .ctory Assrmblsd/Trstcd

SolKit/l6KBAA&T
r000500

{00502
8209s
31 850

2. So!20/32 Trrminr! Computcr with S0L0S perronality module and 33.792
bytr of momory, includes BASIC/5 csssette and Sol System manual

Frctory Asnmbhd/rrrtcd
SolKh/32KBAA&T

400600
40060r

$2395
321 50

3. Sol Syrrm l-A includes Sol-20/15 wirh 17,408 byle memory and S0 LOS module,
PT-872 video monitor, R0-413A csssgtte recorder, Extended Casette BASIC.
crblas rnd Sol System manual FrctoryArrcmblcdficstad 000700 324es

l. SolSystrm !l-A includes Sol-20/32 with 33,792 byte memory and S0L0S module,
PT-872 video monitor, R04l3A crssette recorder, Extended Casette BASIC,
cables and Sol System manual Frctory As*mbled/Tcstcd 400800 32795

5. Sol Sysbm lll includes Sol-20 with 50,176 bytes oI memory and B00TL0AD
module, Helios ll Model 2 Disk System (stores 769,000 bytes) with Extended Disk
BASI C, PT-872 video monitor, cables and Sol System manual Frctory Asrsmblod/Trted 400300 35995

6. Sol Systcm lV includes Sol-20 with 50,176 bytes of memory and B00TL0AD
personality module, Helios ll Model 4 Disk Synem (two dual drivesstore 1.5

million bytes) with Extended Disk BASIC, PT-872 video monitor, cablesand Sol Frctory Asscmbld/Tated
System manual
Note: All Sol-20 series units and Sol Systems are available lor 220 Volt, 50 Hz operation.
Contact factory for pricing and delivery information.

400340 3799 s

Sol COMPONENTS

l. Sol-PC Singlc Board Computer with S0L0S personality module Factory Asambled/Tcsted
Kit

1 0r 036-01
t01 036-02

s745
s575

2. B00Tt0AD Prrronality Module with 2048 byte PB0M stored program loads
PTD0S directly into Sol main memory. (B00TL0A0 is included with Sol

System lll or lV.) FrctoryAssembled/Tcted 107015 sr 00

3. Sol-Hytype l* Printer lnterfrce includes asembled and tested interlace board, all
cables and mounting hardware. Plugs directly from any Diablo' Series 1 200 printer
into Sol Parallel Data lnterface connector. No modifications to Sol are required.
Driving software included. lnsmlhtionPackage 900023 $1 50

4. Sol-HyType ll* Printar lrterlace like Sol-HyType I above for any Diablo
Series 1 300 printer. Driving software included. lnrtrllrtionPrckrge 900024 sl 50

MASS STOHAGE SYSTEMS

1. Hclios ll, Model 2 Disk Systrm includes dual PerSci 270 floppy disk drive, cabinet,
fan, S-100 bus compatible controller, power supply, and system diskette with
complete PTD0S software and documentation. (Stores 759,000 bytes.) Factory Assembled/Tested 300000 s2995

2. Hrlios l!, Model 4 Disk System includes two dual PerSci 270 floppy disk drives,
cabinet, {an, S.100 bus compatible controller, power supply, and system diskette with
complete PT00S software and documentation. (Stores over 1.5 million bytes.) F.ctory Assembled/Tested 304000 s4995

$1{lt) BUS SUBSYSTEMS

L Subsystem 8110 includes SKBA memory, VDM'l Video Display Module,
3P + S Parallel/Serial l/0 Module, CUTS Computer Users Tape System

casette interface and GPM General Purpose Memory and Extended
Casette BASIC

Frctory AscmblcdlTcrtcd
Kh

4061 00
406r 01

sl 09s
s799

2. Subrystcm Bl90 includes I6KRA memory, VDM-1 Video Display Module,
3P + S Parallel/Serial l/0 Module, CUTS Computer Users Tape System

csssette interface and GPM General Purpose Memory and Extended
Csssette BASIC

Frctory Ascmblcd/f astcd

Kit(I6KBA A&T}
406200
{05201

3il 95
s995

3. Subryncm 8350 includes 32KRA memory, VDM.I Video Oisplay Module.
3P + g prr.llr,7Serial l/0 Module, CUTS Computer Users Tape System

cassette interlace and GPM General Purpose Memory and Extended
Casefie BASIC

Fmtory Asembled/Trtcd
Xh(32KRAA&T}

406300
406301

$1 495
31 29s

'Hytype l, Hytype ll and Diablo 6re registered trademarks of the Xerox Corporation

Processor Technotogy Corporation 71OO Johnson lndustrial Drive, Pleasanton, California 94566 (415) 829-2600
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solo SYSTEM SUGGESTED U.S. RETAIL PRICE LIST ru,rv r, rs78r

91ttO BUS COMPATIBLE II'IODULES (MEMORY} 0rdcr [Io. Pricl (3US]

31 89
$1 49

2. GPil-Sol slme !s GPM without BAM or CUTER B0M. lncludas space for
10,240 bytes of 2708 type EPR0M.

Fraory Asrmbhd/trrtd
Xit

2t 0000.03
2r 0000-04

$r 29

s99

t. AIS-E H0M Rasident Assembly Lrnguage Operrting System with
lntcrpntiw Simulator (SlM-l) rnd Text Editor (TXT-2). For ure with
GPM or GPM-Sol. lf purchued together, price includes assembly and

trrting. (ALS-8, SIM-l rnd TXT-2 programs are copyrighted.)
Fraory Aumbhd/Trnrd

or !(it e00014 $1 90

l. 2XB0 Erusable PR0M $100 bus Module with capacity for up to 2M8 bytes
of EPR0M-stored programs. (Does not include EPB0M's.)

F.story Arsrmbhd/Trtrd
Xit

204000-0r
204000.02

389
365

5. IKBA lfumory Module with 4096 words of Low Porwr Static BAM Frtory Arremblod/Trstcd
l(it

201 000-01
201 000{t2

31 50
31 25

6. tl(RA llcmory Moduh with 8192 bytes of Low Power Static RAM Frtory Asrmblcd/Tostod
l(it

202000-01
202000-02

32s0
322s

7. I6KRA Hcmory ilodule with 16,384 bytes ol Dynamic RAM Frctory Asrembled/Trsted 203000-01 3429

8. 32KRA Memory Modulo with 32,768 bytes of Oynamic RAM FrctoryAssembledfTctad 203100 $750

$Illll 8US COMPATIBLE MODULES (INTERFACE)

l. 3P + S hrrllcUScrirl l/0 Module features two 8-bit parallel l/0 ports plus a
serial port with 85-232C and 20 mA current loop l/0, 75 to 9500 baud.

Frctory Arrcmblod/Trstcd
Xit

209000-0r
209000-02

81 99
sl 49

2. CUTS Computcr Urcrs Trpo Systam audio cassette interface (includes CUTEB
t.pe) operates at 300 or 1200 baud. Panasonic B0-413A cassette recorder
recommended.

Frstory Arsombhd/Trtcd
Kit

207000.01
207000.02

3r 89
sl 43

3. VDM't Video Display Modulc offers EIA video output with either 625 or 525
vertical line resolution. I 6 lines X M characters generated in upper and lower
case font. High speed module has 1024 bytes of RAM, multiple programmable

cursor control, selectable blinking and scrolling up to 2000 lines per minute.
f rctory Assrmblcd/Trmd

Xit
208000.01
208000-02

s295
sr 9s

{. WWB UUirarrp Prototyping Module Kit 21 1000-02 s40

5. EXB Extender Borrd Kit 212000-02 , S35

SOFTWABE (INCLUDING MANUAL)
Minimum Mrmory

Required

l. Extended Casene BASIC t6K 727017 s45.00

2. BASIC/5 cassette t0K 727090 $r 9.50

3. Xew 8080 FOCAL* cassette 10K 727024 31 9.50

{. TBEK 80 Video Game cassette 8K 727009 sl9.50

5. GAMEPAC 1 Video Games cassette 4K 727006 sl 9.s0

5. MATHPACK Video calculator cassette 4K 727020 $1 9.50

7. Softrvrre tt Resident Assembler Package cassette 6K 727022 $19.50

8. ALS-8 Resident Asembler, Simulator and Text Editor cassette t2K 727012 345.00

9. Extonded Disk SASIC 32K 727036 $s0.00

t0. PTO0S 1.4 System Disk (replacement) 32K 727030 350.00

ll. Extended Disk F0RTRAt{ 32K 727100 3s0.00

t2. Crsete PIL0T t6K 727110 324.50

13. EDIT, t080 Crsettc Editor 8K 721140 sr 9.50

r Registered trademark ol 0igital Equipment Corporation

Attcntion

A S0L0S or CUTER monitor program is necessary to load and run cassette software products.

All Procesor Technology software is distributed through authorized dealers or on an individual sale basis for prnonal use. Each software
prckage has been copyrighted by Procesor Tcchnology and all rights therein are reserved. No licanse lo copy or duplicate is granted with

distribution or rubsequent resale.

Prices and specifications are rubject to change without notice. Prices are in U.S. dollars, apply in U.S.A. only and may be rlightly higher elsewhere

l. GPi, Grnml Purporr ilcmory Modulc with 2048 byte CUTER masked B0M, F.story Asrnbhd/Trtod 210000-01
rprce for 8192 bytes of 2708 type EPB0M or 80M, and 1024 bytes RAM. Kit 210000-02

Processor Technologny Corporation 7100 Johnson lndustrial Drive, Pleasanton, California 94566 (415) 829-2600
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A recent letter to all Processor
Technology dealers announced the
new family of BASIC's. Included
is an option which converts any
Extended BASIC disk (currently
8-digit precision) to 5, 10, L2,
14 or 16 digits of precision. This
option is available to aII author-
ized Processor Technology dealers
for an initial flat fee of $350.

Dealers can customize the level of
precision at the time of sale or
retroactively for So1 users who
would now like the advantages of
greater precision, particularly for
accounting applications.

Programs written in the original

Also announcbd was the new Proces-
sor Technology Level I Business
BASIC for software developers.
For a flat fee of S2,000 you get a
unique version which includes both
development and runtime programs.
Your BASIC programs will run but
cannot be listed, thereby insuring
you of privacy and added security.
Your version of BASIC is unigue
and another developer cannot
unscrarnble your progrErms with his
version of Business BASIC. With
this approach you get the major

Business BASfC proteets
YOUR valuable Software

R

New software to expand
and protect YOUR
programs... ....story page I

fnthis issue...
You want it when? ! .. . . . . ..page 2

Editorial--Avoid
unnecessary charges. .page 2

Upcoming tech training
seminars emphsize day-to-
day maintenance & standardized
repair procedures.. ..page 4

Your free copy of revised
SOLOS/CUTER Manual.. .page 3

Memory board task force
develops field quality
assurance program... .page 3

version of Extended BASIC will be
fulIy compatible after the con-
version.

advantage of both interpreters and
comp5.lers, i. e. easy development
and debugging plus runtime security.

Optional precision j.s included with
Level I Business BASIC.

By paying this low, one-time-only
fee you will never again have to
pay royalities when using the
Programs.

Both Optional Precisi.on and Level I
Business BASIC riII be available
for delivery aoon.

E MPITEM

-
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New extended.
BASIC option
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t{erve had a group of our technical staff from engineer-
i.g, production, and quality control working since Hay
on the top-priority project of identifying all areas of
difficulty in the 16KRA memory board and to insure that
all such difficulties are eliminated.

Memory board. Task tr'toree
at work

According to the latest reports
they are more than 90t there nohr.
When the work is completed aII
hard failures and all timing dis-
crepancies will be eliminated as
well as most intermittent failures.

The Task Force has also developed
a new complete test and verifica-
tion procedure for use in the
factory and field. The new Pield

A greatly expanded second edition
of the SOLOS/CUTER Manual is now
being shipped with all Sols. In-
cluded with this newsletter, free
of charge, is your reference copy.

After looking it over I'm sure
you'11 agree with us that all Sol
users, o1d and new, will benefit
from the useful additional infor-
mation contained in this new
edition. Thereforer w€ encourage
you to notify your customers of
the availability of the new manual.

These manuals are available for
immediate shipment at the normal
dealer discount of 40t. The
suggested retail price is $5.00.

New SOIOS/CUTER Marrual
benefits all Solusers

Quality Assurance Program will
guarantee 100t performance if
followed carefully by your tech-
nicians. fncluded will be specs
for test fixtures and eguipment,
comprehensive test and diagnostic
software, and a fixed test proce-
dure. We will also be covering
these procedures in depth at our
Technical Training semi-nars in
August.

carry an article on the new edition.
!,lanuals will be available for end-
user purchase directly from the
factory for $5.00. We wi1I, how-
ever, make it clear that these
manuals are also available through
the locaI 'deaIers.

KEY CHANGES IN THE }IANUAI
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The new issue of Access will also

2

Vo1.2 No.5, Page 3

Procedures for the use of the
cassette recorder controls are
now integrated with the com-
mand procedures.

(Continued on Page 4)

t
expanded and clarified.
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o Tech training seminars to introduce
stand.ard.i zed, repair procedrrres
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"By popular demand the upcoming
seminars have been designed to
cater to practical applications
with an emphasis on day-to-day
maintenance and troubleshooting, "
says the coordinator, Aram Attarian
II, formerly lead technician in
Warranty RepaJ.r and Editor of
Access.

Our main goal is to introduce to
you a list of factory authorized
repair procedures. These proce-
dures will be identical to those
used in-house. We are planning
to share a coveted list of proce-
dures and short-cuts which have
been accumulated by our techs over
the years. For the first time we
will have a common set of terms
and definitions from which to co-
mmunicate.

You wj-I1 also have hands-on exper-
ience by actually doing debugging,
as well as a chance to work with
the Helios and become more famil-
iar with PTDos.

You'l1 have a chance to meet and
chat with your counterparts around
the country. There is an hour set
aside at the end of each day's
session for an interchange of
ideas and general discussion. Plus
a reception is planned for the
evenj-ng prior to the start of the
seminar.

We are limited to around 30 par-
ticipants at each seminar and
registration must be made in ad-
vance. So be sure to set aside
these days:

as possible in order to reserve
your pIace. Then bring your
manuals, guestions and ideas and
join us for this worthwhile
experience.

Remember, whether you live on the
East Coast, West Coastr or some-
where in between, there is a Tech
Training Seminar just waiting for
you. Don't miss it!

New S0l0S
CUTER Manual

(Continued from page 3 )

3. The use of typesetting allows
for easier reading. Quicker
reference also is possible
because of a special "mono-
space" typeface which is used
to denote all dialogue with
SOLOS.

KEY ADDITIONS TO THE MANUAL

Several important new sections
have been added:

1. Section 1. 6. Deal-s with en-
tering commands. Describes
various functions in SOLOS and
how they may be edited and
used.

Section 5, System fnterfacing.
Instructs the user on how to
calI SOLOS sub-routines from
other programs.

3 Appendix I. Gives general
tips on using cassette recorders
for data storage.

Appendix If. Contains a com-
plete chart of ASCII Codes.

2

PLEASANTON, CA.

PHILADELPHIA,
PENN.

Just
form

fill out the registration
and return it to us as soon

AUGUST 7,
AUGUST 28,

3 0rh

8&9rh
29&

Page 4 VoI.2 No.5
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Begin Shipping Change

NEW PRODUCT UPDATES

Item

SOFTWARE

Software *1,
Resident 8080 Assembler

Extended Disk FORTRAN

Cassette PILOT

EDTT,
Advanced 8080 Editor

ASSM,
Advanced 8080 Assembler

Math Pack Video Calculator
8080 Chess Cassette
Game Pac II
Debug,

Advanced 8080 Debugger

shipment has begun

shipment has begun
shipment has begun

on schedule
on schedule
on schedule

shipment has begun on schedule

week of
week of
week of
week of
week of

JuIy 31

July 31

JuIy 31

August 14

September 4 /zlr- //l\

rT
DOTT E

Avoid. unnecessary charges !
by Dottie Wanat
I'm sure you've all received the
recent letter regarding the imple-
mentation of a 158 restocking

I[hodunnit
Editor ..Dottie Wanat

Graphics ..Lois Esser
Ray Oleson

General Input Loren Wi1ley
Rick lleyer

Brett Bullington
Aram Attarian II

Elizabeth Fairchild

Copyright @ I9?8,
by Processor Technology Corporation.

AII rights reserved.

charge for refused merchandise.
I'm also pretty sure you're not
jumping up and down! So, just a
brief word in our defense. (Please
donrt stop reading).

First of all, rememeber that this
charge is only made when a ship-
ment is refused. AIso, it only
covers the addi.tional costs that
we incur by such a practice. As
long as you give us reasonable
notice that you wish to either
reschedule or cancel part of your
orderr Do charge will be made.
This policy places the cost burdens
on those who create them.

I'm sure that by working together
in a cooperative manner we will
all realize the benefits from these
cost- and time-saving procedures.

Page 2, Vo1.2 No.6
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Gentlemen start your oseilloscopes!,
Our new Technical Training Seminar
will be presented for the first
time on August 7, 8 and 9 at the
factory in Pleasanton. Be sure to
bring your manuals, questions and
a I{IDOS system diskette. During
the seminar we will copy new
diagnostic procedures for So1 and
He1ios onto your diskette.

Software
Sentre

by Connie Hawkinson
This is the fi,rst in a series of
columns ahout Hel-ios software
developed by Processor Technology
dealers. t{y purpose is to serve
as an information clearinghouse.
f will briefly describe the Helios
software package you offer and
list your name, store, and phone
number so that interested dealers
may contact you directly for
further information. Proeessor
Technology will NOT be involved
in any of these transactions. We
do intend to encourage software
exchange among dealers to benefit
your Helios system sales as well
as to prevent any duplication of
efforts.

Below is the current listing. Due
to time constraints I cannot con-
tact all of our dealers. There-
fore, if you are interested in
participating in the "exchange",
please contact me at the factory.
CURRENT LIS?TNGS:

COHPUTER EIIPORIUM, Cherry Hi11,
New Jersey. Contact Joel Schuster-
man at (609) 667-7555. They have
developed a standard system (stored
on four diskettes) designed to
provide a basic computerized
package to meet the small to med-
ium-sized company's information
needs in the areas of sales order
entry, invoicing, inventory con-
trol, accounts payable, accounts
receivable, and sales analysis.

At the completion of the session
your tech will receive certificates
which verify that he has completed
a factory-sponsored technical
seminar for either hardware, soft-
uare or both.

Also, don't forget the get-
acquainted reception planned for
Sunday evening at 7 p.m. at the
Howard Johnson's Motor Inn, 6680
Regional Street, Dub1in, CA.

For those of you in the Midwest
and on the East Coast, this same
Seminar will be conducted again
in Philadelphia on August 28, 29
and 30.

We hope you will send a represen-
tative to one of these valuable
sessions.

Sales tip
Here's an ide
our Retail Ma
many dealers
Helios manual

rom Loren Wi11ey,
ting l,lanager:
1 the Sol and
eparately. A po-

af
rke
sel
SS

tential customer who i.s techni-
ca1Iy inclined will often appre-
cj.ate the opportunity to become
familiar with the details of the
system before he makes a purchase.

How about "loaning" the manual on
a short term basis? Even if. your
customer is stil1 undecided, he
will have to come back to your
store to return the manual, and
you'I1 have another chance to
present the product.

Both Sol and He1ios manuals may be
purchased separately. A scheduled
order is not necessary. Just send
a purchase order to your dealer
coordinator. The So1 System
manual has part number 730000 and
retails for $2S. The Helios
nanual., part number 730023, retails
for S50.

VoI.2 No.1, Page 3
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by Ron Carpenter
"If anything can go wrong, it wiII.
If there is a possibility of one
of several things going wrong,
the one that will happen is the
one that will do the most damage."

Ilurphy's Law is particularly rele-
vant when dealing with electronic
systems, and , of course, mj-cro-
computers are certainly no excep-
tion. So, given this theoretical
base, what's the best way to
approach the inevitable?

We've designed some broad-based
guidelines to give you a good
overview of a systems approach to
troubleshooting .

One of the most important things
to remember when troubleshooting
is NEVER JUITIP TO CONCLUSIONS.

With any computer system, a com-
bination of elements rather than
just one may be at the root of a
problem. Possible sources of
difficulty are: 1) The Operator;
2) The Recording tledia; 3 ) l'lother
Nature; and finally, 4) The Hard-
ware. Start your analysis by
first duplicating the symptoms.
Then eliminate each possible cause
one-by-one in the following order.
1. Check for Operator Error. If

possible,. 1et the customer
operate the system. You may
discover the problem lies
right there. If not, go on to
Step 2.

2. Recording Media Error (diskette
or cassette). Be sure that
you are using the same disk-
ette or cassette used when the
failure occurred. It's pos-
sible that a crashed diskette

caused the problem. If not
continue on to Step 3.

Ilother Nature. Was there some
type of storm or electrical
disturbance going on at the
time of failure? Weather has
been the cause in a surprising
number of cases.
Hardware Error. If, after
eliminating the first three
possibilities the s)'stem is
stilI not performing properly,

3

4

A systematic approach
to troubleshooting

o

check the hardware. Run an
individual comprehensive test
on each of the four subassem-
blies in this order: 1) l'lem-
oryi 2) Helios cabinet: 3)
Controller/Formatter: and 4)
the So1. Eacir test will iso-
late problems within the sub-
assembly itself. As you dis-
cover and repair each problem,
rerun the conprehensi-ve test.
Continue repeating the test
for each subassembly until
all problerns are found and
repaired.

A1so, remember that the more in-
formation (detailed symptoms, test
results, etc. ) you have, the
easier it is to locate and solve
a problem. So be sure to keep
records of your findings at each
stage of the analysis.

Again, these are very general
guidelines. A detailed set of
Standardized Repair Procedures will
be given to each attendee at our
upcoming Tech Seminars. In com-
bination with the detailed pro-
cedures, these general tips can
improve the efficiency and effec-
tiveness of your troubleshooting.
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ALABAMA
lCP, Computerland
155GD Montgomery Hwy
Birmingham, AL 35226
e05) 97$0707

CALIFORNIA
The Eyte Shop
1514 University Ave.
Berkeley, CA 94703
(415) 84$frr66

GEORGIA

Atlsnta Computer Mart
5091-B Buford Hwy.
Atlanta, GA 30340
(4041455.0417

ILLINOIS

Midwest Microcomputer
78 S. Main Street
Lombard, lL 60148
(312) 49$W
towA
The Computer Store
of Davenport
4128 Brady Street
Davenport, lA 52806
(319)38e330

KENTUCKY

Martronix Associates
1235 E. Oak Street
Louisville, KY 40204
(502) 459-0500

MARYLAND
Computers Etc.
13A Allegheny
Towson, MO 21204
(30r) 296-0520

MINNESOTA

Computer Depot
3515 W. TOth Street
Minneapolis, MN 55435
(612) 927-5601

MISSOURI

Computer Country
235 Dunn Road
Florissant, MO 43031
B14] 921-4434

NEW HAMPSHIRE

Computerland of Nashua
419 Amherst Street
Nashua, NH 03060
(603) 887-s238

NEW JERSEY

Computer Emporium
2438 Route 38
Cherry Hill, NJ 08002
(609) 667-75s5

Computer Mart of
New Jersey
501 Route 27
lselin. NJ 08830
t201) 283-0600

NEW YORK
The Computer Tree
409 Hooper Road
Endwell, NY 13760
tffi7t 74€-1223

The Computer Mart of
New York
I18 Madison Ave.
New York, NY 1m01
t212t ffi-7923
The Computer Corner
200 Hamilton Ave.
White Plains, NY 10601
(914) 949-3282

NORTH CAROLINA

ROMs'N'RAMs
Crabtree Valley Mall
Baleigh, NC 27604
(919)781-m03

IEPTI 94

PENNSYLVANIA

Computer Mart of
Pennsylvania
550 DeKalb Pike
King of Prussia, PA 19406
(2151 265-2580

RHODE ISLAND

Computer Power, lnc.
M24 Airport Mall
1800 Post Road
Warwick, Rl 02886
1401t 7u-4477

SOUTH CAROLINA

Byte Shop
1920 Blossom Street
Columbia, SC 29205
tw3tn1-7u4

TENNESSEE

Microproducts & Systems
2307 E. Center Street
Kingsport, TN 376&1
(615) 24S8081

TEXAS

Computer Port
926 N. Collins
Arlington, TX 76011
(817) 469-1502

Micro Store
312 Randol Mill Road
Arlington, TX 75080
(817) 461-6081

lnteractive Computers
7520 Dashwood
Houston, TX 7036
1713l' rt2-5257
lnteractive Computers
16440 El Camino Real
Houston, TX 77058
(713) 48&0291

Neighborhood Computer
Store
t1902-3th Street
Lubbock, TX 794'10
(806) 797-1468

oHto
The Basic Computer Shop
Fairlawn Plaza
2671 W. Market Street
Akron, OH t14313
(216) 867-m08
Byte Shop
2432 Chester Lane
Columbus, OH 43321
(614) ,18&7761

Computer Mart of Da6on
2665 S. Dixie Ave.
Dayton, OH 45409
{513) 29G1248

OREGON

Byte Shop Computer Store
3482 S.W. Cedar Hills Blvd.
Beaverton, OR 97005
(5031 644-2685

Byte Shop Computer Store
2033 S.W. 4th Ave.
Portland, OR 97201
(503) 223-3496

Computer Pathways
145 Alice Street So.
Salem. OR 97302
(503) 399-0534

Micro Store
634 S. Central
Richardson, TX 750fr)
(214)231-1096

UTAH

Home Computer Store
23(l East 3300 South
Salt Lake City, UT &{1@
(801)48+6502

CANADA
The Computer Circuit Ltd.
737 Richmond Street
London, Ontario N6A 3H2
(519) 672-9370

Computer Mart Ltd.
1543 Bawiew Ave.
Toronto, Onrario M4G 3B5
(416) 484-9708

Basic Computer Group Ltd,
1548 West 8th Ave.
Vancouver, B.C. V6J 4R8
t6o4.t7%-7474

ARGENTINA

Basis Sistemas Digitales
Colombres 849-1-A
1218 Buenos Aires
93-1988 or 57-71T1

AUSTRALIA
Automation Statham
Pty. Ltd.
47 Birch Street
Bankstown 2200
Sydney
to2t7w.414/

BELGIUM

S.P.R.L. Finncontact
Square Larousse, 5
1060 Bruxelles
2/345-98-95

COLOMBIA
Video National
Diagonal 34 N. t62
Apartado Aeree 27499
Bogota
326650

GREECE

Anikos, lnc.
41 Char. Tricoupi T.T. 145
Athens
3604091

JAPAN
Japan Personal
Computers, Ltd.
Yamamoto Bldg. 11-18
2-Chome
Yoyogi, Shibuyaku
Tokyo 151
(03) 375-5078

MEXTCO

lndustrias Digitales
S.A. de C.V.
Plateros 19, D.F. Mexico
(905) 524-5132

PHILIPPINES

lntegrated Computer
Systems, lnc.
Suite 118
LIM KET KAI Blds.
Ortigas Avenue
San Juan,
Metro Manila 3113

SWEDEN

Wernor Elektronix
Torsvagen 61
Box72
S-133 01 Salts.lobaden
Stockholm
(0) 8 717-62-88

UNITED KINGDOM
Comart, Ltd.
24A Market Square
St. Neots, Cambridgeshire
Huntingdon,
PE19 2AF England
(0480) 74356

VENEZUELA

Componentes Y Circuilos
Electronicos Ttlca
Ave. Fco.de Miranda
Res. Concordia-Local 4
Los Buices, Caracas 101

355591
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See it of your 5ol decllell..

Byte Shop Computer Store
6O41 Greenback Lane
Citrus Heights, CA 95610
(916) 961-29t8

Orange County
Computer Center
19'13 Harbor Blvd.
Costa Mesa, CA92627
1714t 6/60221
Computerland of Hayward
22&34 Foothill Blvd.
Hapvard, CA 94311
(415) 538-8080

The Byte Shop
16508 Hawthorne Blvd.
Lawndale, CA 90260
1213) 371-2421

Computer Magic
700 McHenry, Suite E

Modesto, CA 95350
(209) 527-5156

Digital Deli
80 W. El Camino Fleal
Mountain View, CA 940zl0
'415) 961-2670

Computer Center, lnc.
tl014 Geary Blvd.
San Francisco, CA 941 18
(415) 387-2513

The Byte Shop
509-B Francisco Blvd.
San Rafael, CA 94901
(41 5) 457-931 1

The Byte Shop
2989 North Main Street
Walnut Creek, CA 94596
(415) 93-6252

COLORADO

Byte Shop
3101 Walnut Street
Boulder, CO 80301
(303) 44.+6550

Byte Shop
E. 1st Ave. & University
Denver, CO 80206
(303) 399-8995

CONNECTICUT

Technology Systems
20 Chestnut Street
Bethel, CT 06801
(203) 74&6856

FLORIDA
B6e Shop of Ft. Lauderdale
10214 E. Oakland Blvd.
Ft. Lauderdale, FL 3iIB4
(305)561-A83

Byte Shop of Miami
7825 Bird Road
Miami, FL 3155
(305) 26+2983

Microcomputer
Systems, lnc.
1zl4 S. Dale Mabry Hwy.
Tampa, FL ili]6@
(813) 879-4301

VIRGINIA
The Computer
Systems Store
1984 Chain Bridge Road
Mclean, VA22101
(703) 821-&ri3

WASHINGTON

Byte Shop Computer Store
14701 N.E.20th Ave.
Bellevue, WA 98007
(206) 74&0651

Byte Shop of Seattle
2605 2nd Ave.
Seattle, WA 98121
l2f6t 622-7196

WISCONSIN
The Madision
Computer Store
1863 Monroe Street
Madision, Wl 53711
(608) 25$5552

The Milwaukee
Computer Store
4710 W. North Ave.
Milwaukee, Wl 53208
Q14t 4/,r42W

WASHINGTON, D.C.

Georgetown Compuler
Emporium
3286 M Street NW
Washington, D.C. 20007
(202) 337-6545

ProcessorTec l'i r-r* i -; r :

Processor Technology Corporation 7100 Johnson lnduslral Drrve. Pleasanton. CA 94566 Telephone (415)829-2600
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Word-
processing
debuts in

-

Vo1.2 No.9 Published by Processor Technology Corporation September 7, 1978
7100 Johnson Industrial Drive Pleasanton cA 945

F

i
t

Phi
Processor Technology's new Word
Processing software was greeted
with enthusiasm by dealers at the
Philadelphla Personal Computer
show August 24-27.

Our first business application
package uses PTDOS in a So1
System ffI with a Diablo printer.
Basic Computer Group Ltd. of
Vancouver, B.C., developed and
has already installed the Word
Processing system in a number of
legal offices in the Vancouver
area.

According to Brian Bristow, o\dner
of Basic Computer Group, complete
installation and training of
operators can be accomplished in
two weeks. His customers have
found that the system actually
improves morale in an office.
Secretaries compete for time at
the machine. The SoI is particu-
larly popular because it makes
Iess noise than an electri-c
typewriter.

Installation, operator training
and maintenance service are an
integral part of Basic Computer
Group's sales package. In most
cases they repair or replace
down equipment within four hours.
(Continued on page 3)

Rita & Larry Johnson (Micropro-
ducts and Systems, Kingsport,
fN) discuss the new Word Pro-
cessing system with Dottie Wanat
(seated) at the Philadelphia

:::::::i ::T::::33."1?X;; ;;;; i
Inventory
flooring

announced.
Fifty dealers packed into our
breakfast seminar held Friday
morning August 25 in conjunction
with the Philadelphia Personal
Computing show. The star Presen-
tation came from PauI Cottone of
Fj-nanceAmerica who explained the
details of our new retail inven-
tory flooring program.

Offering up to 90-day financing
on all purchases from Processor
Technology Corporationr thj.s
program will free qualified
dealers to schedule deliveries
based on current need rather than
cash flow considerati.ons.
(Continued on page 5)

I
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8080 CHESS cassette

GA}TEPAC 2

DEBUG
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thieme4 Begins

week of September 18

week of September 11

week of September 18

Change

moved back 3 weeks

moved back 2 weeks

moved back 2 weeks
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I'm filling in for
issue while she has
in Philadelphia. I
quiet in the Advert
ment since she left

Dottie on this
all the fun

t's sure been
ising Depart-

In addition to listening for the
phone to ring with news about the
show, w€'ve been trying to get
some work done here. Bob Marsh
and Connie Hawkinson have ham-
mered out the details for next
guarter's order packet which
includes a number of product
changes.

Linda Allen has been organizing
all the administrative details
for the 'Christmas in Hawaii"
sales contest. She teI1s me that
only 18 people have signed uP so
far. Ird say that gives them
good odds for getting one of the
twelve prizes. So if you want to
be a rinner, SIGN UP.

Linda Bilbrey tells me that War-
ranty Repair has borrowed techs
from the production department to
speed up the process of reducing
the backlog. She would also like
to remind you that after August 31
we will no longer -accept any
equipment returned for repair or
for credit uithout an R.A. (re-
turn authorization).

Here in the advertising depart-
ment, Itm working on a new ad,
the latest in our series featuring
successful SoI dealers for COM-
PUTER DEATER And COMPUTER RETATL.
ING. In this one, Larry Stej-n
(Computer Mart of New Jersey)
talkS about his approach to the
business customer.

So, thatrs the latest.

--Elizabeth Fairchild

Whodunnit
Editor ..Dottie Wanat

Stand-in Editor .Elizabeth
Fairchild

Graphics ..Lois Esser
Ray Oleson

Photography. . .Brett Bullington
General Input.Connie Hawkinson

Edith Reisner
Terry I{alters

Drew Rogge
Rick Meyer

ELlwood Douglas

Copyright @ tsza,
Processor Technology Corporation.

AII rights reserved.
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Word- proeessing debuts. . .

lEPTl-97

(Continued from page 1)
The most impressive feature of
the Word Processing eoftware,
according to dealers who saw it
in Philadelphia, is the ability
to edit one document on the screen
while the printer is putting out
another document at 45 characters
per second.

Text can be typed in at high
speed since carriage returns are

added by the software. Automatic
justification creates an even
right marginr oE the text can be
left ragged right. Since all
formatting is done on the screen,
Iines of text will be printed
exactly as they appear. Several
modes of cursor control and scrol-
ling allow rapid access to any
position of the document.

Commands which affect format
(headings, footings, character
and line spacing, top and bottom
margins, and widow elimination)
can be imbedded in the document
for dynamic control of the printed
output. Non-printing comments
can also be added.

With only a small portion of the
document in memory at one time,
a given document can be up to 1I0
pages in length. Disk access is
handled automatj-calIy as the doc-
ument is scrolled or edited. In
the event of a power failure or
crash, the file structure remains
intact, and only a smal1 segment
of text is lost. Up to 20 differ-
ent documents totalling 110 pages
can be on one diskette.

Another useful feature is that
the software permits line length
up to L28 characters wide. The
54-character width on the video
monj-tor is expanded by sideways
scrolling commands which al1ow
the operator to see what is on
the right side of the copy.

Two letter quality printers and
one dot matrix printer will be
available from Processor
Technology beginning November I5.

Details on price and availability
of the l{ord Processing software
will be announced soon.

Co-op ad.s

hard.at work
Two dealers have submitted co-op
ads that are running successfully.

Bob Vipond (Computer tlagic) has
written and produced a first-rate
radio commercial about SoI Sys-
tems to run on a local Modesto,
California station. He says
that store traffic has doubled
as a result of the ad.

Ha1 and Harriet Shair (Computer
Corner) ran the "PIay a littIe
So1 Music" ad in the business
section of nine papers in West-
chester County on Sunday, August
27. By Tuesday, Harriet reported
that the ad was pulling more
responses than any they had run
previously in newspapers.

Due to the newspaper strike in
New York City, the Westchester
papers have tripled their circu-
lation giving the ad extra expo-
sure. I{any people rere calling
and coming in who had not been
aware of the Computer Corner be-
fore.

She added that the piano image
has not created any confusion for
her readers who were mostly busi-
ness people looking for a busi-
ness system.

VoI.2 No.9, Page 3
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New software i.ntroduced by
Processor Technology this quarter
ihcludes two new video games
called C"AI'IEPAC 2. Therers also
three development programs on
cassette which are modifications
of portions of our PTDOS disk
operating system. These three
programs may be used in combina-
tion to create or modify large
programs in a minimum amount of
memory.

GAI.{EPAC 2

$

option to retain a command string
as a macro and execute 5.t repeat-
edIy.
The EDIT progrErm itself resides in
low memory and requires approxi-
mately 4K.

When you use EDIT, you will most
likely be using two cassette re-
corders, reading from one and
writing to the other. EDIT saves
and loads text as a multiple-
block file on cassette.

DEBUG

DEBUG is an aid for debugging a
(Continued on page 5)

technicalshrff
For those of you who missed the
technical seminars where our new
family of dynamic RAl,l memory
modules were introduced, here's
some detai.ls:
The 16KRA-1, 32KRA-1, 48KRA-1 and
64KRA-1 uti-Iize either 8K or 15K
dynamic RAI"Irs. These new boarCs
are designed to maximize relia-
bility and to optimize manufac-
turing flexibility. Entirely new
rigorous OC tests and procedures
are being used to guarantee high
reliabi 1ity.
The boards are totally synchron-
ous with the 5-100 bus "Phase 2u
signal and have access times of
400 nsec hrorst case. Address is
switch-selectable in four blocks.
A variety of opti.ons for Extended
Memory Address make the board
very flexible through use of
memory 'Bank Select" techniques.
The 32KRA-1 version of the new
design has already been shipPed
in Sol System III's and IVrs.
The 16, 48 and 64K versions will
be on their way in September and
October.

it

+

HANGMAN is
that keeps
amused for
comes with
can add to

an entertaining game
children of all ages
hours. The program
a word list which you
or alter.

In addition to entertainment,
HANGMAN is useful for teachers to
make learning spelling, foreign
language or any specialized ter-
minology fun for students.

QUBIC j.s very much like a three-
dimensional tic-tac-toe with a
playing grid of 4 by 4 locatj-ons
on 4 levels with 76 ways to win.
You can play either with another
player or against the computer.
Rumor has it that the program
sometimes cheats when the computer
is about to lose.

EDIT

EDIT is a eassette based editor
similar to EDT 3.0 on the PTDOS
system disk. ft allows you to
create or alter source programs
in a form usable by Cassette
FORTRAN, ASS!'1, or Extended Cas-
sette BASIC.

Editing may be done on character,
string, line and page Ievels. At
any of these levels additions,
insertions, substituti.ons and
deletions of text may be made.
Additionally, EDIT offers the

.at .at!lC
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(Continued from page {)
nachine language program devel-
oped and assenbled on a SoI or
other 8080 computer system uith
CUTER. With this program, you
can set as EBny as fifteen 'break-
1rcints" in a progr.rm you want to
debug or ex.rmine. It is capable
of dumping memory in hexidecimal,
ASCII or instruction npdes.

When a program is executed under
the control of DEBUG, it will
Stop at each of these addresses 60
that CPU registers, flags, and
specified memory locations may be
examined and modified. You can
resume execution at a breakpoint
or other specified memory location
after making modifications. At
the conclusion of debugging, you
can save the modified version of
your Program.
There are five versions of the
DEBUG program on the cassette tape.
Each resides at a different mem-
ory location. Each occupies 4\K.

ASSM

The ASSI'1 program on cassette tape
translates symbolic 8080 assembly
language source code into object
code. ft is designed for use with
the So1 or other 8080 machine
usi.ng CUTER. The assembler it-
self occupies almost 8K of memory.
Additional memory is reguired for
the symbol table and user Program.
Two cassette recorders are used.
Two other programs are recorded
on the tape, PACK and UNPAC.
These progrErms convert a cassette
file from aingle-block format to
multiple-block format and vice
versa.

DELTVERY

ASSU and EDIT have already been
shipped to dealers. GAIIEPAC 2 is
acheduled for shipment during the
week of September II; DEBUG during
the reek of September 18.

tr'looring
announced...

(Continued fron page 1)
FinanceAnerica ie a subsidiary
of the Bank of America, the
world's largest bank.

The flooring program will 90 into
effect on October I vith FaIl
Quarter echeduled orders and will
be administered from the factory.

At the same time, Processor
Technology is now able to extend
its regular Net 15 terms to Net
30 for dealers vho qualify.

Also on the program for this by-
invitation-on1y seminar was a
presentation by Loren Willey,
our Retail !{arketing llanager,
with ideas for successful in-
store merchandising. Dottie
Wanat from our Adveftising De-
partment offered guidelines for
developing your own ad campaign
and utilizing the co-op adver-
tising funds effectively.

Don't miss out. The "Christmas
in Hawaii' sales contest is on.
Register today. Full details
available from Linda Allen in
the Dealer Sales department at
the factory.

Vo1.2 No.9, Page 5
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CQuality eontrol tightens up
New and more rigorous test pro-
cedures will be reflected in the
quality of So1, Helios and memory
board products we are now ship-
ping. These higher standards are
geared to the requirements of the
small business system market.
We are testing a1I SoI Systems
fII and fV as complete systems
after the individual units pass
final tests. This system test
procedure, in effect for the past
two months, has already resulted
in improved reliability in the
field.
A11 incoming parts are now
screened before they are put into
stock. Critical components such
as the 8080A are individually
tested.
In addition to regular test pro-
cedures during construction, alI
SoI's must now pass a final 15-
hour monitored test with no
errors before shipment.
Our new family of dynamlc RAM
memory boards (16KRA-1, 32KRA-1,
48KRA-1, and 64KRA-1) must pass a
48-hour burn-in and rigorous test
procedure before shipment. The
test software isolates specj.fJ-c
RAII chips that malfunction as
well as the total number of er-
rors during the entire test period.
'Good" boards must have no errors.
In-house experience indicates that
these new boards are egual in
reliabilty to our wefl known
static boards, the SKRA and 4KRA.

The same rigorous tests used for
the new memory boards will also
apply to the original 16KRA.
This board has been the focus of a
recent quality assurance task
force which proposed some specific
modifications to improve opera-
tion in the field.

through the production tests be-
fore returning them to the dealers,
According to Technical Support
l.tanager Hike Mills, 2O0 I-5KRA's
have passed through his department
for repair in the past two months.
Only three have come back a second
time. And those three had mechan-
ical problems rather than compo-
nent or electronic failures.

Our highest priority is now focus-
ed on reducing any backlog of
dealer equipment in our Warranty
Repair Department and restoring
a 5-day turnaround time.

LOOK, MA, NO KNOBS! Beginning
October L, our vj-deo monitors
will have an attractive front
panel eliminating the channel
select and volume control
knobs.

New64KRA-1
goestoNewJersey
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Alice Golembo of the Computer
Itlart of New Jersey won the door-
prize at our open house held
Thursday night, August 24, at the
Philadelphia Hilton Hotel. Her
prize--the new 64KRA-1 memory
module. Her husband, Eri Golembo,
the store I s Administrati.ve Direc-
tor, says they will probably use
the board in a Sol-20 they may
buy through the salesperson's
purchase plan.

As a further measure, $larranty
Repair is running all 16KRA boards

Page 6, Vo1.2 No.9
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Hondle your typing lood
foster ond more occurotely.

Electronic typing used to be expensive...
520.000 and up for a typical word processing machine.
Only large corporations and government agencies
could afford these advanced systems with all the
professional features.

Now. Processor Technology drastically cuts
the cost of electronic typing to give big company typing
power to even the smallest office. Here's how our
WordWizard system works to cut your paperwork costs:

Your typist can type from dictation at top
speed without stopping to check for errors. There's no
need even to gauge the end of a line for the carriage
return because WordWizard automatically moves to the
next line.

Proofreading and corrections are done on the
screen before anyhing goes down on paper. Change
spelling, add or delete words, and move sentences
or whole paragraphs with a few keystrokes. Once you
have a good draft. the printer produces a single.
double or triple spaced copy in minutes. WordWizard
memorizes the original draft and stores it on a
WordWizard diskette.

After you've reviewed the document and
marked your additions or corrections. vour tvpist can
display the draft on the screen and enter vour
changes electronicalh'. No retyping is necessary. Only
the changes. WordWizard automatically' makes
room to add sentences or paragraphs and closes up
space where you've made deletions.

If a word or phrase needs changing any'rrhere in the
document. a simple operation called Global Search
& Replace will locate every occurrence of the word or
phrase and correct it in seconds.

When the document is complete. the SolPrinter
will produce a copy at 480 wpm with single or
double spacing. with even right-hand margins. or with
bold headings. In minutes. you'll have a perfect.
professional-looking report or letter *ithout a single
visible correction. Your secretary will be delighted
to see an end to constant retyping.

One more thing. While the printer is running.
your typist can work on the next project at the screen.
No waiting for the printer to finish.

Your WordWizard electronic typing system
pays for itself fast. You'll wonder hou'you ever did
*ithout it.

Al{orneys ond occountonts soy WordWizord
ls porliculorly cost effeclive.

l,egal offices have been among the first to
use WordWizard. l*gal documents must be absolutely
error-free and frequently contain standard
paragraphs used over and over again. Such paragraph'
are stored on diskettes and later called up by
number or name. Your current numbering system for
standard para$aphs will, in most cases. adapt to
WordWizard without modification. Clerical time to
produce wills and contracts can be cut drasticallv.

Accountants appreciate WordWizard's abilitv
to type copy up to 128 characters wide. You can view
half of a wide page at once on the screen. By usinr
the horizontal scroll, you can move the image left or right
to view the entire page.

A WordWizard feature especially useful in sales
and customer service offices is its ability to tvpe man)'
original versions of a letter for different individuals
quickly. Your mailing list is stored on a diskette u'hich
can be easily updated. To type a gToup of letters. call
up the list on the screen. or any part of it. For example.
you may want to write to customers in a panicular
zipcode area who own just one of your products. Then.
the list or any part of it can be merged with rhe
letter you want to send. A secretary who used to tvpe
25 sales letters in a day now can do 200.

Accountants. medical offices and manv other
businesses take advantage of WordWizard's speedv form
completion. As your secretary fills in a form.
the system remembers the next space and,jumps there
directly with two keystrokes.

So eosy to leorn you con begin lo use il
with iust o few minutes of instruction.

You don't have to be a technical genius to use
WordWizard. Unlike many systems that require
memorizing special "codesl' WordWizard includes a set

of keyboard labels to mark all the editing kevs.
Use two keystrokes to set a tab. iump to the heginnin,:
of the document, delete a line. close up a space. and
so forth. WordWizard frequently prompts the operarrrr
with easy to understand, ordinary language instructions.

The manual is straightforu'ard with special hands-,,n
exercises to speed learning. It's comprehensive
with complete descriptions of all the special functionr

Your typist can start typing electronicalll
right awav without worning about setting marqins ()r

maki ng other formatt in-e dec isions. llbrd Wizard
has useful standard values for an 8l : x 11 page which
take over automaticallv if you don't ask for a

special format.



lEPTI
Deslgn your own lext formot on the screen
lust os lt wlll be prlnted.

When you do want a special page arrangement.
WordWizard will show your instructions right on the
screen. You can change the margins in the middle
of a document. switch from double to single spacing.
or ask for a header or footer of one or more lines
to appear at the top or bottom of each page. You can
create an even (ustified) right-hand margin.
develop a new form or reorganize a group of pages.

Such changes appear on the screen as they will
look on paper. No guesswork. WordWizard makes it
all so easy.

Enler or retrieve up lo ll0 poges on
eoch diskette.

Each diskette has an alphabetized index that
appears on the screen when the disk is insened. From
this index you can locate documents. destrol'
documents and create ne\r'ones. As you make changes.
the index is updated automaticalll'. An erasure
doublecheck prevents accidental deletion.

You can copv a document from one diskette to
another quickly and easill'. It's easy'to make a duplicate
or backup of all your most imponant documents
to keep in an accident-proof location.

In addition to the WordWizard System Diskette.
you gel one Document Diskette u'hich stores up
to 20 different documents totalling as much as 1l() pages.
The diskette can be reused almost indefinitell.
Because the s)'stem uses inexpensive. standard diskettes.
additional supplies are readily available.

Three optionol SolPrinlers to choose from.
You can choose a letter-quality' SolPrinter 2 uith

metal print *'heel. an econom)'model SolPrinter 2E
with plastic print u'heel. or a draft-qualitr SolPrinter 3
with ven'fast dot matrix printing.

The SolPrinter 2 prints up to 480 upm. It s rugged.
Iong-lasting metal print element is the "Daisy
Wheel" ty-pe. Several interchangeable ty'pefaces are
available to work uith either carbon or cloth ribbons.
The quality of the printed copy' is equal to the output of
the finest electric type*riter. An economl'version.
the SolPrinter 2E. uses plastic print u'heels.

The much faster SolPrinter 3 prints up to 2-100

wpm. Each character patlern of dots is called a dot
matrix. This output copy is idealll suited to rough drafts.
memos. and in-house documents.

The most efficient installation includes tu'o
printers - one Daisl Wheel machine for highest qualitl'
letters. repons or reproduction copv. and a dttt
matrix unit for rapid turnaround of drafts. Alternate
between the two printers u'ith a feu strokes from
the keyboard.'

IUJ

Progrommobllity keeps your syslem up
to dole.

\4brdWizard electronic typing programs uork
with Processor TechnologX"s mu I t i - purpose smal I

computer systems. The Sol Systems III and lY rire rou
all the power of high-priced *'ord processing
machines plus the capabilitv of programming for a u'ide
range of business tasks.

As improvements and neu features become
available for WbrdWizard you take advantage of them
simpll'by purchasing neu System Diskettes. l\'lanr
different business and accounting applications packaces
are available from your Sol Svsterns dealer. Ntrre
are on the u'ar'. Because Word\\'izard and the Sol Sr stem
are totallv programmable. your system will star
up to date.

At the outset. ]-ou get two machines for the prir-e
of one - a full capabilitr word prcressor ond a
general purpose business computer- for less than rou
would expect to pa)'for either one. \bur off ice can
take advantage of neu. time- and moner-sar ing prograrl\
to keep books. send inroices. manage invenlon.
or provide you *'ith valuable management reports. All
*"ithout the need for maior additional capital
investment. As time goes on. you'll be glad rou planned
for the future.

See your neorby Processor Technology
deoler todoy ond osk for o demonstrolion.

,-
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Comoore the feotures.
Then' compore the price!
Enter up to lt0lexl poges per dlsketle.
. Srore up to 20 different documents on each diskette
r ldentif! each document with any name or number
o Unhmited document storage on inexpensive diskettes
. Duplicate or format diskettes rapidll
r Select from menus on screen - no need lo learn complex

command codes
o Handle common operator mistakes with easr to understand

instructions from the screen
o Alphabetized document index is continuously updated

and displayed
o 64 character b1' 16 line video displal
o Horizontal scrolling lets you compose and view lines up to l2ii

characters long
o Adtustahle left and right margins
o Auromatic margin readjustmenr b1'paragraph
o L'nlimired adtustable rab stops
o Automatic carriage relurn. word *raparound. and justification

with manual h1 phenation
r Eas) mergins of frequently used phrases. paragraphs and

mailing lrsts
. All d(rcuments mal include comments u'hich appear on the

screen but not on lhe printout

Chonges ond corrections ore eosy with
these edlling feolures.
o Eas! insertion. deletion or alteration of texl
. Remor ahle ke! board labels define edit ke1's - no need to

memlrrize 'edit codes'
. Instant p!)sitionlng oI cursor to start or end of document
o Aulomatic scrolling - horizontal or verlical. foruard or relerse
. SinErle step or continuous cursor movement in four directions.

home cursor. and lump to screen ed-pes
o Automatic search and selectire replacement of uords. phrases.

formal statements or comments tGlobal Search & Replacet
o (6p1. more or delete in blocks of up to l6 lrnes

lEPTl 104

Left'Right \'largin Set 'Release

Tah Set Clear
Jump to Start End tof documentt
Justifl On Off
Search
Contrnue Search
Replace
Continue Replace
Copl Block
Move Block
lnsert BlrrcL
Delete Line
Insert Split
Close Paragraph
Call \1erge
Reserre Blanks tthrou-gh iustificatitln processl

. Merge standard paragraphs into anl document

. Eas! mer-eintr of mailin-c lists with letters

. Merge and assembly texl can be organized in specral
Iibrarl documents

Deslgn your lexl formol right on the screen.
. Margins. indents and justification appear on the screen as

thev u ill be printed
. Embedded format control statements are displaved on the screen
r Slore man)'standard text formats to maintarn document

consiste nc1'
. Optional headers and footen on each page - versatile l()cati('n

and multiple lines
. Automatic pagination divides long documents into separate

pages *'ith forced page breaks and *idou elimrnation
. Automatic page numbering from 0 to 99 beginning sith anr

number anvuhere in the document

Prinl one documenl ot up to 2400 wpm
while editing onolher on the screen.
r Three optional SolPrinters with speedsof 4lt()upm,letterqualrtr

to 24(X) u'pm tdraft qualitvt
. Bidirectional printing
. Adjustable character and line spacinr:
. Boldface through multiple orerstrike
. Llnderscore capabilitl
. Cop! up to l2i1 characters wide
o Quick printer selection for multiple-printer installalrons
. Printing options for skipping pages. page stops. and pnnrin-r

embedded statements or commenls

Prolect your confidentiol reporls
ond documenls.
. Lock and kel pouer suitch prerents unautht rized s\slem use
. Erasure doublecheck protects documents from a;cidental

delet ion
. Continual transfer of the document to the diskette prerents Irrsr

of all hut a small portion in case of pouer failure
. ASCII communications capabilitl uith special prosranrrnrnr

Spr.'rfrcatr.'ns subtecl to chdnrc urlhtrul n,rtrec

Escape rgo from edrtin! l() D()e umenl
Actir it1 menu t

FoRlr,qr Srlrrlrrrrs
Pitch thorizontal space per characterr
Vertical tspacing per liner
Spacing rdtruble. triple. other multrples,
Define Form Length
Lines Per Page
Title trunning headeru
Footer I runnin!: fo(\ter I

Header Lrnes theader trli]rr-rIr,
Bottom Lines lf(r(rter - mdr!tn
Number lset or reset pate numhert
E.ject tforce neu page li) starl I

\rr'idrru tkeep lines togethc-r ()n pilgc'l
Under I underline. holdfa.-e. rr\ r'rslrLc'

Doct'ltesr AcrtvtrtES
Create tstart neu documentl
Remore (erase a documentr
Edir
Select \lerge t select a merge document t

Print
glirp Prinring
Eject Page r paper feed r

Archire rcop) document to Srstem Diskt
Retriere tcrrpv archire document to

Document Drsk I

EDrr KF"'Fr.rNCTloNS
Cursor Control ,up. doun. right.left. or homel
Curst'r lo Edge of Screen tfour directionsl
Repeat rcharacier or curs()rt
Return tforced end rrf paragraph)

ProcessorTechnolcgy
7100 Johnson Drive. Pleasanton. CA 9{5t6

(415) 829-2m0
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SoI@ SYSTEM SUGGESTED U.S. RETAIL PRICE LIST

effective 0ctober 1, 1978

Sol TERMINAL COMPUTER and Sol SYSTEMS 0rder No. Price (SUS)

1. Sol-20/16 Terminal Computer with S0 L0S personality

module and 16,384 bytes of memory, includes

Extended Cassette BASIC and Sol S em manual

erminal omputer w perso na I ity
module and 32,758 bytes of memory, includes

Extended Cassette BASIC and Sol System manual

Facto Assembled/Tested 400500 $2095

Factory Ast rbhd/Trstd 400600 $

3. Sol System l-A includes Sol-20/16 with 16,384

byte memory and S0L0S module, PT-872 video

monitor, R0-413A cassette recorder, Extended

Cassette BASIC, cables and Sol System manual Factory Assembled/Tested 40q?00 S2495
4. Sol System ll-A includes Sol-20/32 with 32,768

byte memory and S0LoS module, PT-872 video

monitor, R 0-413A cassette recorder, Extended

Cassette BASIC, cables and Sol System manual Factorv Assembled/Tested 400800 s2795
5. Sol System lll-A includes Sol-20 with 65,536

bytes of memory and B00TL0AD module, Helios ll
Model 2 Dual Disk System with Extended Disk

BASIC, Pf -872 video monitor, cables and Sol
System manual Factory Assembled/Tested 400310 56495

6. Sol System lV-A includes Sol-20 with 55,536
bytes of memory and B00TLOAD personality

module, Helios ll Model 4 0uad Disk System (two

dual drives) with Extended Disk BASIC ,PT-872
video monitor, cables and Sol System manual Factory Assembled/Tested 400350 S8750

Sol System lll-A

G i':':': i'r i'r'r'..'#-t irl.lfl r....,. ra4)ty

Processor Technology Corporation 7100Johnson lndustrial Drive, Pleasanton, California 94566 (415) 829-2600
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HELIOS DISK MEMORY SYSTEMS 0rder No. Prrce (SUS)

1. Helios ll, Model 2 Dual 0isk System includes
dual PerSci 270 floppy disk drive, cabinet, fan,
S-100 bus compatible controller, power supply,
and system diskette with complete PTD0S software
and Extended D isk BASIC Factory Assemhled/Tested 300000 s3r95

2. Helios ll, Model 4 Ouad Disk System includes
two dual PerSci 270 f loppy disk drives, cabinet, fan,
S-100 bus compatible controller, power supply, and
system diskette with complete PTD0S software and
Extended Disk BASIC Factory Assembled/Tested 304000 s53s 5

Helios ll Models 2 and 4 SolPrinter

Sol PRINTERS (available December 1,1978)

SolPrinter @ 2, Word Processing Printer includes
Xerox/0iablo Model 1355WP printer mechanism,
high-quality metal print wheel in Titan 10 font, carbon
film ribbon, R0 cover, power supply, friction platen,
paper 0ut, cover open and ribbon out detect 0pti0ns,
and Sol-HyType interface installed with connecting
cable f or Sol-20 parallel port Assembled/Tested 910010 s3695

2. SolPrinter @ 2-E, Economy Printer includes Xerox/
Diablo Model 1345A print mechanism, economical
plastic print wheel in Courier 10 font, carbon film
ribbon, power supply, friction platen, R0 cover, paper

out, cover open and ribbon out detect options,
Sol-HyType interface installed with connecting cable
f or Sol-20 para lle I 0 0rt Assemhled/Testerl S10020 s3395

3. SolPrinter@ 3, High speed 200 cps dot matrix printer
with RS-232 serial interface (up to 9600 Baud), power

supply, R0 cover, {riction plalen, paper 0ut, ribbon
0ut and cover open detect 0ptions with connecting
cable for Sol-20 serial po rt. lncludes forms tractor Assembled/Tested 910030 s3695

4. Forms Tractor Jor SolPrinter 2 and 2-E (SolPrinter 3

includes f orms tractor) 91 01 00 s250

Processor Technology Corporation 7100 Johnson lndustrial Drive, Pleasanton, California 94566 (415) 829 2600
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SYSTEM ACCESSORIES Order No. Price (SUS)

1. I6KRA-l Memory Module with 16,384 bytes

of Dvnamic RAM Factorv Assembled/Tested 214010 $429

2. 32KBA-l Memory Module with 32,768 bytes

of Dynamic RAM F.tto* Assembledfesled _ll4g?0 S750

3. 48KRA-| Memory Module with 49,'152 bytes
of Dynamic RAM (available November 1, lg78) Factory Assembled/Tested 214030 $1095

4. 64KBA-l Memory Module with 65,536 bytes
ol Dynamic RAM (available November 1, 1978) factory Assemhled/TesleC l!4q40 $1350

5. GPM-Sol, General Purpose Memory Module Factory Assembled/Tested
Kat

210000.03
21 0000-04

s1 29

s99
6. ALS-8 R 0 M B esident Assemb ly Language

0perating System with lnterpretative Simulator
(SlM-1) and Text Editor (TXT-2r,. For use with
GPM-Sol. lf purchased together, price includes
assembly and testing. (ALS-8, SIM-1, and TXT.2
programs are copyrrghted.)

Facto ry Assem bled/Tested
or Kit 9000 1 4 s90

Sol System l-A

MISCELLANEOUS

1. Sol-PC Single Board Computer with S0L0S
personality module

Facto ry Assemb led/Tested
Kit

101036-01
101036-02

s745
s575

2. PM 2708 Personality Module without EPR0Ms Facto ry Assemb led/Tested
Kit

1 07000-0 1

107000.03
$40
s30

3, S0L0S Personality Module Factory Assembled/Tested
' Kit

107000.02
1 07000-04

sg0
s75

4, B00TL0AD Personality Module FactoryAssembled/Tested 107015 sl 00

5. 2201240 Volt Transformer for all Sol-20 series units

Note: AllSol-20 series units and SolSystems are available lor 220 Volt,50Hz operation
Contact factorv f or pricinq and delivery inf ormation.

Kit 105034 s50

6. WWB Wirewrap Prototyping Module Kit 2l t 000-02 s40

7. Helios ll Upgrade 0ption provides all necessary

hardware to upgrade Model 2 Helios D isk Systems to
Model 4 including additional dual drive, front bezel,

{an, cables and power supply. (Must be installed by
facto ry.) lnstallation 304100 S2295

8. Sol Systems Technical Manual 730000 s25

9. Helios ll and PTDOS Technical Manual 730009 s50

Processor Technology Corporation 7100Johnson tndustrial Drive, Pleasanton, California 94566 (415) 829-2600
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This video game is included
with GAMEPAC I

oio i

*

Extended BASIC is available in both disk and cassette versions

rx.31ftfi

SOFTWAR E (including manual)
Minimum Memory

Bequired" 0rder No Price (SUS)

1. Extended Cassette BASIC 16K 727017 s45.00

2. BASIC/5 cassette 10K 727000 sl9.50
3. New 8080 F 0 CAL* cassette 10K 721024 s19.50
4. TBEK 80 Video Game cassette 8K 127099 sr 9.50

5. GAMEPAC 1 Video Games cassette 4K 727006 sl9.50
6. GAMEPAC 2 Video Games cassette 4K 727160 sl9.50
7. Software# 1 Resident 8080 Assembler cassette 6K 727422 s19.50

8. ALS-8 Resident Assembler, Simulator and Text Editor cassette 12 t( 727012 s4s.00

9. Extended Disk BASIC 32K 727036 s9 s.0 0

10. PTD0S 1.4 Disk ( lacement)

11. Extended Disk F0RTBAN
32K

32K

727030

727100

s9 s. 00

sg 5. 00

12. Cassette PIL0T t6K 727 110 s24.50

13. 8080 CHESS cassette (available soon) 16K 7271s0 sr 9.50

1{. ASSM, Advanced 8080 Assembler cassette t0K 72t120 519.50

15. DEBUG,8080 Casette Debugger 8K 727130 s19,50

16. EDIT Advanced 8080 Editor cassette 8K 727140 s1 9.50

* Registered trademark ol Digital Equipment Corporatron.
**ll cassette CUTER is used, an addrtional 3K of memory is necessary

il ote:
A S0L0S or CUTER monitor program is necessary to load and run casselte software products.

All Processor Technology software is distributed through authorized dealers or on an individual basis for personal use. Each software package

has been copyrighted by Processor Technology and all rights therein are reserved. No license to copv or duplicate is granted with distributron or

subsequent resale.

Prices and specifications are subject to change without notice. Prices are in U.S. dollars, apply in U.S.A. only and may be slightly hrgher elsewhere

Processor Technology Corporation 7100Johnson lndustrial Drive, Pleasanton, California 94566 (415) 829-2600

rl-

,.

Svstem



ProcessorTechnology
lEPTT 109

Proclrror Tcchnology
Corporrtlon

October 12,1978

Dear Retailer:

7'100 Johnson lnduslrai Drrve
Pleasanlon. CA 94566

(415) 829-2900
Cab|e Ac,dress PBOCTEC

I

Due to temporary circum,st'ancqs, I have suspended publication of the Per-
sonal Computer Retailer for a short period of time. A regular publica-
tion schedule will begin again soon.

In the meantime, here is some information you should know about right
away! ''

Changes In The Marketing Department

Our Marketing Department has been reorgani zed to improve its responsive-
ness to your needs. The following changes are effective as of October 10.

SALES DEPART}',ENT

Loren l{i11ey has been appointed Sales I'lanager, National and International
Accounts. He will continue to manage all existing dealer accounts as well
as established O.E.M. and international accounts.

Ralph Palsson becomes the Sales lrlanager for all new national and interna-
tional accounts and will be r.rorking to develop new accounts in the retail,
0. E . lr . , and international markets .

Brett Bullington and Debb1, Oester are our new Sales Representatives anC as
such will be handling all of your needs at the factory. Contact either one
of them regarding the status of your account, orders, shipping information,
etc.
SALIS ADT'INISTRATION DEPARTMENT

C-,.--.., Hawkinson becomes lrlanager of our newly formed Sales Administration
Department. Connie will be in charge of co-ordinating a gamut of internal
sales support functions.
ADVERTI SING DEPARTI'IEI{T

Dottie lianat is the new Advertising I'lanager and Sa1ly Turner replaces Dottie
as Advertising Assistant.
Elizabeth Fairchild rnoves from Advertising into a staff position in l'larLeting

CUSfOrcn SERVICE DEPARTI.IENT remains unchanged. Continue to contact:
Diane As cher tor Re turn Autho rization requests and
Linda Bilbrey for Warranty Repair and parts requests.

TECHNICAL SUPPORT also remains unchanged,as do techniciansr hours.



II.

III.

IV. YOU h'ANT iT WHEN !?

I tem

8080 Chess cassette

GAI*'IEPAC 2

DEBUG

Faceplate for video
monitors

16KRA- 1 ,32KRA- 1

48KRA-1, 64KRA-1

Shipnent
6e8,1nS

week of 70/23

shipment begun

week of 10/9

week of 70/76

Change

rnoved back 4 weeks
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Proccrror Tachnology
Corporrtlon

Page Two

The CORONA...Color Graphics Board Announced

You'11 be getting inquiries shortly from your custoners about the Pro-
cessor Technology CORONA=.1K color graphics board which is described in
the cover story of the Novenber issue of Popular Electronics magazine.
ffve attached a short article.by Sal1y Tuiner which summarizes the Pop-
ular Electronics story in case you cannot get a copy.

The Popular Electronics story says that the product is sti11 in develop-
nent and will be available through computer stores in kit form for $395.
The CORONA is indeed still in the design/developnent stage. It is cur-
rently scheduled to begin production in February and begin shipment in
Apri1. That projection assumes no obstacles arise to slow up the sche-
dule. We'11 keep you informed as the shipping date becomes more firm.
I'leanwhile, you can assure your customers that the product will not be
available until next year and that no other store has it either. We

are not accepting prepayment or prelininary orders.
We'11 be sending you sales literature and additional marketing informa-
tion when we are closer to delivery.

To11 Free Dealer Locator Hotline
Beginning in October, prospective customers can find the dealers nearest
them by calling our to1l-free hotline. The line will be answered between
8 and 5 Pacific Standard Time on weekdays. A friendly voice will take
the callers name and address and give the names and phone numbers of near-
by dealers. The names and addresses of callers will then be referred to
dealers for fo11owup.

The hotline phone is not connected to our regular switchboard. Ca1ls can-
not be transferred to other factory telephones.
The hotline numbers, one for California and one for the rest of continen-
tal USA, will appear in Processor Technology's smaller ads such as the one
in November Popular Electronics. These ads do not include enough space
for a dealer list. We will continue listing dealers in B)'TE and Creative
Computing.

Irve included reprints of two new black and white ads with this letter.

shipmerlt begun
shipment begun

moved back 4 weeks
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Proccuor Tachnology
Corpo[tlon

Page Three

WordWizard SHOWN IN NEW YORK AND DALLAS

Our new word processing software package has been christened the l{ord-
Wizard. It will retail Tor $295 with a 50eo Dealer discount. t{e should
begin shipment in the next 30 days.

Diane Ascher from our Customer Service Department demonstrated the pro- .
gram at the New York Personal Conputing show (Sept. 15-17) where she di-.
vided her time between three dealers' booths--Computer Mart of New Jer-
sey, Computer Mart of New York, and the Computer Cornel. Sales Rep.
Debby Oester went to the Da1las show (Sept. 30-0ct. 1) where she pre-
sented the same demonstration at two dealer booths- -Conputer Port and
Interactive Computers. (Debby, by the way, vson a bottle of champagne
for thinking up the name "WordWizard.t')
Overall, supporting dealers at shows in this way seems to be very suc-
cessful both for us and for you. We plan to do more of this in the fu-
ture.
NKRA

Within the next week you will be receiving update inforrnation on the
new NKRAs(i6KRA-1, 32KRA-1, 48KRA-1 and 64KRA-1) which will enable you to
make them compatible with all S-100 bus computer.

CHRIST}'IAS IN II,AWAII

Don't forget to keep sending in your sales verification forms for the
"Christmas in Hawaiit' contest. Thirty-nine salespeople have signed up
so far.

Best regards,

Dottie Wanat
AD\IERTI SING DEPART}GNT
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CORONA Color Graphics is Coming

by Sally Turner

The November Popular Electronics will feature a cover story about Processor

Technology!s innovative high resolution fuI1 color graphics accessory for
nicrocomputers. The CORONA System is a graphic display memory capable of
providing 256 different colors in a 256-by-256 display with both graphics
and alphanumerics. These are mixed and overlaid to interleave graphic and.

text information anywhere desired on the screen.

CORONA is fully bus compatible with the Sol-20 micro.orprrr", and VDl,t-l video

display module but can be modified to fit other 5-100 bus formats. It oper-

ates both for color-picture storage or conventional black and white computer

memory (256 shades of grey).

The CORONA's circuitry nounts on three printed circuit boards. Two boards

plug directly into the 5-100 bus of the computer. In So1, only one slot,
the I'top sl.ot", is needed. The third board is packaged externally with the

analog circuitry and video connectors.

Memory access by the computer is handled in one of two modes: "bit mode",

which simplifies interfacing with BASIC and FORTRA}i, and a11ows direct access

to individual points on the screen; and "byte mode" used for high speed data

transfers from the CPU to the COR0NA. Its color-video encoder transforms

the red, green, blue and luninance data from the color map into NTSC or RGB

color signals.

In addition to opening new visual frontiers for video games, CORONA is a

powerful tool for business, artistic, scientific and educational applica-
tions. Fu11 animation, vivid graphics, and poster-1ike displays can trans-

form any presentation into a colorful nrulti-media event.

Many of your customers will undoubtedly be interested in this dl.namic new

product.
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Byte Shop
three new
grouP of
countants
November

Published by Processor Technology Corporation
7100 Johnson Drive, Pleasanton, CA 94566

ortland introduced
ems to an invited
ttorneys and ac-
special show on

ebby Oester from our

November 20, 1978

Pat Terre1l, co-owner of the
store, was more than pleased with
the successful event. He exPects
four to six word processing sYstem
sales to result directly from the
shobr. His Seattle store will host
a similar show very soon. He also
plans variations on the show for
insurance people and doctors.

Asked what he will do differentlY
at the Seattle show, Pat said he
wants to handle the peoPle rnore
efficiently.'FreguentlY there
(Continued on page 5)

attorneys vlew
Wordl[izaxd,

ofP
syst

130 a
ata

7. D
Sales Department represented
Processor Technology with a demon-
strati,on of the WordWizard Elec-
tronic Typing System.

WordWizard--
Star of the Show

WordWizard turned out to be the
star of the show. According to
Debby, some of the guests already
owned word processing systems
from companies like Vydec, Word-
Stream and Lexitron. They were
very impressed with the capabil-
ities of WordWizard compared to
these more expensive systems.
They al-so liked the flexibility
of the SoI System for many other
business applications.

The show was held in a banquet
room of the Travel Lodge Inn from
10 in the morning to 7 at night.
A hostess,/receptionist greeted all
prospective customers at the door,
She made name tags and invited
the guests to sign the register.
Three systems were in operation
with Debby and two Byte Shop
salespeople alrays on hand to make
presentations.

\

I

t

I'larketing Staff looks on as
Debby Oester demonstrates
WordWi zard.
Who's Who in the Marketing Dept.
Back Row, L to R: Bob Marsh,

Bob Groppo, John Chong,
Loren Wi11ey, Don Rega1ler,
Brett Bullington, Liz Fair-
child, Dee Wunderlich, Mike
Mi11s, Ralph Palsson

Front Row, L to R: SaIIy Turner,
Freddie Jacobowitz, Denise
Parj-a, Dottie Wanat, Linda
Bilbrey, Connie Hawkinson,
Diane Ascher and Debby Oester
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8080 CHESS Cassette

DEBUG

Faceplate for video
monitors

SolPrinters 2 and 3

WordWizard

I EPT 1 114

Shipment Begins

Shipment begun

Week of November 27

Shipment begun

Week of December 4

Week of November 27

Change

l'loved back
7 weeks

\'

Youwantitwhen?!
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tr'tinanceAmerica user
happywith serviee

by Sa11y Turner
To get more information about the
FinanceAmerica flooring progran,
f contacted a 1oca1 appliance
store owner who uses it.

Frank Lozano of Frank's TV &

Appliances in Pleasanton told me,
"No other finance company has ever

served us so we1l. FinanceAmeri-ca
works WITH you. They eagerly
pitch-in to help us with displays
and special promotions. "

Frank especially l-ikes the flex-
ibility of Finance America com-
pared to other flooring companies.
"They don't hold you to the bottom
Iiner" says Frank. 'When we've
needed extra merchandise for
special occasions like Christmas,
they stretch the budget to accomo-
date us. "

When asked if he minded the mon-
thly inventory check, Frank said,
'Not at all. fn fact, it's helpef
me keep my own books better. Be-
sides, the benefits are so good,
they far outweigh any disadvant-
ages. All in all, the service
offers more than I expected."

Frank generously consented to
answer any questions you might
have if you'd like to phone him
at (415) 846-5505.
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by Ralph Palsson
As you are aware, microcomputers
are becoming increasj.ngly popular
as an educational tool i.n schools
and universities at all levels.
Some estimates predict that 25$
of the dollars that will be spent
on small computers in the next
few years will come from the ed-
ucation segrment.

How can you insure having a fair
edge on this lucrative market?
Virtually aII public institutions
purchase equipment on the basis
of competitive bids. I'd like to
discuss some aspects of bidding
and a few points that will be
helpful in winning contracts.

REGISTER YOUR PRODUCTS
AND SERVTCES

Many dealers shy away from propos-
ing bids and contracts because of
the red tape involved. I argue
that this effort is worthwhile.
llany times one winning bid will
lead to the subsequent sale of
scores of systems.

Por bidding and contract propo-
saIs, the purchasi.ng agencies in
your locality must be aware of
your products and servicesi sor
you need to register with your
staters (and rteighboring state's)
"Division of Purchasing" or the
"Department of Education" in the
Etate capitol. You will be sent
an Application Form and Conunodity
Listing to indicate what products
and services you're qualified to
bid on. Needless to say, you
also become eligible to bid on
appropriate computer Bystems for
other state agencies.

One form of bid you may receive
is a Request for Quotation. Typ-
icaI1y, RPQ will ask specific
quote, delivery information,
terms, etc. on an approved system.
You are held to your submitted
quote and may be issued a purchase
order on the salne document.

Another form you may encounter is
a Reguest for Proposal; this is
a contract proposal, used mainly
for Multiple Systems Purchases
and high-doIIar volume potential,
also for open number of systems
over a given time period, €.9.
one year.

SECRETS OF SUCCESSFUL B]DS

It is important to comply with
the administrative requirements
contained in bid specifications.
For complicated proposals you
might want to hire a professional
contract wrj-ter. If you have
spec5.f ic questions on a proposal,
phone me, IrIl be glad to help
you.

You can find out who your competi-
tion is and what they're offering
from the bid-generating agency
upon reguest. This wiLl increase
your chance of winning the con-
tract.
I suggest you register with individ-
ual school districts and coIleges.
(Continued on page 4)
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(Continued from page 3)
They freguently have the funds to
make direct purchases.

It may take a while to close sales
for schools because of limited
budgets and fiscal years. But
remember, once funds are allocated,
theyrre almost never diverted to
other uses, and educational in-
stitutions are virtually always
'good" for the money.

SoI Systems are useful in educa-
tional applications in a variety
of rolls from classroom to
administrative. They're useful
in computer aided instruction
from mathematics to bilingual
learning.

Because of Processor Technology's
comprehensive and high quality
product liner !r€ expect to hold
a large share of this market.

..JOMTNG TN JANUARY

We believe pictures generate
excitement which in turn sparks
enthusiasm. . . an effect that snow-
balls when sales literature is
used right. We want you to have
the tools that enable you to make
well planned sales presentations.
So, we designed a colorful 4 page
folder and an array of data sheets
describing our products, which
you'11 receive in January. By
adding your o\dn store's Litera-
ture, you can'customize to meet
individual needs.

fn the past sales literature con-
sisted of brochures aimed at
technical users. The new data
sheets address a broader audience,
particularly the business user.

The first 3 data sheets will be
sent to you in early December.

Customtzed sales lit kits

IIe I re fu}ly courmitted to support-
ing the education market and your
place in it. So, Ietis work
together for a profitable future.

^-rr.,\1,
Ralph Palsson, educational mar-
keting specialist for Processor
Technology, has been writing
sucessful bids for two years.

They consist of 2 pages on the
nKRA memory boards, 4 pages on
WordWizard electronic typi-ng,
4 pages on Extended BASIC.

Our colorful 4 page folder will
be a brochure explaining Processor
Technology as a company; who we
are, our history and our market-
ing intentions.

We'lI continue to use the So1 and
Helios brochures temporarily.
The Helios brochure is being re-
vised to include explanations
and pictures of the He1ios II
model 4.

We developed this colorful set
of materials to enable you to
compliment and tie together sales
promotion efforts.

Selling So1 to edrrcators

Page 4, Vo1.2 No.10
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Attor neys v iew WorrlWi zar d,
(Continued from Page 1)
uere aLmst twenty PeoPle in the
room at once, all trYing to get
their questions answered. One
colution is to schedule demonstra-
tions at definite times. Another
approach is to give a fairlY short
fonral demonstration, then gualify
the prospects for a followup
appointment with a complete demon-
stration later. "

Store manager Tom Rich was resPon-
sible for most of the organization
and planning of the show. He
reported that total costs for the
entire production were under $600
including the room rental and all
advertising costs.

Primary advertising for the show
was 500 formal, printed invita-
tions to attorneys in the Portland
area. In addi.tion, he ran a sma11
ad in the locaI PaPer for three
days before the show.

As Tom pointed out, "A turnout of
130 people was excellent. We

could easily have had more systems
with more salespeople demonstra-
ting them. I think Patrs idea of
scheduled presentations would be
he1pfuI. It's also important to
have hands-on time so people can

lschnolqgy

FACTORY TRAINED

Jhs ccnifiu J,"--'

l-'/n ErA

Participants in the August
Technical Seminars recei.ved this
attractive certificate!

see how easy the sYstems are to
use. '
'Another thing, I'd have the hos-
tess do some qualification of the
visitors. rf she knew what their
specific interests uere, she could
cue thqm to a particular Eystem. "

"And one last thing, f liked Deb-
by's suggestion that we should
have a quiet room, a closing room,
where we could take people to
discuss terms and sign papers. If
hre had had a room like that r w€
might have sold ten systems right
at the shohr. "

Tom Rich will be happy to talk
with any dealer planning a similar
event.

A11 newACCESS
comingJanuaryl
Diane Ascher from our Customer
Service Department, recently
volunteered (Army Style) to take
over as editor of ACCESS magazine.

Her first official decision was
to establish a regular bi-monthlY
schedule for the magazine. Her
plans also call for some major
format changes.

"My goal is to make ACCESS a
magazine that appeals to both the
technical and non-technical eus-
tomer," says Diane. "Customer
contributed articles wiIl be
featured, BS well as regular
articles about hardware and soft-
urare updates. We are particularlY
interested in applications soft-
ware. And, f encourage letters-
to-the-editor," says Diane.

AII previous subscribers will get
the next three issues as part of
their original subscription.
So here's your chance! See Your
name in print or encourage Your
customer to submit articles,
Diane awaits your contributions.

..t
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Heliosfluser's manual
we.LL reeeived by dealers
'The neu oanual has a good Table
of Contents ao you can find yhat
you're looking for right away,'
eonunented Paul ltatzke of the
l,ladison Computer Store. "The
style makes it easy to understand,
and I like the ray it looks, too."

Our new Helios If Userrs Manual
uses simple language to explain
how to operate the Helios. A1I
theoretical and service-related
informati-on is left out. t{e de-
veloped this manual to meet the

needs of the business user who
typically has no technical know-
Iedge and depends entirely on the
dealer to test and repair his
equipment.

Dealers should be receiving the
new PTDOS Userrs l{anual soon, to
be used in conjunction with the
He1ios User's Manual. It des-
cribes the operating system for
the He1ios.

Plans for the future call for both
a User's Manual and a Technical
Service Manual for each of our
hardware products. The So1 is
currently undergoing this change.

New pricelist
"Bestoneyet"
This was the frequent reply from
dealers and sales staff when
asked how they liked our new
Price List.

"It sure helps to have such a
professional Price List," reported
Gerald Wright of the Digital Deli
(Mountain View, CA) . "Before, I
had to circle appropriate items
for our customers. Now they can
understand it and make selections
themselves. The pictures really
helped to tie it all together. "

He liked the folder idea, too.

Several dealers commented that the
new layout and pictures make this
price list especially useful as a
sales tooJ, unlike other price
lists.

Page 6, VoI.2 No.10
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The news you've aII been waiting
for! Processor Technology proudly
announces the 1978 Winner of the
Christmas in Hawaii Contest:
JOEL SHUSTERMAN, COI"IPUTER EI{PORIUI.{,
Cherry HilI, New Jersey. Congrat-
ulations, JoeI! (Mind if we send
along your friendly roving re-
porter for an on-the-spot i,nter-
view? )

Second prize, a Sony Trinitron
Color TV goes to IIARRIET SHAIR,
COMPUTER CORNER, White Plains, NY.

lEPT}-IIY

Published by Processor Technology Corporation
TIOO Johnson Drive, Pleasanton, CA 94566
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cffiwqferseydealer

December 18, 1978

Third prize winners of the Polaroid
Pronto Camera Outfits are: BfLL
BLOCK, INTERACTTVE COI{PUTERS,
Houston, TX; GRAFIAI'I !'IEAKINS, BASIC
COI1PUTER GROUP, Vancouver, B.C.;
LARRY STEIN, COIIPUTER l,lART OF NEW
JERSEY, Iselin, NJ; and ROBERT
VIPOND, COMPUTER l,IAGfC, Modesto,
cA.

Congratulations to aII these
winners, and a special Thank
to everyone who particiPated
this event.

You
in

"I'ly objective is to enhance the working relation-
ship between dealers and our Sa1es Department.
I intend to clarify certain policiesr" says
Elizabeth Fairchild, our new Sales l'Ianager. "For
example, putting our OEM sales Program in writing
so dealers witl be able to work with us in pur-
suing OEl4 accounts. "

As Processor Technology becomes more involved in
the business market, Elizabeth plans to give
dealers more sales support similar to the Word-
Wizard l'larketing Overview and product trainj-ng
seminars.

Elizabeth has a background in elctronics, and
before joining Processor Technology in April L976,
she worked in retail sales

Prior to promotion to Sales l,tanager, Elizabeth headed up our Advertising
Department and was largely responsible for helping to develoP our
public image.

We know you,11 enjoy working with Elizabeth and her staff. They're a

hard working team commj,tted to getting resultsl

Crfpc}]lllo nCIr-Y)@
r)e(L) s o Les rY)o,DCIgep.-

r
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SolPrinter 2, 2E,
and 3

WordWizard

lEPTI-120

Shipment Begins

Shipment begun

Shipment begun

Shipment begun

DOTT \E

m
Twenty thousand mj-1es and fifteen
days later we had managed to visit
many of you and give your staff a
personal introduction to Word-
Wizard and the advertising program
developed to promote it. Your
response was more than enthusias-
tic. It was obvious you shared
our excitement for WordWizard
and its market potential. As Ben
Bennett from Roms rN Rams in
Raleigh, North Carolina put it,
"The market is ready for a low-
cost system which j.s as easy to
learn and as simple to use as

WordWj-zard. We already have
customers ready to buy. "

Again, Gary Ingram, lttike Ftills,
Ralph Palsson and I would like to
thank all of you for making us
feel so welcome. Although we
succeeded in totally exhausting
ourselves, we aII agree that we
were glad for the opportunity to
visit your stores and get better
acquainted with each of you.

We appreciate the time you took
from your hectic schedules to
share with us your cornments and
suggestions on WordWizard as well
as your thoughts and ideas about
Processor Technology and the
industry in general. Your inPut
is extremely valuable. The j'nfor-
mation exchanged will heIP us in
formulating future policies and
progrcrms--policies and programs
which will, hoPefully, enable aII
of us to work together in the
most effective and Profitable
manner.

From myself and the staff of the
Personal Computer Retailer, HAPPY

HOLIDAYS to all of you and Your
families t
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O. Why canrt I put a plastic
wheel into a metal wheel ma-
chine and vice-versa?

A. The mechanism is completely
different in these two machines.
Using the wrong print wheel
will damage the wheel and void
the warranty.

O. What's the difference between
the metal and plastic wheels?

A. Metal print wheels are actually
a very hard plastic that has
been metal-p1ated. Metal
wheels last 4 times as long as
plastic and are available in
different fonts.

Werre back again with Software
Sentre. Herers some new software
avai.lable for HeIios:

CP/1.4 will soon be avaj.lable for
Helj,os from: Lifeboat Associates,
164 W. 83rd St., New York, Ny
10024 . (212) 580-0082.

General ledger, Accounts Receiv-
ab1e, Accounts Payable, Payroll
with Job Accounting, Inventory
Control and Order Entry...a com-
plete package for Sol Systems
III and fV available now with
extensive dealer training. Con-
tact Dick Babb, MicroSun, 2989
North lutain St., gfalnut Creek, CA
94649. (41s) 933-6252.

O. How can I tell when the wheel
is beginning to wear out?

A. Serifs, periods, commas, hy-
phens and underscores wear out
first. You can spot-check
these symbols periodically.

When will I receive delivery?
Delivery will be limited this
guarter. We will get the
major part of your scheduled
order to you. In some cases,
the SolPrinters are beige rather
than black. We expect the
delivery situation to improve
next guarter.

O. Where do f get supplies such
as ribbons and additional print
wheels?

A. These are available from
Processor Technology as weII as
many other sources. we encour-
age dealers to find a loca1
source.

O. What about maintenance con-
tracts from Diablo?

A. Diablo Warranty Extension con-
tracts are 5135 (SolPrinter 2
& 2E) and $1I0 (SolPrinter 3)
and available to the end-user
at time of purchase. Five
maintenance depots exist a-
round the U.S. We highly re-
conunend this contract to You
since without one, Diablo will
charge you $80,/hr. for the
first hour and $A0rlhr. there-
after t"' 

;;;;:;;ed on Pase 4)
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...6houtObol@rtnWs
(Continued from page f)
Itlodel SolPrinter 2 SolPrinter 2E SolPrinter 3

Nominal
speed

Interface
included

ParalleI

llode1 # of 1355 WP

Diablo Print
l'lechanism
Forms
Tractor
Print Wheel
included

TyPe

Ribbon

Carbon
Copies
Print Wheel
life
expectancy

Forms Width
Carriage
Return time
Character
Set
Bidirec-
tional
Printing
High Speed
Vertical
and
Horizontal
Tabbing
Automatic
Tabbing for
lluItipIe
Spacer

Word processing
(Ietter & repro-
duction quality)
Dtetal daislmheel
33 cps (480 rrpm)

Titan I0
96 characters
(others will be
available in future
as option)

Carbon film
or cloth
Up to 12
plus original
Approximately 16
million characters
(30-50 million
characters possible)
15 inches max.
300 ms max.

Word processing
(letter quality)

Plastic daislnrheel
37 cps (540 wpm)

ParalleI

Courier 10
(others avai-Iable
as option)

Carbon film
or cloth
Up to L2
plus original
Approximately
4 million
characters

15 inches max.

300 ms max.

High-speed dot
matrix (drafts
& reports)

200 cps (2400 wpm)

SeriaI (RS-232)
(110-9600 baud)

2300

'lx9dotmatrix
(both upper &

Iower case with
descenders )

equivalent to
1O-pitch type
self-re-inking
ribbon
Upto5
plus original
N,/A

15 inches max.

350 ms max.

1345 A

optional (S250) optional ($250) Included

95 characters

Yes

Yes

Yes

88-96 characters 96 characters

Yes Yes

Yes Yes

Page l, Vo1.2 No.Il
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@.eturn
now in

The Return Authorization lets us
know in advance that you are
returning a unit. It enables us
to schedule technicians, order
parts, issue credit, etc., more
efficiently. So, to avoid un-
necessary delays, remember these
procedures:

I. Notify Customer Service by
phone or mail what equipment
you're sending in for repair.
Give the serial number and the
symptoms of the problem.

2. Use the Return Authorization
number as a packing label on
the outside of the box.

3. If more than one item is

If you have customers who would
like to upgrade their system but
don't have the additional memory
or the cost is too high, here's
their chance to purchase one of
our new state-of-the-art memory
modules.

For a limited time only (offer
good through January 30, 1979) we
are offering a special program
which allows a customer to trade-
in their present memory board (s)
for credit toward the purchase of
one of our new, more powerful
memory modules, 32KRA-1, 48KRA-1,
and 64KRA-1.

The benefits of this program are
two-foId:
THE DEALER

This provides you with a good
opportunity to contact old custo-
mers and fiII them in on new
products which are currently
available:
t New energy and space conser-

ving memory modules

CTY)O Boio.RO
apg e pR'o,gr?CIm)

A.

cr;vered by a single Return
Authorization slip, but the
items are being shipped separ-
ately, please do the following:
Indicate on the Return Author-
ization slip which of the items
is being shipped under separate
cover;
Attach the Return Authorization
slip to the outside of either
of the boxes;
On the outside of the other
box, clearly indicate the
Return Authorization number
covering the return. OR, bet-
ter yet, attach a copy of the
original Return Authorization
sIip.

B

* New software application
programs such as WordWizard

THE CUSTOI-IER

Sinee the trade-in values are
high, the customer gets an up-
graded system at minimal cost.
New applications programs (such
as WordWizard) can be easily run
on his upgraded system. And the
nKRA family of memory modules
offers:
* Up to 54K on a single board--

more usuable backplane slots
* Lower power consumption and

less heat
* Extended memory through Bank

SeIect
* Synchronous operation--no

wait states required

Specific details of the program
may have already reached you. If
not, you wiII be receiving them
very shortly. So, 9et ready to
sell those boards!

C

Vo1.2 No.11, Page 5
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The next in our series of techni-
cal seminars 1s scheduled for
February I2-16. It is especially
designed for the technician who
has not yet attended a Processor
Technology tech seminar. Since
both hardware and PTDOS software
will be discussed, you may want
to send two technicians. Enro1I-
ment is limited to ten people,
so get those reservations in now.
Phone your dealer representative,
Debby Oester or Brett Bullington.

Inthis issue...
The next in our series of
technical seminars..see page I
An updated PTDOS 1.5 has
been released .page 2

Businessmen will ge
chance to see WordW
through ads placed

ta
J'za
jus

The seminar will be conducted as
follows:
}IARDWARE

l4onday: System III trouble-
shooting and interfacing

Tuesday: Morning--Helios Eer-
vice and maintenance
Af ternoon--So1Pr inters

Wednesday: SolPrinters (con-
tinued) --differences and
board swapping.

SOFTWARE
Thursday: Introduction to

PTDOS 1.5
Friday: PTDOS System inter-

faci,ng and device drivers
Be sure to bring a PIDOS manual
and two blank diskettes.

Prerequisites for attendance:

Hardware technicians must be
familiar with the So1 and Helios
rnanuals and the nKRA theory of

for them .page 2

Enthusiasm for WordWizard
conti-nues.... .page 3

It{ore sales literature is
coming your way. ...page 3

DAP has some new business
software; see Software
Sentre ...page 4

operation (theory will not be
covered during the seminar).
Technicians should have an AA or
the equivalent in digital elec-
tronics or computer maintenance
plus at least six months exper-
ience with microcomputers.

Software attendees should be
familiar with the 8080 assembly
language and should be able to
read and understand the code.
Each should have primary respon-
sibility for writing and,/or
maintaining applications software
and/or drivers.
Technicians attending the seminar
will be responsible for their o\dn
transportation and motel accomo-
dations. We recommend the CaIi-
fornia 5 tttotel in Pleasanton at
(415) 462-2626r or Howard Johnson's
in Dublin at (415) 828-7750. Both
are close to the plant.

Teehnica].
sem].nar
seheduled-
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Wordltrizatf,enthusiasm
runninghigh
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by SaIIy Turner
Here we are embarking on another
year and perhaps the most exciting
quarter we've yet experienced.
We're well into the most compre-
hensive sales campaign werve
ever undertaken.

It began with the whirlwind cross-
country visits by Gary Ingram,
Dottie Wanat, I{ike Mil1s and
Ralph Palsson. Various dealers had
the chance to preview WordWizard
and hear all about the marketing
plan to introduce it.

When asked what he thought of the
visit, Eri Golembo (Computer l'lart
of New Jersey) said, "In this day
and age j.t's important to have a
close relationship with the ven-
dor in order to do the best job.
I was very pleased with the visit.
In factr w€ sold a WordWizard
the day after Dottie and Gary were
here. An attorney walked in
looking for a word processing
system. We were 'hot' from the
visit. It was a natura1."

Following the cross-country vis-
it, the first of our advertising
campaigns began in the WALL STREET
JOURNAL. Responses have been
good. When a phone call is re-
ceived, the customer is referred
to his Iocal dealer. The caller's
narne and address is also recorded,
and then this information is sent
to you along with all the inqui-
ries received from the mail-in
coupons. If a customer requests
a demonstrationr w€ phone the
loca1 dealer imnrediately. fn aII
cases, w€ immediately send the
prospective customer a WordWizard
data sheet.

The lilonday lltachine co-op ad mats
nere designed to help you create
an awareness of both you and

ttordWizard in your loca1 com-
munity. When used in conjunction
with the WALL STREET JOURNAI ad
dates, the impact has been good.
Be sure to take full advantage of
your co-op advertising allowance
and run these ads. Rememberr u€
pay 608 of those costs.

The marketing overview which you
received with your first WordWiz-
ard shipment provides you with a
general overview of the system,
its position in the market p1ace,
and tips (based on our experi-
ences) on how to do an effective

(Continued on page 4)

More sales
literature eoming
The WordWizard, nKRA, and Extended
BASIC data sheets which you re-
cently received are the first in
a series of new product litera-
ture planned for publication
during this year.

These data sheets are designed to
be used in conjunction withr or
j-ndependently from, the colorful
new six-page brochure which is
currently in production. You
should receive these brochures
within the next month (weather
conditions permitting the photo-
graphy work to be completed).

The brochure is directed at a very
general audience. This allows
you to custom-tai.Ior your sales
Iiterature package to the needs of
a specific customer. All you have
to do is insert the appropriate
data sheet or sheets into the flap
on the last page. Or, if a single
data sheet will suffice, you can
simply give that to the customer
since each sheet is self-explan-
atory.

VoI-3 No.I, Page 3
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DAP Systems is releasing the
Osborne and Associates accounting
package on Helios II diskettes.
Representing five man-years of
development by Osborne personnel,
the Helios version is marketed
exclusively through qualif ied
dealers and consultants.

The package consists of three
modules: payroll with cost ac-
counting, accounts payable,/receiv-
able, and general ledger. Each
can operate independently or in
conjunction with the others, shar-
ing data files where appropriate.

The dealer price for the diskettes
is $I00 per module. After making
the initial purchase, dealers may
copy the diskettes for resale for
no additional royalty.
The documentation was prepared by
Osborne and is available from them

I under their normal bookseller's
terms. It includes file layouts,
file naintenance programs, data
entry instructions, screen display
formats, and report printout for-
nats. In addition, the individual
programs are documented with a

Wordlfizaxd
(Continued from page 3)
demonstration. Your early respon-
ses indicate that this too has
proven to be a very useful sales
tool.
fn fact, from all indications, it
appears that all of these market-
ing efforts arb very effective.
Your enthusiasm is high. I be-
lieve Ed Hanunontree (Computer
Port, Arlington, TX) put it best
when he said, 'Y'all started
right and folloued through; finest
promotion ue've ever aeen in the
computer business.' And, f night
add, we intend to keep it that
way.

Software Sentre
user's manual, flowcharts, and a
narrative description. The pack-
age runs under CP/$ and CBASIC,
available for the llelios II from
Lifeboat Associates (154 West
83rd St., New York, NY 10024).

?he first module, payroll with
cost accounting, is now being de-
livered. Accounts payable/receiv-
able and general ledger are
scheduled for release in February
and llarch respectively. Prepay-
ment is reguired with orders.

DAP Systems is located at 3901
Victoria Lane, Midlothian, VA
23113. (NOTE: This product has
not yet been tested by Processor
Technology. )
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Sol saga
As told to Phil Dorcas (Computer
Port, Arlington, TX): Last June,
John Cade (a Computer Port custo-
mer), his two sons, and a So1
System III took a 3,000 mi1e, cross-
country trip in a Winnebago.
Weather conditions varied from 1I0
degrees in the desert to below
freezing j,n the Colorado Mountains.

Hooked to a 110 volt auxillary power
unit, So1 ran all day, everyday...
the kids played games, and John did
his work long into the night.

I{hile crossing the hot desert during
a sandstorm, the air-conditioner
went out. The boys opened the
windows in the van...sand went f1y-
ing everlmhere, and John...we11, he
ran off the road and the Helios
disk drive fell to the floor.

John and his sons picked up the
unit, shook out the sand, and
plugged it in. ft worked! "And
to this day it still vorks per-
fectly.' TEE IIORAL OF THIS STORY:
SoI Systems are even better than
they're cracked up to be!

Page 4, Vo1.3 No.I
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Again this guarter we have planned
an aggressive advertising cainpaign
for the Wordl{izard aimed at the
business end-user. The 'Introdu-
ing the llonday l.lachine" ad will
appear in the following publica-
tions:

THE WAIL STREET JOURNAL (EASI
and West Coast editions)

THE OFFICE (a special issue on
word processing systems)

THE AIIERICAN WAY
SITALI BUSINESS COMPUTERS (A

special issue on word
processing systems)

BYTE.

As before, you will receive all
sales leads-generated from these
ads either through our Dealer
Locator Hotline or from the mail-
in coupon request.

When a customer calls or sends in
a coupon, he receives a WordWi-zard
data sheet from us and, of course,

a].m].ng

Upd.ated PTDOS 1.5
r:.oTrr being slripped.

Machine ad's
atbusiness

Hawaiian holid.ay
begins for winners

the name and address of his local
dealer. BUT, donrt wait for them
to contact you! Remember, these
leads are HOT so be sure to
follow-up on them as fast as you
can.

arD

With great eagerness, Joel and
Sheryl Shusterman embarked on
their seven day trip to the beau-
tiful island of Maui in Hawaii.
(And ready they were since both
their children spent the preceed-
ing weeks with chickenpox. )

Theyrre staying at the Kaanapali
Beach Hotel on the strip. Since
neither one had ever been to
Hawaii, their excj.tement and
anticipation were high. But we'11
let them tell you all about it
in our next issue. (fn case you
hadn't guessed, your friendly,
roving reporter didnrt get to go
along despite all her protests!)
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The new release of our disk
operating system, PTDOS I.5, is
being shipped with aII Helios
orders. A11 reported bugs in
FTDOS I.4 have been fixed and a
number of useful features added.
The changes are surwrarized in the
preface of the second edition of
the PTDOS Userrs Manual.

Customers using PTDOS I.4 will
undoubtedly want to switch to 1.5.
We encourage you to offer the
new release at no charge to cus-
tomers. Anyone switching, how-
ever, should have the second
edition of the User's llanual,
which we suggest you seII for $30.

Page 2, Vo1.3 No.}
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YOUR PROCESSOR
90 DAY LIMITED

TECHNOLOGY
WARRANTY

1. lf you are not Satisfied with the service, warranty or otherwise, provided by Processor
Technology or its lectory authorized werranty centers, wrile clirectly to our Cuslomer Service Manager. 7100
Johnson Dr., Pleasanton, Calilornia 9/t566. We will make sure your problem receives our immediate and per-
sonsl attention.

2. Processor Technology warrants each of its Products to be free lrom defects in materials
and/or workmanship for a period ol ninety (90) days from the date the product was originally purchased, This
warranty applies to the original purchaser only and is limited in all cases to repair or replacement of the
delective product.

4. PleaSe Cafetully note that this is a two-way agreemenl. We promise to make reparrs or
replacements as stated above, but you agree that except for our obligation lo make good on lhis promise we
shatl not be responsible for any expense or inconvenience which you might incur or experience with respect
to the product, and which may relate to any incidential or consequential damages, nor shall we be liable for
defects, damage or lailures caused by unreasonable use, accident or abuse. including failure to provide
reasonable and necessary maintenance alter the producls have been clelivered to you. Any procluct whrch
has been mechanically. electrically or electronically altered without specitic wrillen authorizalion by Pro-
cessor Technology is excluded from this warranty.'

5. YOu are respOnSible for the lransportation cosl to and from lhe Processor Technology authonz,
ed Warranty Bepair Center. lf you need to ship the product to the Warranty Repair Center you musl use the
original carton or a suilable replacement to prevenl shipping damage. We recommend you store the origrnal
cartons tor this possibility. To expedite Warranty service you must return the Warranty Regrstration Card to
the Process:r Technology Customer Service Manager, at 7100 Johnson Drive, Pleasanton. CA 94566

6. NO Other person or entity is authorized to give any other warranties or to assume any other
liabililies on Processor Technology's behalt unless made or agreed to in writing by Processor Technology,
and no other person or entlty is authorizec, to give any warranties or to assume any liabilities on the seller's
behalt unless made or agreed to in writing by the seller.

7. INCIDENTAL OR CONSEQUENT]AL DAMAGES SUCH AS TELEPHONE CALLS. LoSS
OF TIME, INCONVENIENCE. OR COMMERCIAL LOSS, ARE NOT COVERED UNDER THIS WARRANTY

8. Any Processor Technology produCt purchased outside ot the United States is nol covered by
lhis warranly.

9. The foregoing paragraphS constitute Processor Technology's entire warranty with respect to
any producl purchasecl or operalecl for personal use, as opposed to commercial use,

10. ANY IMPLIED WARRANTIES, INCLUDING THOSE OF MERCANTABILITY oF FITNESS, ARE
LIMITED TO THE NINETY (90) DAY DURATION OF THIS WRITTEN WARBANTY.

11. SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITATIoN OF INcIDENTAL oR
CONSEOUENTIAL DAMAGES, OB LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY LASTS, SO THE
ABOVE LIMITATIONS MAY NOT APPLY TO YOU.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED.
INCLUDING WITHOUT LIMITATION WARRANTlES OF MERCHANTABIL]TY AND
FITNESS FOR PARTICLUAR PURPOSE, ALL OTHER REPRESENTATIONS TO THE FIRST
USER PURCHASER, AND ALL OTHER OBLIGATIONS OR LIABILITIES, INCLUDING
LIABILITY FOR INCIDENTAL AND CONSEOUENTIAL DAMAGES, ON THE PART OF PRO.
oESSOR TECHNOLOGY OR THE SELLER. Rcv,sed 2'6/7s

Processor Technology Corporation
7100 Johnson Drive, Pleasanton, California 94566 (415) 829-2600
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-\n entire iine of new Processor
Technology hardware and software
prooucts will be shown to the
public for the first time at the
National- Computer Conference in
New York, June 4-7.

Dealers who attenCed our April
seminar had the cppcrtunity to
preview many of these new
products.

HARDWARE

In the hardware department
we'Il be showing the all new

The controller hardware for each
of these systems is divided into
two modules. Cne module resides
in the processor on the 5-100
bus backplane and can conrrnurri-
cate with up to seven device
controllers. The device con-
troller resides in the first
disk drive enclosure and aLlows
for the connection of uD to

ILER
April 18, l9i9

three additicnal drives before
requiring another controller de-
vice.

SCF'Th'ARE

PTDOS 2 is a modified and enhanced
version of PTDOS that will suppcrt
the new hardware.

In the area of Business Applica-
tions software, there are prograrns
to manage mailing lists, do gen-
eral ledger, accounts payable and

Published by Processor Technotogy Corporation
710C Johnson Drive, Pleasanton, CA 94546

New hardware
and software
debut at NCC

C

C

C

C
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C
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SoIDisk 1, a double-density,
dual mini-floppy packaged in
a ccmpact enclosure. It has
a stcrage capacity of 350K
bytes. SolDisk 3 is a hard
disk packaged in a rack-
mcuntable enclosure. It

C

C

C

C

C

C

C

C
\

stores up to ?J l,legabytes of
data.

accounts receivable. A1
are complete1l, integrate
compatible with each oth
as with Wordl{izard. The
purchased indi.vj-dua11y o
errEire package.
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fnthis issue...

Our new Quality
Assurance Poiicy is
now in effect....see paEe 2

An update disk for
WordWizard and FORTRAN
i.s now available page 5

NCC. . .NCC. . .and iilore
NCC. starting on page 1

I'lai lMaster, a list management
ides the end-users wrth

(Continued on pace 3 )
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Joel Shusterman, Computer Ernlrcrium,
Cherry HIII, New Jersey, told 30
Sol Systems to one company as
the result of his participation
in trade shows. 'The rale re-
eulted from the ltini-l'licro Show
in Philadelphia in t{ay of '78 and
the Office Products t Environroent/
Sales Expo t79 at the Philadelphia
Civic Center in Decemb€Er' re-
ported JoeI's proud rife, Cheryl.

Terry Batt, Midwest l4icrocomputers,
Lombard, Illinois, recently ex-
hibited at the Biz Servi.ces and
Equipment Show in Chicago. He
got follow-up requests from 83
companies. To handle all th-
requests, he's holding Open House
in his store on weekends.

Roms 'N' Rams, Raleigh, North
Carolira, has a new name--
Bennett -Stiles Computers. They
also have a new fu1l-time outside

. salesman, Jerry Thomas, who co-
. ordinated their Business Applica-
tions Seminar.

Due to popular demand, the
llemory Upgrade Program will
continue until June 30.

Bristol of Georgetown Compu-
ters in Washington, D.C. recently

NewsWorthy Notes...
bought the Computer Systems Store
in DlcLean , Virginia.

lfernor Electronik ln Sueden has
developed Swedieh and Danish
character generators for the SoI
and Processor Technology loftware.
They wiII be dictributing through-
out Sweden and Denmark. Inter-
ested dealers etrould contact their
Sales Representative for further
i-nformation.

New D.O.A. policy
now in effeet
Beginning March 26, a new policy
went into effect for equipment
received 'Dead on Arrival. ?

lf you test an out-of-box product
and find it faulty within 15 days
of our shipment date, call Cus-
tciner Ser','ice to receive a Return
Authorization number. Be pre-
pared to provide the following
information:
A. Product name
B. Date received
C. Invoice number
D. Serial number
E. Problem with the product.

Repack the product in our shipping
container and return it to us
freight collect. When packing
be sure to:
A. Enclosd a brief description

of the problem;
B. Mark the outside of the con-

tainer with the R.A. number
in two places.

repaj.r or replace the
thin {8 hours of our re-
t the product and ship
to you (postpaid).

If you have any questions, please
contact Linda Bilbrey in Customer
Service.

We will
unit wi
ceipt o
it back

Whodunnit
Editor ..Dottie Wanat

Asst. Editor .Sally Turner
Graphics ..Lois Esser

Ray Oleson
General Input ..Mike lli1ls

Elizabeth Fairchild
Connie Hawkinson

Edith Reisner
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New products debut at NC C C
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(Continued from page f)
the abiIitl, to expand their data
management ca5:abilities while
cutting some routine paperwork.
Some of its more powerful features
include:
1. Cperator can use two to four

disks, dllowing for 15C0 to

z.3llltl3-E]; be locat"a *,..ni,,
three seconds,
can be up-
dated, added
oi'1 , or de-
1 eted .

3. Groups of
entries sh,ar-
ing specific
characteri s-
tics may be
deleted cr
pr-inceo.

4. Prints out
list cf all
changes
a::er updete.

5. Prints c,.-r-,
a selecte.-:
gro-rp of en-
tries or a
s'.atistrcal
sanpJ-e, €i-
cher alpha-
beticai l-y or
by zipcodes.

6. Prints nail-
ing labels
for each en-
Lry, a se-
lec'-ed grcuD, oY a sanpJ-e.

1. When used Uf conjunction with
l^lordWr zard Ele:tronic Typing
System:
A. The mailing list data can

be mer.;ed into form letters
or tables;

B. Prints out personalized forrn
letters to all entries or a
selected qrouD wi t-hout re-
initrating tiie Drocessinq
for each letter.

B. Frrnt speeil can be uD tc 5.i 0
worc.ts per nninL)te- fclr le"te:

quality, 2400 for draft type
quality.

General
bookkeep
repcrtin
for spec
bering o
decartme
features

35 Dealers
attend,ing

Software Seminar
By the time most of you receive
this newsletter our Software
Seninar will be underway.
S:heiuled to begin on Sunday,
.\pri\ 22, the seminar is oesigned
tc introduce you to Processor
Technclcgy's rrew Iine of business
software.

For those of you who were unable
to attend, w€ plan to hold a
condensed version of this seminar
in conlunction with the liational-
Computer Convention (NCC) show
in New York j-n June. A1so, f or
+-hose unable to attend, the May
iss;e of Personal Computer
Retailer wi 1l include a surruxary
of the serninar.

Ledger is a comprehensive
:-ng system for financial
9, offering flexibility
ifying own criteria (nui:-
f accounts and defining
ntalizati.on). Some
include:

1. I'iaintainirrc
Cata on a
mcnthil' basrs
for 24 ncnt:ts I

stores buice'-
figures fcr
12 months.

2. Data neei c:rl-y'
be inpu'. once
for au+-on-t1c
transfer i:'or.
receivables,
oayabS-es ani
payro 11 i n'-o
general ledger
hr^dr ar
lJr vY i q. . .

3. Closes incc:-.e
ani exDel^. se
aCCC -]n:S +-C

retained ear;r-
ings at j/e3r:
end.

4. Fu11y, a-:t3:.--;c
=...'ii + +r:r -
qqg4e rru44

shcws cr:::'-e;
reports ci =ll
transacr-]o:is
facilitatrnc
the traclnc

5

of an itern back to a soul:ce
document.
Reports produced automatically'
include:
A. Chart of accounts
B. hcri.-. sheet trial bala::ce
C . Source j ournaJ. s
D. AuCit trail control repc:. ts.

Account s Payable records ai l :.:r-
com]-no rnvo ices ancl due dates b1
vendor. Other features rncl uie:
1. Outgo:-nq checks are printe'ii

(Ccnt i nuei or -i

C

C

C
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(Continued from Page 3)
automatically, making aPPro-
priate cieductions to PaYables.

2. Multiple invcices can be Paid
on one check.

3. Credit memos and adjustments
maintained with accurate pay-
ables totals.

4. Prepares financial reports va1-
uable for planning c; sh flow
reguirements.

5. Outstanding invoices listed
according to last Possible due
date each week.

5. Schedule of payments Picture,
focusing on discount oPPortun-
ities with discount date,
arount and final paYment date.

7. Aqed trial balance sheet re-
vj-ews monles owing.

8. Aged cash reguirements report
Lreaks out monies owed accord-
rng to due date.

Accounts Receivable provides cus-
tomer master maintenance file
: cording all j-nformation regard-
ing balances'and sales history.
Other features include:
1. A11 invoices entered into c(m-

puter and posted to receivables
automatical 1y.

2. Payments a::d,/or adjustments are
posted against the invoices
as received.

3. Cornputerized month-end proces-
sing initiates balance forward
process wherein all invoices
with nil balance are removed.
Ieaving only outstanding in-
voices.

4. Produces upon reguest:
A. Customer statements
B. Aged trial balance rePorts
C. Exception reports listing

by due date.
D. Offers advice on customer

credit Iimit.

SolSign Astrology System is a
complete natal astrology program
which includes the calculation

New products d.ebut at NCC
and explanation of the birth
chart. Accurate calculations of
the planets, sun, moon and house
cusps. Other features include:
1. Complete transit (daily) as-

trology system 9]ves daily
interpretations as back-ground,
ano specific interpretation of
the da5,Iy sun and moon Posi-'
tions.

2. Easy data input, stores the
longitude and latitude of
malor U. S. cities a:rd r€Ii,ellr-
bers any new cities that are
input.

3. Gives printed output , oY can
be restrrcted tc the TV screen.

4. AlIows chart storage on the
disk for research or for
personal daily transit inior-
mation.

J

C

o

C,

o
o

Miss
our

usual?
Frankll', so do we, bu'- in this
case, don't feel as though Ycu
need to consuft your locaL
ph),sician because you're not
seeing green. Due to the Pro-
longed strike at the paPer
mi1ls, we couldn't get our
regular green paper for this
issue. We hope to be back "cn
the green" f or the next ed:-*-ion
of PCR.

Page 4, Vol.3 No.3
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New, upd.ated. d.isk versions
of WordlYizard and I'ORTRAN available

A new, improved version
WordWizard has recently
released. It i.ncludes:

System Disk (Rev. F), a Docu-
ment Disk (Rev. D), the key-
board and diskette l-abels, and
a Userrs Manuali
An update disk--free to dealers
who have alreadyT6[ght
WordWizard. It will put the
new version on existinE
WordWizard disks.

The update disk will update not
only WordWi.zard, but also FORTRAN.
An existing WordWizard disk is
updated to Release 4. 0 (nod I ) ;
an existing FCRTRAIJ disk is up-
dated to Release 1.1 (mod 0).
Any dealer who has purchased
WordWizard and/or FORTP3N at any
time in the past will automatic-
a1ly receive this update disk
free of charge.

of
been

+ Print control statements to
center and offset printed text;

+ A center comrnand to center text
typed in a document;

+ A screen print activity that
lets you preview the printed
format of a Cocument without
actually printing it;

+ A type-ahead feature that lets
you keep typing during a disk
ACCESS;

+ Various general improvements.

The package j-s available in two
forms:
1. A regular software distribu-

tion kit ccnsisting of a

2

Seminar teaehes customers AND d.ealer
I^ie asked Eri Golembo, Vice Pres-
ident of. retail sales at the
Computer Mart of New Jersey, if
he thought their recent Business
Applications Seminar was sucess-
ful. Herers his reply:

"We sure learned a lot from that
seninar. We l-earned just how
rmportant a structured sales
approach is. If you just sit and
chat with someone about, let's
s&y, WordWizard, you may forget
to mention some important fea-
tures. Then the customer does
some competitive shopping, and
someone mentions some special
feature you forgot to point out.
The customer thinks, 'Wcw, that
other machine didn't have all
this, I and you've lost a sale.

We've always assumeo that the
people whc came to us inquirf ing
about cornputers reaIIy knew a 1ot.
Our serninar showed us that we
were wrong.

"Most of our potential custc-
mers actually know very litt*le
about comput-ers--on1y that they
think they need one. Often,
they don't even know ttre questlons
to ask. Or, amybe they're just
too embarrassed to ask. They
feel that they're the onI1' ones
who don't understand the terrni-
nology. So, it' s in,pcrtant to Lrse
use s5.nrp1. e, easy,-to-understand ,

non-technical language when
explaining the features. Avoid
t conrputereset . "

"Another thing we've learned, "
says Eri, "was the average aware-
ness level of our customers.

Processor Technology's Elrzabeth
Fairchild and Debby Oester
participated in this seminai-.

Vcl.3 No.3, Pa;e 5
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We're hoping to see all of ycu at the National
Computer Conference (NCC) in New York in June.
Our exhibit is located on the 4th fl-oor, booth
nur..J:ers 4048, 4050, 4052 and 4054.

In the next few weeks you will be receiving froni
us five guest passes for the show. If you will
need more, please let your sales representative know.

We'11 have an entirely new booth with two elevated
sections devoted to business applications scftware
plus a special area to demonstrate the new disk
systems.

Besides showing the new product line, we're also
planning a reception for all of you, as well as a
condensed version of the dealer business software
seminar.

We'1I be publishing a fu1l scheduLe of events in
the May issue.

I

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

Page 6, VoI.3 No.3



IEPTl-135

?9 Jun 25 ! llt 4!i Se n ! Msc h rneS J o unul

Processor Technology Goes Und.er
by Tom rrVilliams

Processor Technology Corporation,
of Pleasanton, California, has closed its
doors and had its telephone disconnected.
On June 8th, policc crrs were obscrved
at the doors of the building. A source
close to IW asked one of the6fficers
what was goiqg on, and was told that
they were attempting to serve a surrrmons,
but had as yet been unable to do so.

IMJ tlu's been able to verify tlut at
least two computer deders in the San
Francisco area have been contacted by
the Banli of America, and told to make
payment on iavoices due to hocessor
Technology directly to the Bank of
America and not to the company.
Checking with the Federal Bankruptcy
Court has revealed that the company
has not filed for bankruptcy or for
Chapter I I. It is dso known that [to-
cessor Technology has laid off approxi-

mately 75 employees.
A telephone number, (415) 846-

995 l, has been located which appcars
to reach the company's offices. Repeat-
cd attempts by IW.lo reach Bob Marsh,
president of the company, for comment,
or to get comments from other officers
of the company, have proven fruitless.

There has also been talk, albeit
unconflumed, that the company was plan-
ning to liquidate assets, such as office fur-
nitwe and, perhaps, some equipment, by
means of a public auction to be held some-
time in the near future.

The question that arises for owners
and usen ofProcessor Technology equip-
ment is: what sort of future support can

lthey look forward to, and from what
source would it come? IW has learned

, that hoteus, the hocessor Technology
User Society, is attempting to keep things
together for users. Plans are to try to pre-
scrve as much information as possible by
collecting and distributing manuds and
technical data.

hocesor Technology is not com-
mitted to providing manuals or notices
of engineering changes. Manufacturers
marketing hocessor Technology acces-
sories will also try to keep up enough
orders for another production run. ln
rdditiol,, koteus will try to set up a ser-
vice center, employing factory-trained
technicians. More information on Pro-
teus' efforts can be obtained from:
hoteus, 1690 Woodside Road, Suite 219,
Redwood City, CA 94061.
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A User's Reaction to the SOL-10 Computer

Robrr Bumpour
212 N Ford
Gotdm CO g0rt01

Figure l: Memory alluo-
tions of the SOL design.
Within the lO oreo ot
DW to FFFF, the
SOL-I0 hos o UART dedi-
cotcd to thc tope interfoce,
o UART dedicoted to the
srial communicotions
lnterfoce, o porollel hey-
boord interfoce, one 8 blt
input port ond one I bit
ouout port.

When I first saw the Processor Techno-
logy SOL it was love at first sight. After
acquiring the SOL system, I found that it
has everything (almost) a hobbyist needs
in one package.

The 5OL-10 system which I purchased

TETORY MAP
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cooo

ctoo

c coo

CFF F

PRO6RAI'XABLE I{ET'OFY
OF PROT UETORY
(USER SUPPLIEO}
OOOO - EFFF

ROI OR PiOI
OPERAT.IIIG SYSTEI

I X USER IEIORY
CtOO- C!FF (PROORAHATLE)

ll( iar vtoEo ot3PLav
cc oo- c FtF

USER SUPPLIEO
OOOO . FFFF
xExoRY oi to

consists of a single 10 inch by 16 inch board
computer, a keyboard, a power supply and
cabinet. Figure 1 shows a memory map of
the system which gives an idea of its overall
structure. Processor Technology also makes
the SOL-20 which has a heavier duty power
supply and backplane for five extra S-100
cards.

The SOL single board computer is a com-
plete beginninS system. The board contains
an 80804 processor with fully buffered data
and address buses which are brought to a

connector at the center of the board where
an S-100 compatible backplane daughter
board can be plugged in. lt also has a com-
plement of lO ports. The board and oper-
ating system are oriented around the parallel
keyboard input port and video d isplay
output port. 1 K of the 2 K of program-
mable memory on the board is used to store
the 64 character by 15 line video display
contents. The output of the display driver is
an EIA composite video signal (1.0 to 2.5 V
peak to peak) which will drive any standard
monitor or even a modified TV set. The full
128 upper and lower case ASCII character
set is available for display. With the addition
of a video monitor the system becomes a

srnart video tcrmanal with either full or half
duplex communications modes selectable
from the keyboard.

The SOL design has an asychronous serial
interface port with switch selectable data

ntes from 70 to 9600 bps. This serial lO
port has both an RS-232 and 20 mA current
loop output. Also included is an 8 bit

A tYrE,Er rtTt

FFFF

e-d-..s*



u3a
7aLso.

+3v 1 EPT 1- 138

R93
t5x

selects the scrial data rate there is a jumper
that enables either 2400 or 4800 bps to be
switch selectable. The board had the switch
permanently connected to the 2400 b'
position. This caused the serial lO to wc
improperly when 4E00 bps was selected.
Because tiere are lines feeding from this
circuit to the cassette interface circuit, the
cassette interface would not work properly.
The problem is easily corrected by breaking
the lines between the L and M jumper
contacts (see figure 2).

There is a moderate amount of large scale
integration on the board. The 80804 pro-
cessor, the ASCII 7 by 9 dot matrix encoder,
the two UARTs used for the serial and
cassette tape interfaces and the 5204 (512
bv 8) EROMs in the personality module
are the LSI chips used. The programmable
memory for the computer and display is

made up of 2102 parts. All of the lO selecr
switches and the lO connectors are located
at the rear of the board for easy access. The
personality module is located along the
back edge to allow an easy change of the
operating system.

The system timing is derived from a

14.318'1 8 MHz crystal controlled oscillator
that feeds the video character generator,
UARTs, and 8080 clock divider circuits,
MSI and SSI TTL along with an AH 0026
dual MOS clock driver supply the 808"
clock signals. There is an RC charge-u
circuit that provides an automatic reset
signal when power is turned on and a

controlled "wait" period immediately after
the reset signal.

The keyboard supplied as part of the
SOL-I0 system is a custom unit from
Key Tronics which connects to the SOL-PC
board through a ribbon cable connector
which plugs into a header on the board.
The keyboard uses no LSI encoder and no
mechanisal contacts and can easily be dis-
assembled for cleaning.

The keyboard is easy to assemble and
check out. All of the data bits are latched so

that they can be examined at leisure. The
strobe bit is only on for a very short time,
two to ten ps. There is only one tricky part
of the keyboard assembly procedure. This
is the installation of the four SIP resistor
networks. Extra care must be used in in-
stalling these since they are not as clearly
marked as most of the other items, and

the two different sets of values will not
allow the keyboard to work properly if
interchanged.

The power supply for the SOL-I0 con-
sists of a power transformer, an externa'
filter capacitor for the 5 V supply and a

regulator card to supply the required vol'

+5v

u38
8T 94

s3-r 75 BPS

ilo
t30

300

600

r200

e400/4800

96 00

TO RCVR OF
lAPE UART

1920O Hr
EREAK THIS FUN
T0 ALL0W 4800
EP,S JUHPER

5 SaOO Hr

Figure 2: One minor printed circuit bug found by the outhor in testing out
the SOL computer wos the run from point L to point M from U86 to the doto
mte selection switch. lf 4800 bps operotion is desired os on option, the run in
guestion hos to be broken and o jumper wire from point K to point M on the
boord hos to fu substituted.

parallel lO port which allows a user to drive
any external peripheral.

An option which I think is important to
any system is the cassette interface. This
option, used with the SOL, allows the user
to read or write programs or data to a

cassette tape at a software selectable rate of
300 bps or 1200 bps using standard
asychronous Manchester coded signal at
120012400 Hz or 600/1200H2.

The SOL-PC board itself is a irigtr quality
double sided G-'10 type material with plated
thru holes. There is an excellent solder mask
on the board with all component locations
clearly labeled. The unit I received, which
was Revision D of the board, had two
defects which Processor Technology asked
the assembler to change: two lines crosscd
on the same side of the board and two lines
to the 5-100 bus were revercd. Both were
easy to correct and l'm sure thesc defects
will have been corrected on the next revision
of the board.

I also dirovered what I think is another
crror on thc board. ln the circuit that
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Photo l: Prx.essq Tech-
nolqy SOL, with cobinet
cover removed to reveol its
lnner *crets
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tages (t2 VDc at 150 mA, 5 VDC at 2.5 A,
-12 VDC at 200 mA) to the SOL-PC and
keyboard. The SOL-20 system power

supply, in addition to these voltages, pro-

vides 16 VDC at I A unregulated, -16 VDC
at 1 A unregulated, and 8 VDC at 6 A un-
regulated for the backplane Altair (S-100)
bus daughter board. The regulated 5 V to
the SOL-PC board has an over voltage
crowbar on its output which, on my
original version, had an overly se nsitive
urrn on characteristic. Processor Tech-
nology has since se nt a revision which
corrected this problem.

The SOL system cabinet is sheet metal
with solid walnut sides. lt is designed to
house the SOL-rc, the keyboard, power
eJpply, backplane and five additional
91 00 cards in a fan cooled card cage.

The cabinet is. constructed so that the
power supply is isolated from any radio
frcquency interference (RFl) switching
transients in the memory or processor
cards. The whole systcm looks well
striclded, which is an important consider-
ation in this age of CBcrs. The walnut
sides come sanded but unfinished; they
look nice but take a lot of time to finish
properly.

The asscmbly manual that camc with the
systcm describes the asrmbly procedure

very wcll. lt features the kind of complete,
stcp by stcp format that kit builders have

come to expect. lt secms very completc,
including picturcs and drawings of how to
asscmble the components and subasscmblics

into a useful computer and terminal. How-
ever, there wtre no flowcharts, block
diagrams or explanations of how the differ-
ent sections of the computer are supposed

to work, or how they interact with each

other. As of this writing (sprinS 1977) I

have still not received two sections of my
manual, operating procedures, and theory
of operation. Most of the information that
I have on the operation of the machine has

come from an article in the February Digitol
Dcsign by Lee Felrnstein of LGC Engi'
neering and Robert Marsh (vice president of
Processor Technology), who are the co-
developers of the SOL terminal system. This
article gives a fairly complete though not
detailed description of the operation and
interactions of the SOL system components.

The CONSOL operating system, which is

the minimal operating system, is stored in
1024 K bytes of EROM startinS at C000.
This operating system has seven commands
that can be executed from the keyboard,
sufficient to allow the operator to enter
his or her own programs or prerecorded pro-
grams and execute them. The following are

the commands available through CONSOL:

l. DUmp ADDRI ADDR2 dumps
the contents of memory between
address 1 and address 2 onto the
CRT tcrminal in a hexadecimal
formaL

2- ENter ADDRl enters hexadecimal
format data into memory starting
at address l
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Photo 2: The SOL's disploy generotor produced this video chorrcter grophics
pottern on the outhor's television monitor.

3. EXecute ADDR1 executes a pro-
gram in memory starting at address
1.

4. TErminal is a program designed to
allow the SOL system to be used
like a standard CRT terminal with
serial 20 mA or RS232 interface.
This ability could make th-e SOL
system very attractive to a small
business us€r who needs an inex-
p0nsive terminal.

5. TL (tape load) loads a prerecorded
cass€tte tape into memory at an
address specified by the tape. The
information supplied with the
software doesn't give a vcry good
definition of how the TL command
looks at the tape header data.
Becaur of this, it is very difficult
for the us€r to configure a tape-
hcader for any data he or she would
like to store on a cassctte.

6. BAsic executcs a proSram located
at address 0000, typically BASIC.

7. The final command is the MODE
command wtrich calls a prograrn
that allows all the other commands
to bc entered on the keyboard and
recognized by the computcr sys-
trm.

The early version of CONSOL whictr I re-
ccived docs not have a command to dump
data from memory into a car*ttc ape. This

is a great disadvantage when trying to
develop a program. Whether the program
being developed bombs out or is successful
it is nice to have a copy so it doesn't all hav.
to be gped in again.

The purchaser of e SOL system is also
snpposcd to receive a 5 K BASIC operating
system with the purchase of the on board
audio cassette interface. This 5 K BASIC
includes two computer video games. I had
not yet received this when this article
was written in the spring of 1977.

I ordered my SOL system on September
4 1976 and anxiously awaited its arrival.
Only a portion, the SOL-PC, arrived on
November 18 1975 along with part of the
manual. When I opened the box I was
confronted with what appeared to be a

rather large, random accumulation of parts.
However, all of the parts called out in the
parts list were there. The assembly would
have gone faster if the components had been
sorted, placed in small bags, and marked as

to the section of the assembly procedure
they were for.

The procedure given in the manual calls
for construction and checkout to proceed
together. To follow the manual you must
have a power supply and keyboard to pro-
perly assemble the complete SOL system.
Because I didn't have either of these items
I was only able to proceed with the assembly
until I came to the first step, which required
the power supply; there I stalled. I spent all
of Christmas 1975 lurking around the mail
box, awaiting the delivery of the rest of my
system. Finally, on J anuary 4, it arrived
and off to my basement "laboratory" I

scurried, not to emerge "til the beaste was
up and running."

After much soldering, bending and clip-
ping, I reached the point of the first oper-
ations test. I pluged in my TV monitor,
turned on the SOL system power, hit the
MODE key, and typed in the DUMP com-
mand. Nothingl All I could 8et was the
CURSOR in the upper left hand corner
of the s€reen. This is when the lack of
block diagrams and explanations of the

system really hit me. After what seemed

an extremely long time, I managed to
solve the problem. The dirylay uses the
first rveral words of user memory to
store the line and character positions for
the video display, and somehow, in my
haste to completc the asse mbly, I had
bent a pin undcr on one of the memory
chips. Dumb, but almost impossible to 

_
f ocate. Once this problem was solvedl'
thc rest of the system went together very\,*
srnoothly.

The total asrmbly time, excluding tie
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time I spent looking for my own error,
was about 36 hours. The sanding and

coating of the walnut cabinet sides took
about five more hours. I used clear
atin polyurethane finish of the type found
in most hardware stores. This is a very
hard, clear, fast drying resin that puts a

tough, mar resistant sealer on the side
panel s.

Overall, I feel that the Processor Tech-
nology entry in the microprocessor race is
a good buy. I have had what seems to me
excessive delays but I believe that now
that the production of these units is in
full swing, there should be a minimal
amount of lead time on the system hard.
ware. Processor Technology says that they
have sold almost 1,000 of these systems.
The software development, however, seems
to be lagging well behind the hardware as

might be expected from the history of com-
puter science in general.

lf you are planning to develop your own
software or plan on buying it somewhere
other than Processor Technology, the SOL
system will serve you nicely. The CONSOL
routine provides a step up from the front
panel toggle switch design philosophy of
most of the other microcomputer manu-
facturers and I feel it warrants the purchase
of this system.r

EIrr The Fotlowing Comrnen8 Wcre Rcoeived
from 8ob Bumpous with His Author's
Proofr on October 7 $n. j :

Slncc completing my SOL-10 I lpve
. *ilften o cutplc of shqt prqroms to test
, the wrious lprdvwrc qtions of my sy*m.
; I hote olso purclnsed the SOL upgrde
', hlt whlch dds the larger pot*r tpply
ifan ond b*hplorc ond on ttHS I K ncnory.
'.' I lpw rxeiwd the two mldng setions
', of my monuol end my'&ASlC We. I lrow
,pt yct bcn oble to wn BASIC duc to o
groblem I m hoving getthrg my cosette

i- We lntcrfoce to operote prqerly.
I I lnw ols ruelvcd my SOLOS q?roting
, rystcm; oll of the futrctions cxccpt fic 4e
i'lntatwc wn to w* fll!. _. ^:., .. _ - .

Editors'Note:

At the time this orticle Yws edited
(August l5 1977) o SOL-20 with l6 K
memory ond CONSOL tws resident
ln our office ot 9YTE. 5 K BASIC is
now king delivered, occording to
Terry Holmes of Prxessor Tech-
nolagy.

stmdord ASCII (with Bru* atd
Control rodc fcoturu). RS232-C

intarfoce.

RECO }I D ITIOil ED SELECTRIC

$7es.m

$ees.m

IBM Correspondence

ASC ll Code

TERl,llllAtS

lBll 2741 - cunpotibh or
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Dd-Dtt llc" .llll W.ilodioCrdtar.

$h l(n. Ddb, lac! 75217' ?l+63&971 1
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The SOL-20 in o New Englond parlor context, obviously enioying life. The entire system fits on
one toble with o video monitor on top of the computer ond on oudio tope recorder for moss
storoge to the right.

User's Report The SO[-20

Ebnnb E Brrbour
2 Colirum Av
t{rrfiur NH 03060

John Kemmeny in his book, Mon ond
the Computer, reveals his thoughts con-
cerning the future of computers. Kemmeny
believes that people will have access to large
regional computers in the future. This will
allow people to do many iobs in the home
and provide entertainment and knowledge.
A computer terminal in the home will be

tied to a large regional supercomputer
giving people the ability to do many things
at home not now possible, such as reading
the latest news stories, studying subiects
for degree credit, storing recipes to allow
the input of a week's menu and production
of a grocery list of needed items, and the
recording and computation of family
financial matters. The possible uses of this
type of computer are unlimitcd.

Processor Technology has taken this
concept of the home computer terminal
attached to a $rpercomputer one step
toward reality by providing the home urr
with a terminal and microproc€ssor com-
bination, the SOL, capable of functioning

with, or independent from, another com-
puter. The operating systems provided by
Processor Technology allow the SOL system
to operate as a microprocessor independent
of any outside processor with its own
peripherals until the terminal command is

issued, which causes SOL to operate as a

computer terminal. This combination will
allow the greater use of your home micro-
computer today and in the future. What
follows is a brief description of a SOL
system based on my personal experiences.

Hardware

My microprocessor, a SOL-20, uses an

8080 processor chip. (The 80804 and the
9080A are atso available.) This system has

both parallel and se rial communication
interfaces, a keyboard interface, audio
carsette interface, a video display Senerator,
1024 8 bit words of volatile system memory,
and 1024 8 bit words of volatile display
refresh memory. My system also has 8 K

t2G A,.ir l9?t o BYIE ftotsriqE lx

I,

i
'.t,

1'

I

,

:--

to.,

,

t
a

aI

I

t

o
/

a

,

't )i

-
':

4q
3a

< --_--. )

):'



1 EPT 1- L44

bytes of volatile main user memory for
programming and an operating system
in a "personality module" with prepro-
grammed read only memories.

A feature of the hardware is a parallel
interface consisting of eight bits for each
input and output plus control handshaking
signals. The output bus uses three state
fiL levels for bidirectional interfaces. The
serial interface circuit includes both asyn-
chronous RS-232 and 20 mA current loop
provisions and operates at from 75 to 9600
bits per second, switch selectable. (When I

say that something is switch selectable, I

mean that there is a series of small switches
on the printed circuit board and an explan-
ation in the hardware manual of what the
switch does and what your options are.)
The keyboard interface handles a 7 level
ASCII encoded TTL keyboard which re-
quires a strobe pulse after the data is stable.

The audio cassette interface is program
controllable and self-clocking with a phase
lock loop. lt operates at the dual rate of 300
or 1200 bits per second. lncluded is an
automatic level control in both the record
and playback modes. Recording is the
CUTS/BYTE standard compatible, an asyn-
chronous Manchester code at 12O012400 Hz
or 600/1 200 Hz.

The video display circuitry generates 16
lines from data stored in its 1 K refresh
memory. Alphanumeric and control char-
acters (the character set includes all upper
and lower ASCII plus control characters)
are displayed in either black on whire
or white on black (this feature is switch
rlectable). The solid video cursor with a

switch selectable blink is programmable.
This circuitry can drive any video monitor
or monochrome television converted to
handle video input.

The assembly of the SOL appears to be
relatively easy. I bought my SOL fully
assembled, but I read the assembiy instruc-
tions, looked at the diagrams, and thorough-
ly examined the hardware. I believe that I

could quite easily put a SOL together. The
instructions are simple and straightforward.
The assembly notes include parts lists,
assembly tips and precautions, pictures and
drawings, and step-by-step instructions on
assembly and testing. Also included are

instructions on handling integrated circuits,
soldering techniques, and a list of the tools
that will be needed. Processor Technology
provides schematic and detailed assembly
drawings in a s€parate r€ction of their
manual.

Another important feature of the SOL is

tie system's completeness and modularity.
All of the hardware is in one package and
looks like a large electric typewriter. The

Toble l: CONSOL operoting system commond summory.

Dump mcmory locations to icreen
Enler data to m.mory
Load ro memory
Execute a program at s given address
Execute a progrrm locrted st address zero
Return to terminal mode

Dump memory locations to icreen
Enter data to memory
Load data trom tape to memory
Execute a program at I given address
Execute a program located ar address zero
Return to terminal mode
Seve certain memory locatrons on lape
Load a certain program from tape 8nd execule ii
Lisr tape header information
Allo$ts the setting of the iollowing rhings
Set display 3peed
Set input draver
Set output driver
Set tape speed
Set custom input driver address
Set custom output driver address
Set types into tape save header
Set execute address into tape save header

DUMP
ENTER
TLOAD
EXECUTE
BASIC
TERMINAL

DUMP
ENTER
TLOAD
EXECUTE
BASIC
TERMINAL
TSAVE (NAME)
TXEO (NAME)
TCAT
SET
SET DI
SET IN
SET OUT
SET TAPE
SET CI
SET CO
SET TY
SET XE

AODR, ADDR
ADDR

ADDR

ADDR, ADDR
ADDR

ADDR

ADDR, ADDR
ADDR

Toble 2: SOLOS operoting system cornmond summory

video monitor and cassette recorders are
attached at the back panel with cables.
The system does not have exposed boards
or parts to collect dust or be damaged. The
system can be easily transported.

Operating Systems

SOL, at present, has three operating
systems. They are CONSOL, SOLED and
SOLOS. CONSOL allows simple terminal
operations and computer functions. SOLED
allows more advanced terminal operations
than CONSOL with additional screen, file
and cassette tape operations. SOLOS allows
use of the full range of the microprocessor
plus the full functions of an intelligent
terminal. I cannot describe SOLED any
further, not having the information available
to me. However, CONSOL and SOLOS will
be described in detail.

CONSOL, the simplest of these operating
systems, allows the SOL to function both
as a standard CRT terminal and as a micro-
computer. This software system is not as

sophisticated as SOLOS which has many
more commands and greater abilities.

All the operating systems work in the
following fashion. The same switch to power
up the hardware serves to initialize the
operating system. The operating system
initializes system memory, clears the screen

and enters the terminal mode. Depressing
the mode key causes SOL to operate as a

microcomputer. The operating system

issues a prompt character and awaits further
commands.
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Llstlng l: A tutorlol BASIC progmm of the simplst wriety, creqtcd m.
evening to insuact o 6 yeor old in some of thc cofirplexities of oithmetic.

There are five commands for operating
SOL as a microcomputer under CONSOL,
two for enterint data, two for executing
programs, and one for displaying the

contents of memory on the monitor. (See

table 1 for the complete list of CONSOL
commands.) A person can enter data either
through the keyboard by means of the
ENTER command or through a cassette tape
recorder by means of the TLOAD command.
The ENTER command permits the altering
of any byte or series of bytes of storage wirh
either dau or a machine language program.
Program execution begins with the issuance

of either of two commands. EXECUTE
allows the execution of a program beginning
at any point that you name in memorv,
whereas the issuance of the BASIC com-

mand starts proSram execution from
memory location zero. The fifth command,
DUMP, allows the displaying of any byte
or series of bytes on the video monitor.

The SOLOS operating system allows
for more advanced operation of the SOL.
(See uble 2 for a complete list of SOLOS
commands.) Besides the six basic commands
allowed under CONSOL, there are four
additional commands, with one of ther
additional commands, SET, having eight
different options. To begin with, the

TLOAD command is different under SOLOS
than under CONSOL. Under SOLOS, the
TLOAD command allows the searching of a

tape with multiple files for a certain named

file, skipping over all files before it. Under
CONSOL, you have to manually move the

tape to the beginning of the tape file.
TSAVE allows the saving on tape of the

contents of the memory locations indicated.
TXEC allows the loading of a named pro
gram from tape to memory and the im-

mediate execution of that program. TCAT
allows the listing of the tape file header

information on the monitor. This infor-
mation includes the file name, execution
address, and the beginning and ending
addresscs of the proSram when loaded to
memory.

Thc SET command has eight different
options. One can set the display speed,

allowing the speeding up and slowing down
of characters on thc monitor to suit vour
programming. Using this option of the

BASIC language interpreter, I was able to
generate a very impressive lightning bolt
image for my yqJnt son and his friends.
The input and output driver speeds can

be controlled through the use of the SET

command along with the tape speed, and
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the input and output driver addresses. The
tape save headers can also be altered using
SET. The more useful of the two operating
systems is obviously SOLOS since it allows
greater flexibility.

Software

My system has a BASIC interpreter, the
BASIC-s package. This interpreter has many
of the usual BASIC commands and state-
ments. lt also allows use of system com-
mands within programs. BASIC-S allows the
usage of single dimension arrays, many
BASIC functions, and the ability to read and
write tapes. lt also has 8 digit precision and
the ability to link to machine language
subprograms.

I would advise the purchase of the 8 K
BASIC for one important reason: the
ability to have several commands and fea-
tures not available in the BASIC-5 inter-
preter. These would be the RNUM command
which allows the renumbering of statements,
and also the ability to utilize alphanumerics
and matrices (instead of only single di-
mension arrays) which would be particularly
usefu l.

Uses

I have utilized my SOL for several things.
First and foremost, I have introduced my 6
year old son to computers through games
and learning programs, such as the multi-
plication program reproduced and described
in listing 'l . I have also used it for entertain-
ment especially through the use of the target
game provided by Processor Technology,
and a few games I have written. Lastly, I

have used it to fool around with my first
love, history, I have written several statis-
tical analysis proS,rams for the SOL using the
BASIC-5 software to continue with my
research on colonial New England. Also
reproduced here, as listing 2, is a sample
of a simple program to do elementary
fertility figures.

lhave reproduced and wholly written
a few programs to assist in the mathematical
education of my son. MULT and two other
programs have been written as interactive
quizzing proS,rams to lest and teach mathe-
matics through praise when he is correct
and by showing him the correct way when
he is wrong. Thus the computer acts as a

teacher and could be utilized in this fashion
in every home and classroom for elementary
rhool aged children. More sophisticated
programs could be implemented on the
SOL for older children. These programs,
in the form of games, could serve two
purposes, entertainment and education.

1 EPT 1- 146
Listing 2: A nmple of o stotisticol BASIC opplicotion typicol of progroms
used by the outhor in his ovocotion af historicol studies.
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Circle 64 on inqurry card. I EPT 1- I47
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I Listing 2, continued:
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Mlcro Dlverslone
Contlnulng Hlcrocomputer Educatlon

announces

MIGROCOMPUTITG
HARDWARE AIUD SOFTWARE

An lntroduction to the desLgn,
construction, and programlng

of mlcroprocesaor-based computers.

These are companlon "hos-to-do-1t"
courses on the hardware and softsare

technologles of personal conputlng teught
by Mlcro Dlverslons product deslgners.
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ln closing, I find the SOL system easy
to use, fun to program, an( important in
our home. lt provides my family with
entertainment in the form of games both
from Processor Technology and written by
us. lt also provides a mathematics tutor at
home for my son. lt has also given my son
an interest in and understanding of com-
puters far beyond his years and education.
I definitely recommend the SOL, based on
my experiences with it.r
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PCr rssoc

A Lsncr homtheEditor
'The fiowert, the gorgeous, mystic

multi-colored flowen ane not the flowen of
life, but people, yes people arc the true
fio*en ol life: and it has bcen a most
precious pleasure to hove temporurily
strolled in your garden?

Lord Buckley
No, this lsn't a poetry louad or

philosophlcal tract! but we do feel thar Lord
Buckley elucidates the concept bchhd th€
hocessor Technolog newsletter: lts c.ontents
will be the kind of inloruration thet allows
you to expend the crpative applicrtions of
your perrcnal computlng systen

ACCESS is dedicated to the creation
oI a personal didog between us at PTC and
your rbc truPE Dttrt ru pforluctq becrusc
we believe that it's importsnt lor you to
understand your present system well enough
to use it effectively, belore you becore
trapped in the *Hgger means bener"
s5mdrome.

Hence therc will be no advertising of
any kind in ACCESS, and rc thinly disguised
pitches aimed at gettlng you to prrt with
your hard earned money for tbe unneccesssry
duplication of existing hardware.

F,ach issue rr7contain articleq
engineering/application bulletins. and soft-
ware (PROGR{M}listings whicb we think
will help you get nrore fun out of orming
your computei,

AII we expect hom you in return is
what's known in technical and psycbological
circles as feedback. Il you have devised a
neat hardware modifrcation or r*ltten a
nifty prograq scnd it to us and you'll get
no frnancial r=muneratioru You'll iust get the
glory of sedng your name ln prinl Very
sPiritual' *r*t" 

Anm Anrrirn II

*ttscrlpdcr Infomation
ACCESS will be publi$ed every sir

weeks. This first issue ls being sent free to
dl of our curtooens. If you like whrt you
sGer we hope youll send us $4.(X) lor l yelr's
subscripion so we cm keep thc lnlo coming.
Write to us at hocessor TL,chnologr,62CI
Hollis Street, Enrcryvllle, CA !)460E

Publish€d

Open twoway communication is our
goal, and it would be great to have unlimited
time to rap with you over the phone. But we
c:rn't manage that logisically. so we are
instituting procedures that will get your
questions answered efficiently, without
eliminating the personal touch.

You can get through to our engineers
and technical staff any time between 9:30
and noon or l:30 and 4. Monday though
Friday. The number is (415) 652-8080. They'll
try to answer your technical questions and
provide more detailed product information
than you may glean from our literature.
It helps a lot if you think out your questions
before you call, maybe make a few notes.
It helps, too, if you have the manual and/or
equipment handy to the phone. The easier
it is for you to figure out exactly what we're
talking about (and vice versa), the more help
we can give in one phone call and the more
phone calls we can handle. We'll also be
happy to answer your questions if you drop
us a letter.

There are two or three situations in
which calling us isn't the fastest u'ay to get
help. If you have a problem with a Processor

Since most important programs are
\rritten for a particular system, modifications
are sometimes in order to improve compat-
ibility with your system. We'll be passing
on more good ideas as we corrrc across them;
here are two dealing with MITS BASIC and
the VDM.

nilITS l2K Ertended IXsk and the VDM
If you don't have a 3P+S interface, you can
still use the BASIC program in your VDM
manual to link MITS l2K Extended Dsc to
your VDM driver. Simply change ther six
lines in the listing of VDM-I to BASIC link
appearing on page AV-18 of your VDM
manual, and then run the program as

explained there. Change the statements to
rcad as follows:

TL.chnologr product whict you purchased
from a local dealer. try your dealer first.
They're all authorized to sen'ice the products
they sell, precirly because they can eive
you faster and more personalized service
than anybody can by' mail. Our dealen all
have diagnostic tapes available now. so if
you need a PTC product tested it can be
handled on the spot.

If you need a defective part replaced.
just mail it to us with a note of explanation.
There's nothing we can do about it orer the
phone anyu'ay'. so you might as well save
yourself the time. (Naturalll. it helps if 1t
explanation is as clear and concir as pos-
sible. but we can't all be Heming*'al's.)
If you need service that isn't covered br rour
warranty. please enclose a check for rh! 

-

$20.00 minimum service charge. If the cost
exceeds that (heaven forbidl) rou *ill be
notified before ue proceed uiih the serrice.

If you do send in one of our products
for repair. pleasc send onll the defective
board. For obvious reasons. we cannot be
responsible for the care and feeding of rt-rur
monitors. keyboards or other products from
other manufacture6.

01([ FOR Y=L T0 L+{19
0lt$ FOI{E G.195:FOI(E G+I.O;FOKE G+1P:POIiE G-3.0
0l$ DATA I 95.l5l.Iml.t95.l56.tml J15.!!9.I3.19?
0r62 DATA205S&lm. t93.209.195. l{'. 1mt.215.56
0zl2 DATAGG6.25J4l.l9120r.a54.l6. 195. 142

023{ DATAlI2Stlr,M t{1t3.t95.161m

II{ITS EK or l2K BASIC and the lDlt
If you have I/O ports that are assigned 20
and 2l instead of 0 and l. 1'ou'll need to make
five statemmt changes in the \DM-l to
BASIC link'program in _v-our \'DM manual.
The listing appears on pp. A\117 to AV-19 of
the manual. and should be modified as
follows:

fint fF A=2t9 A\D 8=16 GOTO !n
fim lF A=219.{ND B=t7 THEN l=I(:GOTO !(b
0152 D.{TA219.255J1.210. r3. rm.2l9.r6:$.2utr
0221 D.{T.{20r.219.r6.2y\flm20r.s& r$. r(Dr.ls,r
0228 DATA2Ol.2l9.l7.2:nl r.:s,Ll.20Z{c lm
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Mllivision
VYten you'lc comHnlng cqrdpnrent

hom dfferent manufacturerg optimum
pedormrnce often depends on speclftc
lnformrtlon about the ldosSmcrecies of
lhclr connecfions (h,vner's mrnuals crn't
covcr every pctmutation aod combinatlon.
r think of this feature rs r runnlng supplo,
rent thrt ggts dorm to crses.

ff4KRA M.rnory Bo$ds rnd rh€
Motorola Itt6E{X)
The following diagram should help you
expand your M6800 system with minimum
headaches. Note that the M6800 can drive
2 4KRA cards at reduced clock rates without
bus driversl however, full buffering is
recommended.

CONNEMING PNOCTSS()R
TECI$()II)GY 'll(x'A MEM()f,Y CAnr
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are sug_9ested. ) Presence of
a "l" on either line uill
cause the address decMer
to switch its comparison to
to the starus prn address.
The starus pon x ill therefor
resprond to anl address
whos€ top six bits are set br
jumpers (see \our \D\l.i
manual), and uhose birs
8 and 9 are zero. The low.
order 8 bits are not dectvlec
during status pon response.
Exlernalll generared sir:nal
consistinq of \'l!tA . Ol o R
Inverted PWR

3P+S md lhc OP{OA

!Vg'y9 had a lot of inquiries abour using the
OP-80A high speed manual punchpapei tape
reader with the 3P+S, so we asked Oliver-
Audio Engineering for the straight scoop on
interconnecting it with the 3P+S interface.
Note that the OP-80A acknowtedge line must
be programmed for a negarive tru1 rack)
signal. We've also heard from many of our
customers that the use of black tape and
rolled tape (insread of fanfold) produces
more accurate data transfer. using the Op-80.
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The Sol Usen Group was recently
organized by members of the Homebrew
Computer Club in Palo Alto: SUG is not
affiliated in any way with Processor Tech-
Technology. The purposes of SUG are to
exchange softu'are and other applications.
and to crE:ate standards. If plentv of interest
is shown. a Sol Newsletter will be published
and sent to members.

If you o*'n or have ordered a Sol.
send.r'our name. address. phone number
and ideas to:

Bill Burns
.1190 Ma1'bell Way
Palo Alto. CA Cf306
{Please don't call.l
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VDM-I and the 6E(X) Micropr@essor
The VDM-l can live quite happily *'ith your
6800 if a small amount of sigral processing
is performed externally.

Signals which may be directly used by the
6E(X) system are:
ADRO. ADRI5 High-active address

DO0-DO7, High-active data lines. They
DIGDIT may be connected in parallel

to form a bidirectiona.l data
bus if necessary.

Signals whicb require converslon or
re-interprelation:

PSYNC Connect to high-active VMA
.(Valid Memory Address)

<D2Connect to Ol clock
Pln 4 ol IC lE Break connection to Pin 3

(7{LSl32l and connect to Pin 2

SIm, SOLI Connect to the highest-
order address bits which are
"1" when registers are
addressed. tBits l-l and 15

PDBIN Exrernalll senerared silnal
consisrinq of !11A . Ol . R

XRDY, PRDY Not used
Note that -8V. * l6V and - 16!'are srill
required to operate rhe board. and thar 6800
systemsdesigned for all 5-rolt operarion mar
have to be augmented. Simple unregulared 

'

supplies will perform uell. but care should
be taken not to exceed - l0\'on rhe -tJV
line to avoid excessire dissipation in rhe
*5V regulator.

Whatb the Best Monitm
fior ,our Sol orYDM-It

That's one of the questions \\e're
asked most frequentll. We aluars rec()mmen(
a black & white monitor designed ior use
with closed circuit TV s\stems or rideotape
recorders. Check vour local Processor
Technologl dealei for g,rod sources: ther're
up on that sort of thing.

If 1ou w'ant to use a rertular hlack &
white Tll try for a rclid state model rr irh
an isolation transformer. ln either case.
remember that )ou don't hare to spcnd a

lot of money to _qet a decent picture. so let
the rest of the familr enjol that big screen
super color set.
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Edtor: Anm Anrrirn II
hrblbhct: Wiblc/Rempon Adr errbing.

727 l5rh Avenue. Srn Frencisco. C { 9{l IE
ACCESS b publisbed epprorinulel.r erer.r sit
wccls Subcrlption rrle: S{ per terr. from
hccsrcr Tcchnoloer Cotp..6Efil Hollis St..
Emcr.wlllc. CA Cl60&
ACCESS Cop.wight e Februr.v 1977 b.r hoc.tsr
Tcchrologi Co+. All Righa Rcsened. \lalerial
b thb puUicetbn rnr; nor be rcproduced in
rny form *lrhout pcrmksion lrom hoccssor
Tccbnolo,g/ Corp.
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- 
terfacing a IGJDoasd adVlrllwith AIS-tr rrsing the 3P.S.

To get your keyboard connection up and
running. you'll need to connect 7 data lines,
the keyboard strobe, and ground to the J2
connector of your 3P+S. Figure I strows the
typical keyboard oonnections.

IJSINGA KEYIOAXD ANDTHE }DM
WTTil THE AI.S8

XEYBOARD INTERFACE

TYPICAL XEYBO^f,D COhNECTIONS

?ont
DATA UiES

Ft. r

The ke1'board *robe. This circuit tells the
processor when a key has been pressed.
Ybu'll need to install an additional IC
(preferabll in a 16 pin DIP socket) in the
unused IC pad in the lower right corner of
your 3P+S. and connect it to pin 7 of 12.
It's used to condition the strobe. Use a
7r'r'109 or 74109. (Figure 2)

STROEE COI{DITIO\tIG CIRCI,;IT

FROV tC t5. Pt\ r r

'Pin J2-S is left unconnected if yorr keyboard
doesn't have an eighth bit.

CrlouDd' +5V -UV. These provide power
for the circuitry of the keyboard. Ground is
simply connected to pin 12 of J2. +5V and
- 12V (regulated) should be provided by a
separate power zupply. Some KYBDS only
require +5V. FigUre 3 shows an example of
one, assembled on a small piece of perf
board and attached to the keyboard or main
frame. Jumper it to the keyboard connector.

3P+S t2
Conncclor

z
Y
x
w
v
U
T
s

Ihte Bit

ASSE|I{BI,.E ON SMALL PIECE OF PERT
EOARD AND ATTACH TO K}BD OR

MAIMT-AME AND JTJMPER TO XYBD
COhIMCTOR

lE P^CL r

(m 220 P^CIL i

tumper lreas. Only two are important for
the keyboard interface: Area A must be
jumpered for address 0 (i.e., all to ground),
and Area B must be jumpered from left to
center, to set port A at 0 (status) and port B
at I (data) to correspond to Processor
Technologl, software.

Tcsdng the irterface wlth AL$&
l) Turn on the computer and examine

location E000H. When you hit Run. the
address lights should look like this:

o]' 
"lo 

Aot3 Aj2 A;rt Aoto 
i' It

. = Ughr on o : Ugtrt out

2) Be sure the keyboard is sending upper
case characters. Type EXEC E024. then

3) Type IODR/SYSIO/0FEn, then hit the
r€tum key. Again addrcss light A13
strould blink.

4) Now hit Spaoe, Space, Return; wait a
nxlment and then hit Control Z.The
screen should now be blank.

5) Hit Control S. The word SPEED? should
now appear in the lower left corner of
the screen. If it doesn't, you may have to
adjust the horizontal and vertical controls
on the VDM to get this message onto the
visible portion of the screen.

6) Type l; you should get an automatic
carriage neturn, then type DUMP 0 FFFF
and hit Return. Memory will now dump
on the VDM display. You can hit the
Escape key to stop the dump.

7) Now you're ready to start programming
with the AI,S-8! Try some of the examples
from the AIS{ manual to familiarize
yourself with its operation.

Hwre's Lau'of Large Programs
Iruide every large program is a snwll pro-
gram struggling to get out.

The European television standard
maintains the same horizontal rate as the
U.S. (15,750 Hz), but it defines a raster of
625 lines at a field rate of 50 Hz. The effect
is to increase the number of scan lines on
the screen.

It's quite eas.r to modifl your VDM-l
to work on this standard. Simpll disconnect
pin 5 of IC 8 from pin 6, and reconnect it
to ground lpin 4). This increases the modulus
of the counter to 8 in the IDISP time.
resulting in.1 extra character lines t52
scan lines) on the displal. The total is nou'
312 scan lines per field. the equivalenr of
624 per frame.

The field rate should be close enough
to 50 Flz to reduce an1' s*'im effects ro less
than 0.1 llz. You mal have some trouble
centering the display in the frame. because
the sundoff time to VS\NC from the bottom
of the display is sill on the 60 Hz standard.
If the effect is objectionable. increase
Resistor R 34 in series with the VPOS
control. :

Rule of Accumcl'
When *,orking tot+vrd the solution of a

problem it alvw.r's helps I'ou to knou'rhe
aluY'er.

Sattinger's l"ax'
It worlcs better il you plug it in

Keyborrd
Slsnd

DO
D1
D2
D3
DI
D5
D6
m

Bir I
Bir 2
Bit 3
Bir 4
Bir 5
Bit 6
Bit 7
Bit 8.

xfYloaxl)
STIOBf
Gnollru)
+ 5r'

- lrr-

.t.t Good ltlews fimqr
ClstomershHnqrc:
VDII-I and0rc nuoeean
50IIz Standad

-5V

GI.ID

+$'

GND

- t21',

GiID

Iif} TOARD STROAE

---:tFt-
FROI! t: Pt\ '

Fnou tcts Pt\ r

F*!

To wire the 74109:
1) Connect pins 2 and 3 to ground
2) Pins 16 (VCCland 8 tGNDt are alreadl'

connected on board.
3) Connect pin I to pin I of IC 15 to provide

a pull-up connection.
4) Connect pin 5 to pin ll of IC 15 to reset

the flipflop whelt data has been accepred.
5) Connect pin 7 to a point on 3P+S leading

to J2 pin 12. Thispoint will go low when
the strobe occurs.

6) Connect pin 4 to a point on 3P+S leading
to J2 pin 7. the point where the strobe
' -m the keyboard will be connected.

The data lines. Either seven or eight data
lines are used to transmit the ASCII code for
the kev being pressed to the computer.
Thel're connected to the B porr inputs of
the 3P- S in the following manner:

hil the carriage return key. Address
A13 should blink instantaneousll at
point.

T() t{?t'I
a6 t( l.t
?l\ 13

light
this

I

Page 3
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Newett Arillts CIroo Ghoo Train
&, Idtre Fantasies m a VDII Screcn

9rrt,9r,
99F0
F999
F99D
9999
9'F'
90ritttt xqrrt D3 cg
9993 2t 84 0l
,ba6 frL bt ,8
9999 36 29
99rB 23
gogc 9B
ogfrD A?
figfrE A8
999F c2 99 90
,5L2 2t P1 92
9fiL5 tt 9g 90
99L8 96 9?
0DIA CD 39 

'F0DLD IL 2B Ob
9F2g 96 9D
9922 cD 59 0g
0925 rt 3, gD

9928 06 9e
992^ cD 5F 9'
9r2D tt 34 99
9939 95 fr4
9932 cD 59 9E
9935 Lt 38 ,9

99se
99s9 2t A6 94
995c 36 15
99sE 2t A9 94
905t 36 07
9F63 2L AB 94
9966 36 6E

9058 2A 55 9t
9068 22 AE 94
D96E 2A 68 9t
957L 22 BF 04
9fr74 2A 6A FL
9977 22 B2 94
997^ 2A 6c 9l
9r7D 2Z E5 94qre, 2A 6e 9l
EDas 22 E7 94
9986 2A 75 9L
9989 22 E9 D4
998c 22 EB 94
998F 2A 72 9L
9992 22 ED 94
999s 2A 74 9Lqree 22 Fr a4
99sB 2A ?6 Dl

,09'
,,L'
9925
Dr!9
9049
9059
,969
0979
trTt
,t72
0089
0te,
9L99
9tt9
Dt29
Dt39
9t4g
9L59
Dt6g
9t7,
9L8,
gte9
0299
92L9
gz29
D23D
9249
9250
9269
9279
D2e0
,299
9399
93tF
0329
8339
9349
F3sD
g36D
fr379
F389
93e9
f,409
,4t,
9420
9439
9449
9459

TRAIN

EI,IPTY

SHOI
sMo2

XRA
ottr
LXI
xsI
HVr
INX
DCX
)GA
)(RA
JNZ
LXr
L)(I
MVI
CAI.L
LXI
u\rI
CAI,L
LXI
.{vr
CALL
LXI
MVI
cAI,I,
LXI
MvI
CALI,
D(I
MVI
CALT
LXI
MVI
CAI,L
JMP

DAD
twr
rNx
DCR

RET

LXr
ltvr
LXI
MVf
D(I
MVI
LI{LD
SHLD
LHLD
5IILD
LHLD
SIILD
LI{LD
SHLD
LqLD
S!{LD
L!{LD
SHLD
SHLD
LHLD
SHLD
LHLD
S:II,D
LI:ILD

SHED

Once upon a time, in a curious little
place. there was a Sol slstem and a progrant
mer sitting around with nothing to do. So
Newett Awl decided to tell his computer a
bedtime story and VDM-I helped him out by
drawing the pictues.

Try it on your system. Ol' Uncle Sol
makes a great babysitter.

H
A
Oca

2148
29H

H
B
u
H
B
A
B

ONCE IJPON A TII.IE,
Ilq A CI,IRIOUS LITTLE PI.ACE

HERE WAS
..A TI}IY TRATT

..4[D TT STAYED IN A

..TT:[Y SHED

..THAT WAS AI.L E!.TPTY

..EXCEPT POR A HIEE

9038
993A
DD3D
D94g
9942
0i4s
9048
994A
D94D
9959
9r3fr
6fr5r
9953
9954
9955
99se

tL 3E g0
96 9L
cD 59 gfi
c3 s9 99

I9
35
23
95
c2
c9

6F

51 9,

96 Dz
cD 59 90
LL 3C ,fr
fi6 5t
cD sg 9g

EI.IPTY
H, CIpt D
D,D
8,15 B
sMol
D,43
8,13
sMol.
Dr 48
8,9
Sl.lol
D,32
B,4
sxol
D,59
8,2
sxol
D,6A
Brl
Sl.loI
D,52
Brl
si.to]
ENGIN

I
L
L
o

w
v

c
L
o.

U
D

o

s
M

x
E

D
i,t, SI,IOKE ..COLI3H
H
B ..coLlcH
sMo2
. cor.tn{G ottr oF THE STACK

OF

H,sHEDI322H A TINY IOCOMqTIVE
M,15H !,rrTH A LTTTLE SUOKISTAX
H,SHED|325H AriD A LITTLE BELL
yt,97H
H,SHED|327H ..AIID A TINY DOI'iE
!'t,6EH
CABI ..AI,TD A CAB
SHED}324H WITH IIINDOWS
CAB2 .. SO THAT YOU COI'T,D
SHED+3zCH SEE TI{NO WHERE THE
CAA3 .. EIiIGINEER AND THE
SHED}32EH FIREII.AN SAT.
BOI]. .. IT ITID A BEAI'TIFI'L
SHED+361!{ POLISHED
BOI2 .. BRASS
SHED+363H BOILER
BOI3 }'ITH
SHED.}365H THE NI'}IBER
SIrED+367H "99' ON THE
BOI4 SIDE OF
SHED|369H THE CAB
BOI5 BT}T YOU COI.rLDI{'T
SHED+363I1 SEE EIT!{ER THE
8016 .. ENGINEER OR THE

9469
9410
9489
F4e9
9599
,s79
9529
9s39
9549
0559
0569
F57F
95A9
95efi
,609
g6tg
4629
g63g
964,
9659
9659
961'
g6sg
,690
9799

ENGINE

(continued on page lI)
Page 4
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tfts andDo$rns
m lbrv oT;1le in t[Dct
Cesc Orty wittur Slrifting

If you have a key'board with both
upper and lower case operation, the frequent
shifts are a pain when you're entering alpha-
numeric data. Here's a simple cure that
sets data bit D5 low when a lower case
alphabetic character is output from the
kelboard. thus presenting it to the computer
as upper case.

You'll need two chips. either a 74&l
and a 7-108 or a 7,{LSO4 and a 7.ll-S08.
(Either pair works fine.) Install them on a
small piece of perf board as shown in the
diagram. and tie all unused inputs to *5V.

The pins you'll be using on the 04
chip are 3. 5.9. ll. and 13: on the 08 chip
use ,1. 5, 9. 10. 12. and 13.

FROU hl8t)
IX i0 Systsm4000 IIam

CompterApplications Ne$,s
Ilam ComgrerBased on
Sol ltsrminal $rsteill

tb
ro r?- s

IX
TO

TO!P-S
II

PI\'-G\I)
Pt\ rr- tlDC

icker you get whenever
frequently ac-
screen is blanked

the VDM memory is being
cessed occurs because the
for a very short time whenever the proces-
sor reads or writes to memory You can elim-
inate it by modi$ing the timing system so
that VDM memory is accessed only when
the beam of the picture tube is off the visi-
ble portion of the screen. The VDM has a
timing signal that indicates this condition,
and you can us€ it to synchronize access to
displal memory

Connect a jumper wire from pin 13

of IC 39 to pin 5 of IC 39. This hooks up an
unused section of IC39 to DI bit l. Connect a
wire from IC 39 pin 14 to IC 15 pin 9. lThis
allows programs which access the VDM
memory to use the timing signal.) Now when
C8 is input. bit I will be low whenever the
display memory can be accessed.

We'll explore the implications further
in the next issue, and provide an example
program or two.

Murphy's lau' of Thermodr-ra mics
Things get worse under pressure.

Lov,en,'s Law
If it jams-force it. If it breaks, it needed
replacing anlrNa!.

SYSTEM {000 ham computer was de-
veloped by Curtis Electro Devices. Inc., Box
4090. Mountain Mew. Ca.94Ol0. The com-
pany makes ham keyers and an industrial
line of PROM programmers. We asked the
president. John G. Cunis, to comment on
working with the Sol system: he did all of
the hardware and software work himself,
developing programs for the Sol Terminal
on ALTAIR with AIS-8. \'DM-l.40K of
RAM. 3P+ I, Tarbell casse tte system, Byte-
saver. ASR-33 TTY, and Motorola video
monitor. Jack's report was glowing:

"l had no previow experience or train-
in software development. It was all learned
on the fly from books and practical experi-
ence. (Try try and try againl!11 . . . Not too
much assistance was required. The ALS-8 is
easy to use and the Simulator program is
absolutely essential. The Editor is also
abeolutell, necessary. 1 Everything is
necessary!!). . .

"The Sol went together with a mini-
mum of effort and trouble even though it
was one of the fir$ units actually put on the
Iine. There were things which didn't work
but with the help of PTC lespecially Bob
Marsh and Aram) things were put in order in
a hurry.

"ln my opinion, the Sol terminal is
the mos( ided small computer system avail-
able today (certainly at that price) and every
needed feature is there. For our purposes
it was absolutely ideal from every standpoint.
We are now able to get the computer into the
hamshack on a conunercial basis. This has
been predicted for some time, now it has
happened."

The SYSTEM 1000 is a full scale stan-
dard desk top minicomputer speciall.y
equipped with firmware prograrns and inter"
faces for the amateur radio operator. Being
a stand-alone computer. it can also run bu
ness, educational. scientific or games prc
grams.

The SYSTEM .1000 is derived from the
Sol terminal Computer and can take ad-
vantage of kocessor Technologl's programs
and accessories. System {000 uses the slan-
dard 5-100 bus for plug-in accessorJ' boards.
and the o\rner can add or exchange PROM
integrated circuits to update the svstern
Features:
Mone teader, capable of receiving code at
speeds of S250 !1?M {or higher). CRT or
TTY output. selectable for upper and louer
case.
Paddle keyer, with dot and dash memoryt
iambic and full self completion. CRT or
TTY printout.
Keyboard ke-ver, sends Morse from kerboard.
CRT or TTY output.
ASCII terminal, half or full duplex.

Comflete details can be obtained bl'uriting
to: Curtis Electro Devices. Inc.. P. O. Box
4090. Mountain View. Ca.9.l&10.

Murph;,s Third lav',
In any fieldof scientific endearor. anvthing
tlat can go wrong u'ill go x'rong.

Sevarenid's Law
The chief cause of problems is solutiors.

Brooks's Law
Adding rrwnpoi'er lo a late so.ftx'are
projecl rmkes it later.

O'Tbo les's C omme nt an' on lV ur p h.r" s La ws

Murph.v v'as an optimist.
Page 5
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BugSqttad
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'-> --,

1

overvoltage pmlecdon ol the ctowbar
clrculL
The squasher: Make the modification here
by adding the componens shown and
.u,,,::Orropriate traces (as shown).

Itto
ll - rIrO
E= ld)n
tL.l .ilr
cl=GTXSCCAL

!t{)TE: C1,:T Ar \S
DOTTED UiIES IIDICATE 

'LII'ETS

I-av,; of Selective Gmvity (The Buttered Side
Down Law)

An object will fall so as to do the npst
damage.

I wrroe thet<tr:is
@

2
Emeryville. Ca.. is located ar the foor

of the Oakland Bay Bridge, queezed betuee
Oakland and Berkeley'. Neither *ishes ro
claim it. Emeryville consists largelr of
mudflats and factories, the principle land-
marks being a highrise apartment complex
called Watergate (no relation). a shoreline
assemblage of driftwood sculptures. and
hocessor Technology. Before the rise of
Procrssor Technolog-v, the main industry
was legal gambling clubs. We. ho*erer.
plan to put Emeryville on the map.

p-.{d4fr
\r' - r'u'

A tnrror Fr Pcc o[ thls newsletter ls
hclplng yon Comp out thc hrys that lnc*
Itrbly ccur evcn ln thc bes[ of systems" Bug
SCurd *llt bc r regular [erture. We'll trckle
the problems we've encountercd m6t
frequently, and you're dso invlted to send in
rny problems that have beeo bugging you.
Send solutionq too, l[ you've lound them.
Share the wejth.

For starters, hcreb bow to ftx e fev
of the bugs that cr€pt intoerrty Sol sysems:

Mernory hotect/Uuprored Lincs
The bug: Eratic behavior wheu early
Sol-FC, Sol-10, ad Sol-20 units are us€d
with $lm bus compatible menory modules.
The squasher: On early Sol circuit boards,
the protect (pin 70) and unprotect lpin 20)
Iines are floating. Simply ground bus line 70
on the Sol PCB itself to disable the memory
protect signal.

Curtenl Loop Sourc.e
The bug: RZl. a 470 ohm ltw rcsistor, is
incorrectly tied to +5 on eirly Sol FC
boards. producing less than e fuil 20mA
curent to teletype connectlons.
The squasherr Reconnect R23 to -l2V
which is only lzr" away. Check to make sure
that R29 remains connected to +5V. We
suggest that the 20mA curent loop connec-
tions (such as for ASR33) be made as
follows:

SotPBC ASR 3

ru)

t!9

l^
lno

ft e-H
l$//to ui xwr,.
4r'_F 1-^

\-{rlrhr

-{tu
#h,{,

l Consol Sorrrcetisting
For those ol you who haven't seen it

yet. here's the source list for the minimum
Sol operating System, CONSOL. It provides
all necessary display routines, along with
standardized calling points for input/output
operalions.
-.. ccst ..-
codrtu ltra

oL cata
c aat
c aar
caaI
caar
c aa.
caaa
caal
cara
ctaa
cata
catt
cara
c!t,
ctat
cata
caaa
caat
caat
caat
ctal
caat
caaa
caar
caaa
caaa
caat
cata
caaa
catt
caat
caaa
cara
ctaa
caaa
cara
caaa
cata
cttt
cltt
caat
caaa
craa
caaa
c aaa
c aaa
c aaa
ctrl
caaa
ctta
caaa

aart .
aaa2 .
aaa!.
aaaa.
,aar.
taaa.

I?!

atr?
ataa
aart
all a
aalt
atl2
aal l
aara
arl!
aala
aat,
aatt
,alt
aa 2a
ar: I
aaz2
at:l
ar2t
aa2,
aa 2a
ta:,
la2a
aazt
aata
atll
aat2
ta lJ
rala
talS
aala
at),
ta Ja
aalt
aaaa
aaa t
aaal
attJ
alaa
ara S
aaaa
aaa,
aaal
taat
lala
tatl

Ntg DLru

<<)) qDL <<>t

YSIO! l.atg
[Ul' Il,l1.ra

sLnz

llqrb{
OrFt

i.c.

ruuurvltuuDtBtBt Drelt
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7jc per issue

AL€ttffhuntheEditor
"Eve4'one should believe ifi some-

thing. I believe I'll hove another drink."-
Sreele's Plagiarism of Somebody's
Philosophy

'Welcome lo issue #2 of ACCESS. I
hope the lirst one rvas able lo provide vou
*ith something useful. after waiting so
patientl;- lor delivery. Wasn't entirelv our
[ault this time. honest; we norr know from
personal erperience that mailing services
hare their gremlins too. Anvway. issue #2
is no* here and filled with goodies we hope
you can use on.vour pet proiect.

One thing issue #2 isn't lilled with is
leedback lrom you. No way it could be.
since lt went lo press before most o[ you
ever got _vour hands on #1. We really do
wlnt lo frcilltote rn exchrnge oI ldeas.
commenlsr gripes. what have you. so please
get those cards and letters into us. Are you
more inleresled in hardware stuff than
soltware stuff? Vice versa? What bugs bug
you? What do you do with your Sol any.
way? Got any hot tips on interfacing with
exotic equipment? lust want to souDd off
about something? Or maybe even s!, some-
thing nice aboul us? We definirely want
issue #3 to have more o[ you iD it, lnslead
oI iust us relking to thc walls.

Speaking of us, you'll be readlng this
just about the time of the tst West Coast
Computer Faire. Come give us som€ feed-
back in persotri we'll be there along wlth
all the competition, end we'll bave some
good stuff to show you. You might even get
to see me lI you look closely; I'm the one
wcaring the red suspenders. For those ol
you wbo crn't make it to Ser Frenclsco,
wc'll beve r neport tn ACCESS #3.

Got to sIgE off nov end ftr lhrt Sol
PCB thet just ceme ln lor wemngr repdr,
(hobrbly srbotrge-whocvcr hcerd o[ r
SOL Dot worling?f

AnE Att.d.tr II

$rhcffimlnfmatin
ACCESS ls publlshed cvery rh wecks.

Il you like whrt you seerwc bopc you'll
scnd us $4.fl) Ior e yerr's subscrlption rc
we crr keep the tnlo coming. lVrltc to us
at hocessor Technologr, 6200 Hollis
Street, Emeryville, CA 9460E.

Published b1 \blume One, \umber I*o. .\pril l9:?

rrI
I I-a : JE,rit!
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'rl

I

Itrsidc f.tncryvillcl

We're going to make this column a
regular feature, under the peerless direc-
tion of our Customer Service Manager the
world reno*-ned Ralph I. Pabson (applause).
He'll keep you informed on what's hap-
pening in the world of availability, delivery
dates. and other such precious tidbits, and
do his best to keep the lines of communi-
cation open. Good luck, Ralph. (A.A.II,
Editor)

A Customer Service Department has
only one reason for its existence: to fix the
responsibility on someone for keeping the
communication lines open, so the company
doesn't become just another faceless entity,
vaguely malevolent to your attempts to
pursue the love and lore of computing. The
someone's me, Ralph Falsson; I'm here to
welcome your telephone and letter in-
quiries and provide you with immediate,
personal servicc. Whether it be pre-sales
information, placing an order, finding the
nearest Processor Technology dealer,
checking on the availability of existing or
forthcoming products-we'll do our best
to help.

'a

Are you interested in more information
about a product than you could glean from
the catalog description? How about the
VDM-l kit you ordered way back when
and still haven't received? Even the best of
us make occasional errors, and letting us
know about your problems is the first step
towards their solution. ktters are now
being sent regularly to advise you. our cus-
tomers. of anticipated production and
delivery schedules. PTC dealers are being
kept informed too, so you can call them for
on-going status reports. We're trying con-
tinually to expand and improve the Cus-
tomer Service Department with the aim of
giving even more efficient, reliable ser-
vice. Some of the ways we're doing it:

Tb letroubleshoot i ng. Having a prob-
lem with a PTC kit? Is your Sol-20 dis-
playing 0's and 9's and nothing else? Need
technical advice on interfacingl'One of our
applications engineers is available daily for
phone consultation and technical assist-
ance. Call (415) 652-8080 between 9:30 am
and noon or l:30 and ,l:00 pm Pacific Time.
Technically oriented software questions
lcontnued on paqe 2l

t.

Orcome ion

,:

tr
'-J

t
.a

t

j:ra
9rl'

\

..- ,

t



lEPT2 15

tmrotrcing Sofnrare lbchnotosr Corporrinn
Onc to One Communication
(continud Ircm pag. l)

should go to our new division, Software
Technology, at (415) 34$8080. (That's
right, E0E0!)

When you make a technical call about
a malfunctioning kit, it help if you take
time to think out your questions first,
maybc make a few notes. It's also a good
idea to have your kit manual handy, and if
possiblc, the recalcitrant piece of equip
ment. All calls are taken on a first come,
first sc'ne basis, so if you do have to hold
for a fcw minutes, plcasc bc assurcd that
you're not running up yoru bill for the
benefit of someone who called in latcr. If
you do run into a wait, you can also ask us
to.call you back collect. We will.

Again, lct us remind you that if you
purchased your PTC product through a
dealer, try him/her first. They're all
authorizcd to scrvicc the equipment they
scll, prcciscly becausc they can give you
more pesonalized, faster scrvicc than any
one can by mail or phone.

Need a defective part replaced? lgun,
the best way to handle this is through your
dealer. If he's out of stock, or if you pur-
chased directly from us, send us the defec-
tive part for replaccment. Similarly, if
you're missing a part from a kit, call your
dealer or write to us, giving as complete a
description as you can of what's missing.

Finally. We are always interested in
improving our one-to-one communication, -
and we're open to your comments, criti-
cisms, and suggestions. Please feel free to
contact us if we can be of service in
any way.

We've pulled a protozoan trip and
split in two; Software Technology Corp. is
a scparate new company formed to take
over software development from Processor
Technology. The idea is to give you more
and better softwarc support by not scatter-
ing our energies about, randomly.

Software Technology is threc pcople
with an impressively vast rerrvoir of ex-
periencc in operating systems, time sharing,
red time systems, compilers, interpreters,
simulators, business systems, and software
development. Did we leave anything out?
During this transitional period, they'll bc
maintaining, supporting and producing all
the current PTC software, plus dcveloping
some of their own. later (not too much
laterl they'll bc coming out with lots of
good stuff designed to gct the most out
of Sol.

You should have your first chance to
scc the calibcr of Software Technology
developments at the Computer Fairc in

San Francisco. But we're not soins
you_what, because one fundaitentlal '; 

)
of Software Technologt,is no, ro announci
anything that isn't ready. Nobody likes
a tease.

Meanwhile. Software is in business
and even has a phone. If you have any

' problems with Processor Technologv soft-
ware you're using now, you can call their
24hour phone line . When nobody's rhere,
there's an answering machine to iake your
message. and they will get back to you' promptly.The number is (415) 349-8080.
You're also welcome to write your ques-
tions: PO. Box 5260. San Mateo, CA 94402

For the time bcing, orders, questions
about delivery and of cours€ hardware
questions should still be directed to Proces
rcr Technology. (See One to One Com-
munication)

Read on for your first example of
Software Technology software.

the
I CIIIE, C:UTESE, GUTER

sotusEns Below is the complete source listing
for the control and monitgr programs for
the CUTS board. This program. CU- r.
was made available with the CUTS
module in the form of a cassette sellil
for $11.

The CUTER cassette contains object
code along with a relocating loader for
loading the program in an1' 256-b1'te
boundary of available RAM. A ne\r' ver-
sion of BASIC-S for use with CUTER
and SOLOS is also on the cassette, fol-
lowed by the complete source code of
CUTER. Not a bad deal for 5ll.

So why buy the cassette nou that
we're giving you the listing? It's not that
we're mercenary but consider: if 1ou uant
to use PTC's software packa_les on cas-
settes, then CUTER is going to be a
tremendous asset in loading those tapes.
right? Right-otherwise .v-ou could spend
3 or 4 hours toggling it in from the front
panel of your A#S?"&R or I(3@ I.

t1( x l -\\1 Ii I'l;( ll\ t.( x;\

E&c: Ana Arurtra tr
Hlbhcr: rrVlhlc/Rrrrprm Advcrtbiq.

72? tSrh Avcauc. Seo Fnocisco. CA 94llt
AOCESS L pri&tcd epprorlmrtdy cvcry dr
rrrfr Srbcrtpdo nrc: $l pct ycrl lroo
Proccor Toctdogr CoA" 62m Hollb St
PuyvEc. CA9{6(f,
ACCESS Copy"lSi. O Aprll t977 by Proccs.
fccfrbgr Co"F AI Rtlrs Rc*rrcf l]lrtcrlrl
h tfl pohllcrdc ry rr bc ?qlodrc.d h
ry tco nllor pcrtto lro Plocot
Ii!-oaogCo.D

a

Emm, Error, Does
t{cGqute

Errors do appear from time to time in
all high class publications. ACCESS is no
exception-our score for the first issue was
three unfortunate oversights.

l. The instructions for wiring the
3P+S for a keyboard inrerface (page 3).
At Step 5, we told you to connect pin 7 to
a point on 3P+S leading to J2 pin 12. Pin
12 is a ground point, and you don't really
want to do that. Pin 7 should be con-
nected to a point on the 3P+S lcadin! to
IC 14 pin 13.

2. The article on interfacing PT 4KRA
memory boards with the Motorola M68m
(page 2). It's all right as far as it goes, but
we neglected to give proper credit to the
contributor. Our apologies and thanks to
J. W. Schook, PO. Box lE5, Rocky Foint,
N.Y.

3. Irst, but not lcast, thosc ever-
prescnt gremlins managed to altcr our
mailing addrcss to 68fi) Hollis St. Now
that's really adding insult to injury. Our
corrcct addrcss is 6200 Hollis St.,
Emeryville, CA 96ffi:

PIp l

The Sol Users Group was rccently
organbnd by members of lfre Homebrew
Computer Club in Palo Altb: SUG is not
affiliated in any way with kocessor Tech-
Technology. The purposes of SUG are to
exchange software and other applications.
and to create standards. If plenty of interest
is shown, a Sol Newsletter will be published
and rnt to members.

If you own or have ordered a Sol,
send your name, address, phone number
and ideas to:

Bill Burns
4190 Maybell Way
Palo AIto. CA 94306
(Please don't call.)

Attentiur, CONSOL lh€rs
AII Processor Technology software

has recently been modified in a very im-
portant way that encourages standardiza-
tion. If you've been looking forward to
having some Sol software for your
CONSOL Proms, you'll have to let us re-
program for you.There's no charge.lust
mail your CONSOL Proms, suitably
packaged. to Processor Technology; we'll
take care of the rest. Tlrrn-around time is
about 2 weeks, dependent on the vagaries
of the U.S. Fostd Scrvice, natch.

If you're planning to upgrade to
SOLOS anyway, don't worry about it.

Cbrkcs third bw: Aay stlftcictly
dveaccd tcchnologt is itdistitgrrish-
dle fua rr.tic.



Ilouble Ymr Pleasurt,
Double Yon trIttl,
}r, How tolFe Bdh
PiraUef Ports ut the 3P+S

You can take maximum advantage of
the 3P-S's versatilitl b1 making a simple
modification that gives you simultaneous
access to both parallel ports. Then you'll
he able to use one port for a kevboard in-
put. the other for paper tap€ inputioutput.
The serial port is available for an RS232 or
TTY. u ith status and control al'ailable at

. Port 0 for Processor Technologv softu'are
compatibility.

The change procedure is as follows:
l. Cut the existing trace from IC 22 pin 3

to IC 20 pin 13: at lC 22 pin 3

2. Cut the existing trace from IC 23 pin 12

to IC 2l pins I and 2; at IC 23 pin 12

3. Run a jumper from IC 23 pia 12 to IC 20
pin 13

.{. Run a jumper from IC 22 pin 3 to IC 2l
pins I and 2

5. Select area "B" option: jumper from
left to right
Assuming that area "A" board address

options'100" have been selected, the ports
will now be set up as follows:
Pon 0 : Channel C. Control and status
Port I : Channel A! Parallel data

(keyboard)
ort 2 : Channel D. UART (RS232 or

TTY)
Port 3 : Channel Bl Parallel data (paper

tape reader)
'The strobe latches for the parallel ports

remain with their respective channels.

Changing the data available status.
The 3P+ S interface is laid out ro respond
to a negative strobe input pulse with low
active status (i.e., FA, FB). For compati-
bility with Processor software, you'll want
to select a high active dl'ta available status.
Run a jumper from the Q output of the
respective strobe latch (i.e., AKA, AKB)
to the correct status bit input in area "Gl'
In the above configuration, this amounts
to jumpering keyboard data available IC
15 pin 7 to area "G" point C6.

@+
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FIIISH-YDII Access Flicker Eliminated, Pafi 2
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In the last issue. we gave you a hard-
ware modification tc, take care of the
flicker produced whenever the VDM
memorl is being accessed. We also prom-
ised to explore the implications a bit
further this time. So here's a subroutine for
the VDM driver program that implements
the modification via software.

One thing to remember il reads trom
the screen memorY are needed by the
driver. thel have to be slnchronized by a

And ilnv, thYIDlI-Vzl
&, Uodilyittg YotuYDlI-I
lor 32-charastff Disley

We're pleased to announce that un-
ceasing technical progress has now made
possible a reduction in the number of char-
acters per line of the VDM-t display from
6.1 to 32: Seriously, the modification is
quite handy if you want to work with large
type display, or feed RF modulated signals
to a TV antenna input.

The hardware modifications are
shown in the schematic drawing below. One
word of caution: since we're tying the low-
order address bit to ground, only charac-
ter locations with bit 0 equal to 0 (i.e.,
even-numbered addresses), will be dis-
played. So if you use the modified VDM
with unmodified software, you'll end up
with only alternate characters on the
screen and a rather cryptic message!

In the next issue of ACCESS, we'll
have some spiffy software routines to use
with the "VDM-% l' Meanwhile, you can
probably come up with some of your own.
(Drop us a line if you run across anything
interesting.) Just rememhr that a left shift
of a 6-4-character address will give you the
32-character address, providing that you
shift in a 0 to bit 0. Good luck!

subroutine similar to this. This one onlr
takes care of flickerless access to Ihe
memory.

Next issue.we'll continue the flicker
saga b1'providing a version of the Processor
PATTERN program r.r'hich contains this
routine for flickerless display.

taaa
latS
lala
lal5
t a2a
l a23
l a3a
l a3s
I a.a
l r.3
ta3a
la55
t a6a
l a65
lg?a
l a75
t aEa
l rE3
l ata
la95
I taa
t la5
I I ta
ttrl
I t2a
l te5
I r3t
ltt5
I taa
I ta!
It3a
It55
I l6a
| 165
I r7a
I l15
I tta
I ttl
I lra
I lt5

CALL gAI? 30 SUEEP CAJ HOVE tO
NIGH? IIARGIX

teaa .
t8t!.
tcta
ralS

P@E
itt

. TiIS ROU'TNE ilOVEs A CiAR. I{ PEGISTER A

. TO VDII DISPLAY ilEHO3Y

r.... ASSUT{PTl0NS!

r l. t,tE CAILER ,las SET !P A S?aCK
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. VDI' DISPLAY IIENORY ADDRiSS

r 3. THE iOU?:NE IS NUNIING IY TAYCAY
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LP IN 
'C8H 

VDH SIA?US PORT
A}IA C ONLY BI? I REItAIHS
JZ I{I!P UN'IL SYIIC IS HI
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. SYIC IS

. TILL lt

LOLP IX
aLA
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B
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llov i,D ACCESS DTSPLAY iEHoiY
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taaa
I ga!
l 8ta
I 8t5
I 8.4
I 8a3
I tta
r 815
taaa
I 26t
I tra

I

,Al t
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'O 
ALI.OU TIII SUETP ?O CROSS ?HE SCREEX

... &tEll l? Clt,t CAIE ...
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t0P
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RET

tl *

Cann's Axiom: ll'hen all else foils, read the
instructions.

2. Add iumpers between
A-1C24 pin 11 and Ground
B-lC 10 pin 1O ard lC 3 Pin 7
C-lC 10 pin 12 and lC 19 Pin 4
D-lC 1O pin 13 and Ground
E-lC 10 pin 14 and lC 14 Pin 6

Al

I

o
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I
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il
Ti

o

b*r-)
1. Cut traces at:
A-prn 10 lC 10
B-pin 12lC 10
C-prn 13lC 10

D-pin 14lC 10
E-pin 7 lX 3
F-pin 14lC22
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This issue's Bug Squad focuses on the
Sol PC board Revision D, the one you
have. All the fixes described are aimed at
worst case conditions, so hopefully you've
never encountered the problems. But we
do recommend making the changes now to
forestall future headaches that might crop
up if you use demanding peripherals such
as discs. All the modifications described
will be incorporated in the forthcoming
Revision E board, so in the future we'll be
designing on the assumption that all
boards in the field have these fixes.

Now, you may wonder where we get
the gall to blurt out that our product is not
the ultimate in all respecs. Quite simply,
we have too much experience in product
design to let ourselves get away with the
attitude that goes,"We're perfect. Some-
thing must be wrong with youi' So things
can be better. and here's how.

l. Clock Width Fix
The bug: Currentl5r the vtdth of the

phasc I (Ql) clock pulsc is 70 nanoseconds.
If you want to bring it into spec wlth
existing 8080 chips, you should increase lt
to l,l0 nanoseconds. (E0E0A or 90E0A are
OK at 70 nsec.)

The squasher: On the top (compo-
nent) side of the board. cut the trace
between jumpers D and E of (U90 and U9l )

of the clock generator. On the bottom
(solder) side of the board, connect the
jumper from pin E to the feedthrough
which leads to pin 5 of U9l.

2. Phantom Glitch Fir
The bug: Occrslonelly e Spl wlII

power up wiih thrce "phanlom"'cyctes
instegd ol the necessa4t four, cusing e
"crashl'Thesc are the cycles which ur the
*[our phrse wonder" softwerc h the
monltoa

The squasher: Connect a jumPer on
the solder side of the board as shown in
Figure B. It goes from pin 4 of U76 to the
feedthrough immediately below pin I of
u76.

3. Ground Nolsc Fh
The bug: The prths fron thc bur

drlven to the bus ground rrc loo long,
producing occrsiond gronod nobc.

The Squasher: Shorten them by con-
necting jumpcrs on the solder side of the
board as shown in Figure B. They go from
pin E of IC's U33, U50, U68, and UEI to
the ground feedthrough leading to C45.

P"C.6 ' ' ''
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4. Protect Fix

The bug: The protect line is floating.
which allows noise pulses to set e memory
board "protected" at the most incon-
venient times.

The squasher: Connect a jumper wire
on the solder side as shown in Figure B. It
goes from the ground terminal of Cll to
pin 70 of the l0Gpin bus connector Jll.

5. DMA/Interrupt Unscramble
Thls lix has probebly been included in

your kit or preassembled board, but better
check the connectlons iust to rnrke sure.

The bug: PINT (pln 73[ PHOLD (pin
741 and PINTE (pin 26)got scrambled at
en early stage in development and weren't
notlced untll too lrte.

The squasher: On the component side
of the board, cut the trace leading to pin
73 on J I I ; on the solder side, cut the trace
leading to pin I of U45, and also the
second trace to the right of U64. (Refer to
Figure B). Now connect three jumpers:
From pin 73 of Jll to pin I of U45. From
pin 28 of Jll to the feedthrough indicated
(the one that was isolated by the cut on the
component side). From the feedthrough
directly below pin I of U45 to the feed-
through to the right of pin 3 of U64.

6 M\{RITE FIT
The bug: Il vou went to operate with

DMA devices which write into memory
such as discs, you need to be able to
generate the MWRITE pulse externally.

The squasher: You accomplish this by
connecting the signals which generate
MWRITE directll'to the bus. On the
solder side of the board, cut the trace
which leads to pin 7 of U93. Now connecr
a jumper from the trace which has been
isolated, to the feedthrough leading to pin
9 of U94. Now. still on the solder side,
locate the feedthrough immediately below
pin I of U92 and break the trace leading
to it; do NOT break rhe rrace leading ro
pin I of U92. Connect a jumper from that
feedthrough to pin 13 of U107.

Further Remarhs on D end E
The other major change between the

D and E revision Sol boards involves
reversing the order of the parallel input
data lines as connected to the parallel
connector J2. The schematic is correct for
the D board, and the list of signals in the
manual is correct for the E board. The
change will simplify future connections to
J2 by placing the POD Iines adjacent to the
PID lines; that way, you can create a bi-
directional input,/output bus with a simple
jumpering scheme at the connector.

We're planning an adaptor connector
to convert Rev. D J2 into Rev. E J2. It will
have a 2$pin plug, a PC board which
reverses the connections from pins 6 to 13,
and a 2!pin socket connector. If you're
dcveloping a device which plugs into the
Sol J2, reverse the order of pins 6 through
13 and use this adapter IPTC pt. 900011)

to ensure that \our plu_u-in delice u ill be
compatible uith E rerisitrn Sol's.

7. Current Loop Fix
The bug: R23 and R24 should I. :

nected to + 12 volts instead of * 5 rr,..
The squasher: Break the larle tra":;

on the solder side of the board ttiich lead
to these two resistors. Still on the solder
side, connect a jumper from rhe isolated
end of R23 to the * 12 volt feedrhrough as
shown. Be sure that you do not acci<iintall
connect to the -12 rolt feedthrough.
which is slightly higher than the - 12
volt one.

And a Bug in SK{pre-Sol)
The bug: Our attention has been

called to some problems with the integer
lunctlon ln BASIC.S-the non, Sol
verclon.

The squasher: Page 32 of the 5K
BASIC manual (Software #2)should be
changed to read as follows:

NIC-5 I|IEGE III
llar81

lgaA,H6alaN Ir a5autalra
aB2 aa

B3 06 15445 r.*9?p, aB

s
1.29
o l6tz
A$r?l

GAt aatsl urusnag a2

.s Ca

gp
a*.a att&l la
a{r C2 tt aatr5 c9

Ninetl'\'111g11' 'Rule of Project Schedules:
The first ninety percent of the task
takes ninety percent of the time and
the last ten percent takes the other
ninetv percent.
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4fl2 .rr.lta oGrll .
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t25 .
fl26 AltatB Rd21 9afrIE IMaa29 JNZflrETa.ll .
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YourALS-t Application
Notes arr m the Way!

After a seemingly interminable delay,
the first batch of Application notes are
really and truly in the mail to all you ALS-I
Users'Group members. Once the material
is in your hot little hands (in a very fancy
binder, no less), you'll be better able to
appreciate the power and versatility of
your ALS-E, and 1ou should have some
very happy hours of computing.

If you haven't received your notes by
the time you read this, please drop us a

note right now, so we can track down what
ever clerical or shipping errors crossed
you up.

Our sincerest apologies for the d-'ay.

Wcinberg's Lev: If builders built builn^gs
the way programmera *rote Prcgrams
then the fint woodpecker that came
along woald destroy civilization.
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r5?9
!660
t6E1
t5l2
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lal5.
Itr6.
1617 YrtP! lou a
t8r! tuse r
1619 Ylltz tou ,

trf,tl tol trt tr?rt tusH
I Drit rusH 7or Lrt?r trL
Loo? tEiE uttlL ?rrIr? rrotn: ttln
ttot court lr Dt lrD 3n ur r r/L?r tBts rLr
l?turrs zf,tc Ir rLL mxt
Yt:tE lloc! 70i tt?E: tr I (256)
LOO? UI'IL TLL DOIf

c7l0 cr
c?93 CD

0? c7
t? c?
cD C7

CTLL
J2
CILL
JI?

xtc?
ff7
INL
rtl r2

tt27
tl?l
It2c!alt
t!lt
t63?
tt3 3!lll
t63:
tt:a
rl37
!ttEt?0 r .

l?c2 itlP2

c5F 9
c6fa
C 5FF

c1 02
c7c3
c ?0r

11
?Eii rra

s?a

totf rv]
CILL

ItoFr rir
Ftor I 0u?

loP
irt

DCr:t ?0u
rtA
i0Y
oir
Jr2
oil
t2

i0Y
ttt

DC'C2 ?0U
DCI
otr
t?!

a

. tuD ttt
tillD rtt
rtlr I crLL

lc
ll
0lr
ttz
Ei
ttz

rrc3
t?0r
I 705
rt06
r7c?
r7c8
I ?09
t7rc
t?tl
t?r?
'Itt3

l?ti
|?r6
rtr?
!trE
t? r9
l??c
112 1

11? 1
r?2r
ri25
1726
t1 21
!?2E
t7 29

t?3 1

t't2
rt!!
ttlr
r?ls
r?!/5
r7!7
t?31
I ?!9
rtr0
t?t i
t742
tta3Ittr
!?r5
Itr6
rrr?
t?rE
t?r9
I ?50
trrr
t752
rt53
r ?5rrrtt
t?r6
r?57
r?5E

3rl c7
0a c?

ct !0 c?
Dr c? c7
Cr r3 a6

c?a? 0(

c?04 Ar
cTct ,l
C7!F D I
cTtc c9

c7l
c7l
c?l
c? 1

c? I

c? 1

c? 1

01
r! c?

st? trr0r TLlcs

trtttrx lttE comt

TtrD t0 rolLr

c?rl
c?rr gD 19 c,
cil! 15 !2
c?10 r?

rl90
r!5r
rt52
rt5!
tt5.
l tt5
lt56
$5?
r!5!
,059
t160
rt6 r
rc6?
ta6l
rl6r
tt6t
r t65
t667
t16 8
rc69
tE?0
tl? r
tc7 2
rt?3
llrr
rlTt
rl?6
rt7?
rt.,c
rt?9
tll0
ItC l
rtl?
I ctl
Itcr
ralS
rtt6
rtt?
tt,E
trt9
r a9c
t19r
ra9?
! 193
r19.
rt95
rlt6
rt9?
tltE

0am
la
cD t9 c?
05
?,
c? ct c7
19
c! t9 e?

D! ?r
t5 to
cl 9l c7
?l
D! IB

?r?E s?rtus
ts tltt r?tDt 70t I cilr r?
rc--rl l?

c?l I
9r
t?

YttrP tosH tsr
fryl? tr ?rr?flrl tllrJA Ytrtt

I
I
l,l
D

!c rc
I
rLL
I,f
I'D

c1

a
DI

tlrDrt
I, r0
tlr?
iortr
I
tt?r D
I
Itl r

sE: tHts tL' LEr t. rrE irltrlrc
rlr[ fr?Ir[ cofl? tEt. rd
ILL DOIE (tor-2!10 ,Ltc)
ltDuc! courl l, e!6
Dtor tt 256
?olca rcr-ttro rlrc
IOI-Zgr0.rOt Frf, Ft (tL' L'1.2t6)

clta
c?r t
crrr

tot ,sr tgs--ies?ott ctri t0 oFtrt
our ?Dl?r sErD cr^t lo trPE

DOCiC tQU a r CilOf CrC CGtr?I?tOr rot,?trt
30! c
tov c. I
ttl c
orl
sut c
ior c,l
lll il! lt?t tot ultrrEr

a

' ?Hts rowrft yrt?ls ?tl rlrD?r ?otf!?n ?o rr. f,L t0 tFl ?rE,
,BlrD tqo a llrt to

crLL I'Or tttr t?irt D.to nt?t,o
r0Lot rll I

clLL tttr?
EIDJII ]LO'

?r
?l

c71

c?rf 06 or
c?2r cD 59 C7

cilDr?!ors

t9 c?

t0 c?

0l
t9 c7
to

c?!r
c?lr
c?t5

c?ttctlr
c?tD

ctt7
ctcl
c7c?
crcS
c7c6
c?c,
E?Cr
ctcr

CD
t,

,E
CD
06

DE

DB TI
t7
c2 rr c7
05
c2 21 C1

c72r

c121
c12E
e12A
c72C

c72t
c732
c7l3
c7 35
c?3E

t? Bcr?t
torort lrtot
llr0?

a

nt t, t
clL! Yrtlt
nl !,tLlr

ylll ,tI c.0
YL6t rof l.r

clLL rtlr
Ett
trt r
tz n0?
ml t.c
,r? ut?rr

!D 5l c?
DE
FE 01
DT ?F C?
c? lf c?

a

SilL

rlrt 70t ?n l?ttt cmtlg??t
clLL tlllr
rc
crt
.rc
Jrz

t
SOIIL
lilrD

?tlot ot tscl?l
Itt t? tt ?il or t?t (slt? 4rl,
r0, ltt? sttl z?ro?s
rc, L00r 7il rrsrrlr t0 r!LL3

c?t ctc
to? :? 0t tr? ?1, rm lm.r

Prge 14

rr59.
t750 . vE HrvE t0 (or rorE) rut"ls ?oLLottD t;?ntrt?Ly
tr6r . lt lr 0t. mr iErD ?xt iDrD?r, ?nts toElltf cot?ltts ?88 FllD?l !r "rrn ?o

PLOID 
'XI 

f
roY c, x
tII T
iov l,l
tir x
iov l,r
ITI H
xov D.f
rEt

a

LOO? lr?tl to rr a ioy

t



I titS !3 ?il illDtt
a a aa a a a a a aa a a aaa a a aa a

a

to0Lr r
Ita Etlr lgtttlED rlrDai tr lDDiEls rL.
il lf?mr tF ttto ts strt ?F tYo rlx?s cillllth

1,5
D
fr

!
i
D
DNLOP

3

"tHrl
?3tD
o?82
?rlE?
t^r22

..... -- tfD o? tto6tli-

lEPT2 29

o0t0
ooo?

crtl

ra a oa a a a t a a a r aata aa a ta aa a
20!5
20!6
2037
a0t6
20 !9

t0t,
Ito0
ltol
rto2
tt0!
lt0l
I t05
tl06
tt0?
I t0l
r909
t9t0
rtrt
rlt2
l9l!
tllr
tltS
r9r6
r9r7
ttrl
r9!9
r9?0
r92r
t9??
r9?3
lt?r
rt?5
tt26
r92?
rt?t
t929
r9!0
t9! I
r932
r 9!l
!9Jr
r9!5
t9!6
t9!7
r9tt
r9t9
trt0
l9a !
t9r?
r9r3
Itlr
t9r5
r9t6
l9r7
r9r6
t9r9
195 0
r95 r
t 952
I 953
rtSr
'| 955
r 956
195?
r95t
r959
rt60
r96 r
1962
r963
i 96r
r96t
r966
t967
r968
r96 I
r 9?0
i97r
1912
t9?3
1 9?.
t975
rt76
'r9?7
r9?8
r97 9
r9E0
r96l
r9E2
t963
t9Er
!9E 5
r9E6
l9E ?
r9Et
l9E9
l99c
r99r
r992
r993
r99!
1 995
1 995
199?
1990
1999
2000
200 I
20 02

r05
?006
2007
200t
?009
? 010
20l 1

?0r2
?0r3
mll
?0t5
?0r6
?0 !?
20rt
20t9
2020
?021
2022

taiE
?tls lr'l rBt tt tgto
?T?E
iLocr stzf
t lD lDDl6s
luto lr?co?t rDrels
ttrtB

,
I
I
2
2
2
!

B
B
B
DS
DS
DS
E
l0u
lou
E

r?t?E
rLocr
LOTDI
IIO D

asPr
a

rLET
lLrol
DIIEID

cttlt
o

?tfrr
TClrs
lclr?
n07 t

IILIT
osttt

:ol 1

,04?
?ol3
20ll
?or 5
?ol 6
2or l
20rt
tol9
eo90
to9 r
2052
,o5!
t09r
2055
2056
205?
,o5a
2059
t050
to5 r
2a52
,06!
l06r
a65
2056
20c1

20r0 ?BlrDcl rc
c12 r
clz2
ct2t
ct?5
cB21
c129

ccSr
ct5r
ctSc
ct63
cr5l
c16r

Dicit iv!
DiLO? LUI

ciP
tr2
Ei
lz
tlxtrr
,IP

gtur? Eou
LDI
oll
LDI
ttz
rD!

clur2 lDtls
Ymr iy!
tor lou

oot

'ELTY 
LTI

DLO'I EX
rcY
olrilz
DCi
Ji!
tm

mYt lou
UP EOU
LET? EOU

,Icfit ?0u
CLITI EQU
HOTE IOU
;ODE EOU
tlcrs E()u
LP IOU
9r tQUBLAII tQU
sPrcE louC' IQU
ESC EOU

sTlr lou
SDA?T EQU
PDA?T EQU(Dltr lQr
DS?T' DQU

'TPPI 
8QU

?DIlI EOU

SITSE EQU

SCD TQL'

SPE lOU
SFE IOU
SOE EOU

SDP EQU
S'BE EOU

f,D8 IOU
IDF EOU
PXDF EOU

'FE 
EON

toE tou

'DP 
ICU

??BE EOU

sox Eou

cTcE s
c7D0
c7D r

c7D2
c?D3
g7D!

c7D6 1,
c?D7 C3 D0 C7

t7 ILL ?tv! cGtrttD

a-?flErD Llrolr 0, itrDli
It cr-?ttlD o77sE? ?o tlmr gt27
E lr I Doilt iDl ?ot ciltltts ntlr tD'ttc

SEr rrglltD. ill?
oEr antt
slE YstC{ OrIt
tg? !3t crt stttD
rrlE ll 0rI? ffo
txls OlCE.Ullt 2.
!rl? rrD sP?tD x)r
ILI EfE

ca2c

ct!c

Jr 5l CE
B?
3r oD C6
c2 E6 C7
c6 | 0
c6 l0
c9

cTDr
c?Dr
CTDD
CTDE
c7E I
c?E!
c7E6
c?f 6

c7E9

C'EB

C?ED
c7F0
c7r r

c?r?
c7F3
c ?F6
c1? 1
c7F t

c600

tDrntti firt ilt Strc( loils l?s rrr Dov, Plo{
?;t lrD o7 ilIS tt tli rtlr.

16r ?or !? m 6 cGr?il Gr?r cmtttDsDS a.l

BI
E7
!s7
DS l.?56
!sl
Eto30u t

lltcltlrl? I
stt tr r

?ot cmtln tll.t o?tir?tors
Itt ?tL2 coi?tol iloc(
t D ?lLl co:?rol ll.ocr
stsm TlLl lar???r tlsl

"tL!. 
(l'0?', ?ucs stlt? r trrgt Irr

EMMIIMLIIT
Strll t !a3r lttr

05 0r
c7E8
D3 FT

rr o0 00
IB
7r

c2 f0 c1
05

c9

i,r strt Loot DELrI (l:? urrctr or r 9lI?!)
I illE ?o ?tnr r ?l?l d trtr DSLN
?l?71 cE trrE rnrllc, ?ilr D?Ll,

D,0
D

I,D
I
LO?r
I
OEL^Y -a-

lDor ctD9 ltr? co22 llllD csll lotrl cotc
ttlr ctc3 ltE?l ctcS lrrr2 crcr tlcrs 00tP
tllrt 620 tltof 0007 tlocr cE?3 x!?tt ctDc
ro? ctor tour c!r? cxli col? tfrLt c569
cl.tri o0r cLBr crDc cltrl cr?z cLtr2 cll?
ct.trE crrc c|o;rl ctrs cilrD c2rl coi?l c?iD
cot? c26r Eo?rc c?61 cl o00D ctgl{ clSt
caLt claz clri cofr cmgt crcl cotgc co?2
c6!2 CIC? Cl3tt C5t9 CL?rr CllC Ct 0016
DCiC2 CTIG tsrc? C7r I Dlllt crgr Dalrl c?ED
D?L?S CtOl UrCiP C?CE rrE^D cl?C mlrP c?Do
Dts?o c?62 Drsrr c?lB D!s?D ct95 DlsTt c2r7
DLmP C3t6 Dtorl C?Po DLtl CSC| DL?lr Clto
DOCTC C?ra DYr @tl DS?lr ooc6 !0r? clrn
trLor cr?7 trlo3 clll IILoP crtE ?rl?Ei crl.
toaEr c9F8 to'f c52? tllsl toFE 7trs3 cl I i
tlr r cr6! trr2 cr6c lmll c06l liti c521
Ertot c06a Ittot co63 Etc oolB E3C'L CloC
tScs crt? lscst cl90 lrEc cll9 trtcl cllc
?twl cE63 ?ce^z ccSc ?c!rs cl55 ?cLos c00r
tDcG c291 7DC0U CzBE TiGF Cl9a lotEi C00?
ccll0 c221 ocLI 1 c21? ccLt2 c?sF GCLI3 C25t
oclIx c2r9 mBlc coEE ooFt c09F (lrlrr c67t
c?n2 c?E6 ctuxr c?Dr fllout clDE ,coiv cl8q
ICOVr C!98 flfour Ca05 tsEout c3Fc iLEr 00!0
xoiE oooE Bti cE29 mrPE cB22 lctci Cll r
trl? cm1 trllx cl6! IlPli cloE toPtc c026
t rcnr cE06 tllB cl09 lDttl 0003 rDi oo0 I
tiE^ 1 co35 LEF1 OO0 r LF 0O0r LlcS c6?r
LrcBl C63E LrrE Ct09 L:Sll c5r5 LLrST C52n
LOtDi Ct25 ;ODE OOOO fliE cltl llr!0 cl51
tr{Er cr59 taou? cSrc lctslr cloE tc* c2a:
rErr cor3 rrMa6c lL@P c966 lUCn CllO
ruloP clBo ruLct c!50 GNrl colt oi cor!
oPoFT C8C7 dlE ClOl Olqr CllO OmtF CO2r
Prili c050 PrFcr co59 ?Elcr c!66 tclos CSFF
?cB cr6F rcuP cr3? ?DITA 000? tmel coFtpDF m02 tEisE c0F6 tEsc cltl tffErD c6t?
?floHE C!08 

'LEF? 
Cr3t tLF Cl?5 ?LOrD C6!Bpitl c13r ?iGP c33r ?sclx c3r5 ?s?oF c6!2ptlpl c6cF PUp ct?c trDi 00or IDFLI cori

tDBrr cocD tDtBL c65E rrtit coor itBlr c6cl
tBErl C72\ iXEID C?tF tf,EDt C?ro iHED2 C7!2
rtcHT ocr3 rll c6?c illP c6F2 l?^Pz C6n
i?A PE C6C7 i?Br? C6r? l?OF ! C?oD l?OaF C?oC
sBtr c359 sal(l clSB scD 0001 sc*l cl^c
scHr 1 c36E SCOX! C!78 SC,oL goCF SC?s 0020

sDlrr ooor sDR mro SDsi 0002 slcoi clB6
s?is[ ooFF sErot c0l6 sE? c5?6 sl?^B c3 I r
SErcI -C5r 1 - SE?CO C5A5 38lCF C3A5 SE?II C599
smru c5B1 sE?o? c59D SEISP C5q0 t!?rY C5r9
sEtr ctBo sEttq cSlD sE?t cll! sFE oo08
sBEl Ca61 SHE! C37E SrrP COlr SOE OOio
soHL c72F soi O00l SOm C0l9 SllcE o0?0
spE 0o0q SIEED CEoB ti!^ I C03E SIOL CoDr
srlpr soo stlrT co00 s?rt c?59 snE 00E0
stttr ctDT s?i?F clFr s?Rtc clPF stFtD c20r
s?sPD Ctgt StUx? CrgC S'UP C2ll Stslr eB00
ststp CEFF trEFF c510 tlPEl 00E0 ?lPE? OOr0

'IPIN 
C76E ttPPi 00Fr llsPD c56l nL C2E2

tDllr 0018 ?DF 0010 ?8iEc c5F8 TgiEl C5l7
?EiE2 C5F6 tEFs C70? tTE 000E ?xElD cSrc
trxEF C09r l1ISl C521 tLOr2 CllF lLOrS ClrS
tlott c.l] toE o0r0 ?oFr c7c7 t0{ c?Er
?tEDl c?6F ?Srll crEo ?sP! cEc: ?sicH cor(
rBT MEO 

'IEA 
CI^C UBU' C5F1 DIPP: CEOO

tDPnl cEc2 uP o0l? osliE crE! rDlD cllE
yDrDz CltS VDIDD C!r! tDflal Ca?? lDtiy cc00
TFBLI C??E YHETD C?IB ILOOP C?C I YIBL( COl 5

urlrt corc vilrP c799 YRI|T c?gr 17, C697
nrpr c?Ea / n^P2 CTED lllPE C77B Yl8: C?Fr
y?Byt c6?F v?LPl C3rl ltoil c?E9 lEorD cl21

s tstEx ?ourt?s

lou occooH tDi Scllir itioiY

tlx elL z,

r?x
0!H
t3x
0lH
0tn
00H
Jri
t0
t3.
!Llrt't --ts
t8H

toi? rsslGfizrrs

rilr

r?ttorlD sllclrL (Er lSslcptrts
txEsE rttrltrots llE DtsleieD ?c ILLoY
corlrlrllLllt YI?H soLos(?i). tfltsE rll tPE
srrr rrts vr?H llr ? (r'to') s?itt?En o'f,

c?L r
ctL r
cll s
CtL Iell f
c?L-t
tlctsPrcE

0
I
2
l
c68

stl?us rcr? oErltrl
SETIIL DA?T
?AiALLIL DT?A
tEtBorl, DrT^
vDr coxTrol toit
?lPE S?ltus toRt
?rPE Dl?l toit
s?isE sYI?cH!s

o000
00c J

0002
0003
00c 5

OFIH
OFB!

00Fl

00c r

000 ?
00 0r
000 8

001 0
00?0
001 c
o08 a

STFITL
SEiITL
sEEIlL
SEIITL
SEiIAL
sEitrL

?AIIT' EiFOT
ttltsIic tii0i
ovEiSui Eiior
CLEAI TO SEXD
Dl?r tErDr
ttttstsItfti IFFEF Br?t

OFFff

lIt AssIci;EF ilsxs

rE'BOIBD DT?' IEADY

slr:lL crlrlEr DErcT
SEPIIL DI?I S8? IEIIY

I

I
8
r6
32
6!
r28

I
2
I

r6
6r
I?E

I

loq
lofl

0 0fB
OOFF

c 800
CBFF

0001
00c2
00i !
00c8
0c1c
00!c
0080

0 001

008c
00!0

tAPE OVEitLOv Eir0P

'APE 
DIIT iEADI

taPE ltlrsxlnEr trrFr Bmt
scioll ot llrc
l.?Ull trPE oir ^xlr?Uli llPf tYn or

IIFILLEL DIII If,IDY
PIiTLLEL DEYICE ifIN'

2003 tlPE! lou
?OO{ 

'APE? 
EQU

gIS?IX GLOITL 
^IFI

otc s?rrtrol0Ofl trr silrlS Jost l7'?i rft
!0u a stlit 07 sts??r r^l
?0U SrSlAx.lt?H S?ACI Uoirs n ?0? W{

tlxE?uts sloiED tr lli

tstlx

a !s!r DatttED lril,l t?r rP mr tqio
? utEi Dt?rrrD oulrur rn r7 ;o; 2gl0
? Dl?lulr tsurm r/o toits
I Ctit lr?gt etulF toi?

3rstr

.tl

ut rrt
UO PI'
DFL'S
I roi,

20?3 oroi?
?0?r rcur
?0?5 LlfE
,026 lo?
zo?? slEtD
,ozc asc?L
to29 iSrD
aolo rttti
to31 tlcm
,o3? tdcr
2o!! 'to 3r

c 6c2
c60t

cl0B
cEoc
cloD
cl0E

c606
c60?
c Eo8
c009
c lo^

ctro
c6t I

cttt og?tut tsorm lor?
cottErr cflrrrctlr fosl?rd
cDlrrr! LtrE tosltror
ttclrltrc o? t?rr DI3tlrcli?Fn
StEgD Cor?rol lrrlllcl?t rlrc coi?tol lrE
crrr?n ?rE s?ttD
7?r to llrt crrt tog!?tor tr llLtr

I
I
I
I
I
I
I
2
I
I

t0

mtt o? t0lu rrltt ctL?
t0l crC ttl ll.16, ??rlOi CIC tttr, ?Ltl'ffirl

I

h3c 15

rmi rot ?o?gtr ttrrEtorclr ?

a

cc00

00rl
00r?
00 0l
00r 3
o00s
000E
00c0
ooSF
oool



1EPT2 30

uairing fior BAsIc-s
A lot of people have asked why Sol

BASIC-5 took so long to be released. The
main reason is Processor's policy con-

ning the release of neu products: we
uon't ship 'til u'e have the finalized version,
and that means product PLUS documen-
tarion. W'e feel that our reputation is
based on selling products that live up to
the advertising claims. and we intend to
lire up to our rePUtation. (Nole: we've
nerer heen forced to recall a product.)

\&'e could have provided you u'ith a
version of our original BASIC-5 a long
time ago. with a modification of onll' 12

instructions. But that wasn't what we adver-
tised Sol BASIC-5 to be. And in getting it
to be uhat we wanted.u'e kept thinking
it st-ruld he neat to add iust a couple more
nifrr features and then just one more and
()ne nl()re and . . . So as u'ith all fanatics,
onr- rhing led to another'til somebodl
renremhered that this ri a business and
there are, customers out there who could
onl\ stand so much "neat stuff" (especiallr
if ther had to u'ait until the rear 2([0t.

Anvrrar. hr ntrs rou uill hare re-
crirecl said BASIC-5. st.r Lrad it in and run
ir l()r a $5;19. \\c think rou'll agree that it
rrlrs ttlntort \\\)rlh thC \\ait.

PI(XHSOTT TECII\( XJ

Gomputer of;theFumre
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75C ptr issue Publiched by Prmerrcr Technologl, (:orp., Emerr.-ville. Volqme One. Number t hree, .,une lg;7

InThislssue
A Photo Eeny of

the Firrt Annual Weet
Coaet Computer Faire, by
our own multi-talented
Rick Meyer. Irts of peo-
ple, lotc of ercitenent.
TaLe a look for younelf

prge ,t & 5.

Software Technol-
ogy debutc! An iufoma-
tive erticle on the care and
chooeing of your cassette
tal,e .y6tcm..........pa9e I 1.

How to .top your
Sol and eee what'r happ
eniu'. Tbc firrt in I rerler
of .rticlc. oa crutlDt .
Run/Stop circuit for your
So1,..,............-....--....prEe 7

Sol goee iDterna-
tional. Eaay operation of
the Sol at 50 Hz....qage 2.

L€tter tion the Ed-
3.

Tettiag your tudio
caoaetta hardware; r uee-
ful matching lauguage
routine.....................pege t.

. Reader Feedbacl.
..page 6 & 7.

The Nesett from
Newett Awl: rwapping
byter........................pe9e 3,

Bug Squed.-......-...pege g.

Here we are, now in the third
issue of ACCESS, and as Aram and I
have told you in the past, we openly
solitit -r'our thoughts. opinions. input
and output on man,v fronts. Critiques
are als'a-vs welcome - some good ideas
have been coming in the mail, and r,r'e'll
be happl' to see others on how rve can
improve our service.

Notes on availability and
delivery. Since the last ACCESS, we've
pretty well completed deliveries on
BASIC/5 and CUTER software
packages. GAMEPAC I, MATHPACK,
and TREK 80 on cassette are next in
line; deliveries on them will begin in
July, and much of our other software
will be forthcoming later this summer.

Deliveries of Helios II, our
dual-drive floppy disc system, are
targeted to begin in mid-to-late July.
We'll ship the earliest orders first, but
due to the large number of back orders
on file, it will be some time before we're
totally caught up on deliveries.

We've already begun deliveries of
our I6KRA dynamic memory board -although slowly. If you have one on
order, you can be assured of receiving it
soon.

Specifications sheets for the new
GPM (General Purpose Memory)
Module will be available in July. You
can get them from our Customer Service
Department or your local PTC dealer.

Sol Ueers' Group. If you
currently own a Sol computer, you may
be interested in the Sol Users' Group.
The Group was created to provide a

dialogue among Sol owners, b1' sharing
applications, softr+are, and other
inf<rrmation for mutual nrenrber bent.fit.
The Sol liv.nr'(irotrp (!r(]t ilffilult(<l
officially with Proce:;-sor 'I'echnrrlog1 

)

can be conlactd through Bill Buras,
4l9O ltla.vbell Wav. Pakr Alto. CA 9{;J(xi.
(No phone calls, pleasel)

We need you! In the interest of
providing continued inlbrmational
support, especialll in c<lnnection r.r'ith
interfacing Processor Technology
hardware with other manufacturers'
software, we'd like to hear your ideas,
see your progTams, r,r'hatever !,ou've got.
We will be happ-v to publish useful
information that you might contribute.
Mom will finally see ) our name in
print!

PTC dealers. New ones are
continuall)' added to our ever-gro*ing
list. The;-'re all authorized to both sell
and sen"ice Processor Technologl'
products, and to act as distributors for
Processor/ Soft ware Technologl'
software. To keep t'ou up to date, the
curTent dealer roster is listed in this
issue of ACCESS. Of course, your dealer's
always interested in hearing from PTC
customers, so why not pa-v him a visit?

ACCESS subscriptions. Let us
know if you've subscribed and are
hal'ing trouble receiving )our cop.\'
regularly. Is 1'our mailing addres-s
colTect as printed on the label'l Hare
any suggestions for improvement'l

ACCESS Issue No. I is now out
of print; no back copies are available.
(cqhntd q p.!F 2)

itor

Sub scrlpt ion Infomstion
ACCESS is publiehed every sir

weeks. If you like what you ree, we
hope you'll eend us S4.00 for a year'r
subscription ao we can keep the info
coming. Write to us at Proceseor
Technology, 6200 Hollis Street,
Emeryville, CA 9460t.
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50 Hz Ollerationolthe Sol-PC
The demand for Sols is inter-

national. and a great many countries
have power s)'stems which operate
at 50 Hz (cycles per second). Sol
transfornrers are designed to operate at
this frequencl' without derating, and a
220, 235 or 250 volt power supply is
available from the factory.

In most countries where the line
frequency is 50 Hz, the teler.ision display
standards have been adapted so that the
vertical s*'eep frequency is also 50 Hz
(this reduces flicker). The resulting
displal'contains 625 scan lines per
frame, or 3121'r lines per frame.

The frequency of the synchroni-
zation pulses produced by the Sol
can be changed to this new standard
quite easill'on the E revision boards,
and with a little more difficultl' on the
D revision boards. In both cases, the
change involves disconnecting pin 5 of
the U62 from pin 6 and reconnecting it
to pin 4 of U62. Jumper pads have been
provided for this purpose on the E
rer.ision, so that the change is a simple
one-cut, one-jumper modification
performed on the top side of the boards.
The angled trace leading from pad AF is
cut and a jumper is installed betr,reen
pad AF and AG.

The D revision boards requires
two trace cuts. One is made on the top
side of the board between U 62 and U
6l tthe trace leading from pin 5 of U 6l
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is cut). The remaining trace cut is made
on the bottom (solder) side of the board.
One is between pins 4 and 5 of U 62.
Two jumpers must now be installed.
both on the solder side of the board.
One is betueen pins ,l and 5 of U 62.
The other connects pin 6 of U 62 with
pin5ofU6l.

The VDM-I ma-v also be modified
to allow 625-line operation. On all
revisions of the board, cut the trace
connecting pins 5 and 6 of IC8. Using a

wue Jumper, connect pin 5 of IC 8
pin 4 of IC 8. This is all that is requ.....r"
to modify the VDM-1.

These modifications will presenr a
display of l6 visible text lines r.rhich
appear somewhat more (on)pact rerti.
call_'" than the 60 Hz displar. This is
because the time from the botrom of
the displal'to the top has been doubled
from the equivalent of four text lines to
eight text lines.

Lee Felsenstein

7

CUT TRACE HERE

5AF

II'STALL
JUUPER HERE

CUT TRACE

INSTALL JUMPERS:
U62 PIN 4 to PIN 5
u62 PtN 6 TO U51 PtN s

I7
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(Cont. lntm Page l)

Finally, we do appreciatb all the
support and feedback many ACCESS
readers have provided. The comments,
positive, negative or otherwise, indicate
your interest in PTC and help us to give
you what you want. I think those of
you who have contacted us on the
one-to-one communication basis (by
phone or letter) have found responsive
follow-through on our end. Further
improvement can come from your
suggestions, so let us know what .vou're
thinking. Again. the number is (415)
652-8080 for teletroubleshooting
(betr*'een 9:30 am and noon or l:30 to
4 pm Pacific Time); for technically
oriented software questions, call (415)
349-8080.

See you next issue.
Ralph I. Palsson
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YoruAts-t Applicatims
Notes are m'the Srayl

Basic Theorem of Programming: The
program is absolutely right, therefore
the computer must be u'ronq.

SuDscriptton Blanl
Name
Address

Pn[)CTSCfiT

After a seemingly interminable
dela;-, the first batch of Application
notes are really and truly in the mail to
all you ALS-8 Users'Group members.
Once the material is in your hot little
hands (in a very fancl'binder, no less),
you'll be better able to appreciate the
po*'er and versatility o[ your ALS-8,
and you should have some very happy
hours of computing.

If you haven't received Your notes
by the time you read this, please drop
us a note right now, so we can track
down whatever clerical or shipping
errors crossed you up.

Our sincerest aPologies for the
dela-v.

Will Vern ever finish telling us

the "real storr"' behind the VDM-l'l
Yes. indeedl The continuing saga of the
Flickerles-r VDtvl-l has bt'en tenrporarill
interrupted. It'll be back '*ith the next
issue. Stav tuned.

City
State 

-_---zip
Encloeed is a check for $ _=- fo

-_ 
eubscription(s)

E&oc Anm Anrrirn ll
ACCESS h publbhed rppmrimatell eren sir
wocls Subcripinn nle: $l per Ie:n fmm
hoccssot Technoloni Co+.. 62(X) Hollis St..
Ermrwllle. CA 9.160E.

ACCLSS Cop;.,rlgbr C April laTr 6, pto"i
Tcchrclogv Corp. All Rights Reserved. Vatert--- -

ln this publicetior mry ltol bt reproduced in

my lorm without p.dtissioo lrom Pmcessor

Technologr Corp.
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with people like Radio Shack and
Heathkit gettiDg into the act. The
price pr.obably put it out of renge
for a lot of people *ho might have
come thie time, but giveu tbe rate of
growth in the home computci field

P.s. Now ,o*tT*tttarian 
II

ACCESS going, and we're etarting to
get some feedbach, we're re-evalu.
ating our procedurcs. Iasue No. 4
will be a little late, becauee we're
going to make some changes to
make it a better quality production,
in line with some of the euggeetions
you've made. So long'til then.

Attenffm,G0f,SOl. Users
All Processor Technolog.v soft ware

has recently been modifred in a verl'
important way that encourages stan-
dardization. [f you've been looking
forward to having some Sol softrlare for
your CONSOL Proms, you'll have to let
us re-program for you. There's nn
charge. Just mail your CONSOL Proms,
suitably packaged, to Processor
Technology; we'll take care of the rest.
Turn-around time is about 2 weeks.
dependent on the vagaries of the U.S.
Postal Sen'ice, natch.

If you're planning to upgrade to
SOLOS anyway, don't worry about it.

,i,!'

Aletter l{ew'ett Atl's Scre en Sort
komtlreEditor

"Giue me o cigarette, because I'm
so hungrT that I got twbody ta sleep
with tonight."

Old Russian hpuerb
Well, who would have thought

it. .'e I wag at t o'clock Saturday
Eo ;, alightly bungover, rrrivin-g
at tr.- -ivic Center for the Firet
llVest Coast Computcr Faire - and
there werc already people lined up
clear around the eorner. (Unleee I
was etill eeeing double from the
Processor Technology Dealer
Banquet, which featured Peking
Duck, a few Teingtsao beers, Sweet
and Sour Chicken, a few more
Tsingtsao's, Mancburian Beef, a few
etc.)

By the time the last plug was
pulled Sunday night, more than
12,000 people had paid $6 to $9 a
head to get a look at the lateet
marvels from Processor, IMSAI,
Polymorphic, Apple, Byte Shops,
and well over 100 other erhibitors.
There were lots of neat things:
programs for kids, color graphics,
music (including the premiere of the
Software Technology Mueic Syatem

- but you can read ebout that in
our literature. No edvertieing here).
And seminaro olr eyerything from
tutorials for the complete novice to
bus and intcr{aee gtEndards. The
building was baeically hot, and it
was .rowded, and everybody wae
pr . high.

il in all, the impreetion was
that.,rrta a very good evenl The
people who planned the Frire did a
good job. and we'll probably draw
evea bigger crowds nert year, what

This little program does what's
called a bubble sort; each byte in the
sorted area is compared to the next
higher byte. If the first byte has a
higher value, the two are swapped in the
memory. Then the same thing is done
for the next two, and so on through the
entire sort area. After the first pass, the
last byte in the sort area *'ill be the
highest value, so when you set up to
pass over the sort area again, you can
shorten it by one byte at the high end.
And if you keep track of what swaps
take place during the sort, you can quit
as soon &s no swapping occurs.

I have located thls routine in lou
memory, so you don't need much to
plal' u'ith it. I used the VDM screen for
the sort area, so you can srle exactl)'
n'hat's going on - if your eyes can be
s-ynched to the screenl Tr_v putting a
whole mess of garbage on the screen,
then executing the program at location
0000. Your screen ma)' never be the
same!

Those of you who are adven-
turesome and mischievious mtrht tr.v
modiff ing line 0O47 to read 0047 SIZE
D\4. 2047 ARBITRARY LENGTH and
line 0048 to read 0048 TOP EQU, 0200H
USE TV DAZZLE,P. AREA.
Then if you have Lichen Wang's
Kaleidoscope, assemble this program so
that it is above 0900 (HEX), get
Kaleidoscope running, then stop and run
the sort program.

I've purposel-v- coded the program
so that it will sort an-v leng:th field by
manipulating the SIZE and TO['. A
little practice and imagination should do
the rest. I sorted the train program
(naturally), but it broke my heart to see
the little engine torn apart so badl.v and
so quickly.

A couple of program notes: at line
{0, the zero flag is being set or reset b}'

the ADD B in line 37. As we all know
but often forget, the DCX H at line 39
has no effect on the accumulator flags.
At line 25, I just arbitrarily stuff
register B with the last byte looked at.
This is an interesting use for the flag. At
line 37, all I need to knou' is whether or
not swapping occured. If the test at line
20 tells me that a byte in register A has
a higher value than the b.vte in memor-r',
I knor,r' for sure that it isn't zero and
can safell' use it for a simple flag.

Reprint Permission of Newett Awl
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Eggleston's Ertension Principle:
Prcgramming errors u,hich u,ould
twrmally rcquire one da7,to find u'ill
tahe fiue days when the programmer is
in a harra'.
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Top Photo, hpcessor Technologr's
booth ot tle First West Coast Com-
puter Faire, with some spaq stuff up
on thc big display.Yep, it reaUy was
that crcwded all weeherd.

I$t, Kids engrcsed in a game of
Target. Maybe you're ight about
CHOO-CHOO, Ju - atill, I hnow
some big hids that got off on it. (See
Reader Feedbach).

Aboue, Kids of aU ryes got turned
on by Sol.
At right, Tlw Prccessor booth. No,
that's not mc in the bachgmund. Bet
he plays a tnean game of Target,
thotgh.
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I*ft, Bob Mareh of hocessor Techtwlogy dem-
orutrates SoL'Aou mcanyou can do that with
a computzr?'

Belaw,We moke tle brS time - Gbnn Tenney
of Softwarc Techrclogy details the STC music
slstem in on interuicw by NBC at the Fcire.

I-cft, And lerc I am in my red suspenlers, as
promised.

.lr
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All photos by Rick Meyer
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We don't have space to print all
the letters we're receiving. but we'll try
to get as man.v in as we can. We reserve
the right to edit for space and content
so we can include as wide a cros.s-section
of opinion as possible. We'll repll' to all
of .r'ou personallf if 1,ou include a
self-addressed stamped envelope.

Aram Attarian II

Sir:
As evidenced by the many

excerpts in ACCESS, .you obviously
enjoy Conrad Schneiker's Abridged
Collection of Interdisciplinary Lawe.
Although the Lawe are not copyrighted,
don't 1'ou think it would only be fair to
credit the source?

Gregg Townsend
Sunnyvale, CA

Dear Gregg:
My source was Logical Lawe,

Accurate Arioms, Profound
Principlee, Trusty Truisms, Homey
Homilies, Colorful Corollariee,
Quotable Quotee, and Rambunctious
Ruminatione. This mouthful is the title
of a pamphlet "compiled by the
computer company that's out to make
life a little simpler." Happy to credit
both sources.

AA II
Dear Aram:

Enclosed check for S4 for a year
of ACCESS. Now my observations.

l. You are doing it wrong. Should
be notebook-size sheets - how does one
file for reference?

2. Last year I filled out a card for
which I was supposed to receive
sonrething over the year, supposedly
edited by Gordon French. What
happened'l

3. In order for ACCESS to be

ACCESS, JLTNE, 1977 . 0

meaningful, it should be understandahle.
The biggest fault I find with all
publications is that sonreone just plunks
down a program, period. There is a
crving ne.ed to explain. in detail, at least
a few times, the meaning of all the
listings as the.r relate to hard*'are.
Nobody to date has done this. Whl do
editors assume that '*'e hobb.vists kno*'
all this'l

Joseph P. Chalala
Willor.r'Street. PA

Dear Joe:
Thanks for the sub. In ans\+er to

-vour points:
l. Our format will be changing in

the near future, and we'll take your
suggestion into consideration. Good
point.

2. Ser the reference to the ALS-8
User's Group in this i.ssue (also in last
issue).

3. Most listings include comments
that are supposed to explain the
software, but you're right, more text is
needed for a really good understanding.

AA II

Dear Gentlepersons:
As you hopefully know by nor*,

Newett Awl's choo choo train has at
least one error in it. (Vol l, No. I of
Access). At address OODO the listing
(page 1l) shows a "A8", while the dump
format on page 12 shows a "A8". Now,
please, I beg of you, tell me what kind
of an assembler you have that generates
incorrect code ... (by the way, an "AB"
wipes out most of memory, I trust the
"A8" to be correct). But even so, we
have entered and checked the code three
times, and it certainly does't seem to
work on m1- Sol .. . the front part of a
steam engine does aPPear, and it
vibrates back and forth for about 5

seconds, and then as it aPParentl.v
attempts to do something else, it

<'r'ashes. uriting "E1)" 85 at l.l. Jr.i. .{.-r.
..\t,. 125, l2ti. Perhaps ir t'oukl lre ;r

halduare problenr. r'ou rvill hare ,
better idea about that rhan I.

2) Would it be possible to 1r,.,<rtl
nre u'ith a copl ol SOI-OS antl SOLlll)
(a llsting uould sultjte). as I uoulrl Iikt.
to find out the col'tect \4a\ to f rrnt.liorr
the tape drives anrong orher things. I rl
appleciate 1-our relative thor.orrghne.s ir
design and inrplenrentation ol the Sol.
rou did a rather prutes.ional job.

I anr nranaging rhe \\'est
Lafarette Data Donrain Srole and I 1lu
togethel a Sol-PC. In the nrearr tinre. rr

have Iost the envelope and tegistlati()n
etc. Would vou please either serrd
another set ol reg. t'alrls & rrhalert,t tll'
simplr send uhat I rra. sullpo.erl to asl
)ou to send (othel thayrrels of rhc
marrual. personalitr nrorlule ert hirnge.
whate,'et. I'r'e lblgottetr e\er) \\hitt lt
$as ...)

.I. Gregolr \lrrrlrlt
Mgr'. Data [)onrain of \\'. Laf;rretr

Ples. .l(iII I)erelo1y1111.p1 1..,;

Dear Greg:
1. Choo choo r+as r.r'ritten for

VDM-1, and we'll be publishing Sol
patches and updates in the next
ACCESS.

2. See this issue for SOLOS
3. Customer Service has ta

care of your problem by now'.
A.A

Dear Aram:
In the "Bug Squad," ACCESS 2

Fix No. 5, you show a cut on trace to
pin 26 of Jli. The descriptive matter
sa-vs pin 73. Which is correct and are tl
other fixes as accurate?

Dr. George L. Hall
Naples, Flori,

Dear George:
See "Bug Squad" in this issue.

The other fixes are OK.

AA

ReaderFeedback

Mr. Editor:
As of this date -vour world

renowned (sic) sen'ice mgr. is still
promising heaven on earth to us (I will
admit) suckers! I suggest ,vou change
"protecth" to "mana'na." That's Spain
for tomorrow, capito. (sic, sic' and sic).

An."-way, in mY oPinion You zu]:
are full of crabs, who in his right mind
would establish a computer companf ir
a "rundown, skid row, full of 1'echl Got
forsaken place like Emerlville."
Obviously, this companl' did, even the
newspap€r it publlshes and perso'.' a

affected by the locale - it's full '. I
Care to publish this letter go ahead

Your ads are PrettJ- and ver-"-

convincing, look who it caught u'ith
$1000 plus to buy your A=,S.'.'// Sol-20
board that won't u'ork ME. (and a feu

^f'qP 
r------i'"' ll i. t;::lt,rE
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more sics) "Whoever heard of a Sol not
working." Look for mine stupid!

If I had to do it all over again -will buy a Heathkit color TV set kit
't a "goddam" Protech Sol-20. Count
3 out as your ardent supporter of Sol

- it's for the buds.
Hal Martino II

Dear Hal:
Have you hugged your kids

today? Love,
AA II

Dear Ralph and Aram:
Here are some general and

specific comments on ACCESS.

1. The software listings are good
and useful, but they take a lot of room.
Might it not be better to bind up the
Iong ones separately and sell like No. I
and No. 2? Actually, I do hope you will
provide listings of SOLED, 8K BASIC &
FOCAL, ALS-8, TREK 80, etc. I am
somewhat of a software listing junky -that's wh_v* I'm a PTC customer (i.e.,
free software).

lA. Choo Choo Train is a bit
immature, games like Life and Target
are more suitable even for kids. I have a
9--'"ear-old playin g Trek.

2. I am a little concerned that
r-ou are using ACCESS to distribute

_ :rrata for Sol. I think you should also: rmpile and send out loose-leaf sheets for
.re instruction book - or even charge

for an updated instruction set. Sol
st'stems are likely to be around for a
long time and the book is likely to
remain with the system, but a stack of
old ACCESS's is likely to be lost and
with them the errata.

2a. Should not Errata No. 3
(Ground Noise Fix) concern itself with
IC tt107 and not IC lt33?

2b. An-v reason for not revising
the 8 leads to J2 on the card (cut and
jump) if I want? (i.e., is it more
involved?)

3. "Waiting for BASIC-5." I do
see both sides of the issue. I do e;pect a
properly designed and debugged product,
*'ith good documentation, for my mone-v
and I will wait a reasonable time for it.
And I have seen how several publi-
cations have been very critical of
certain minor problems - which can
really hurt a manufacturer.

But then again, it's a new product
and it is intended for the sophisticated
hobbl,ist who is capable of under-
standing and making fixes to PC cards
and software. Sol and SWI!2 are
qood examples. Still I cannot believe
hat things take as long as they do, or

nave in the past. Perhaps the answer is
a system where you have two levels of
customers - those who want
preliminary releases and are willing to
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pay for fixe or updst€s, and those who
want a final, wananted product.

Joseph Gaffney
Lyndhurst, NJ

Dear Joe:
1. See the letter from Joe Chalala.
2. This will be the case in the

future, but you have to consider the
amount of bookkeeping necessary for
that type of project. We'll be using
Helios II to handle it, but they're hard
to get right now.

2a. No.
2b. No.

Thanks for a very thoughtful letter.
Readers like you will help us make
ACCESS a lot more responsive.

AA II

pulse, stopping the processor.
The inverters U2D and U2E are

wired as a R/S flipflop to debounce the
single step switch. SSS U6 is a
multi-vibrator used to set the Su S
flipflop at a variable rate. The vibrator
will be inhibited by U2C until the
multiple etep switch is depressed; its
rate is determined by the values of RA,
RB, and Cl:

Charge time - .685 (RA + RB)Cl
Discharge time - .685 (RB)CI
Period - .685 (RA + 2R2)Cl

Frequency - ,=, l'4f=,,, 
-(RA + zRB)CI

Parts list:
Ul 74109 For approximately l0 steps per

second
U2 740f. RA : 3.3 meg
U3 74m RB = 3.3 meg
U4 7420 Cl = .01
U5 555 C2 = .001 uf (C2 is a b1'pass

capacitor of approximatel.v" .001 uf)
U6 8T97 The pull-up resistor values are

2.2K
Stop/Run switch SPDT
Single Step switch SPPT
Multiple Step switch SPST Normal Open

In the next of the series, I will
diagram the proper connection of
indicator lights to the 5-100 bus,
showing use of the frst two
installments.

Steve Wong

A Bun/Stop Gircuit for
UserGonirol of Solb
eBeady[ine

The ability to stop and examine
the various state of a system as the
program is executing allows the user to
detect errors embedded within the
system. To this end, I have written a
series of articles dealing with the
implementation of "Front Panel"
features on an S-l0O system. These
should arsist both hobbf ist and
professional with standard system
maintenance.

This first installment deals with
stopping or slo*,ing the instruction
execution time from tens of micro-
second to a us€r defined time. As
most 5-100 bus processors follow a set of
protocol, the heart of any front panel is
the run/stop circuit. By holding down
the ready line, the us€r can cause the
processor to idle as long as that line is
down. Thus, the toggling of the ready
line will allow the slowing or stopping of
the processor from machine cycle to
machine cvcle.' Wit-h the R/S switch, you can
control the X-READY line by setting
and resetting the R/S (Run/Stop)
flipflop UIA. With the R/S switch in
the run position, the R/S flipflop is
reset on 02, forcing X-READY high. In
the stop position, the switch NAND's
together the stop value (Q2, PSYNC)
and the MI/FETCH cycle (DO5). A
new fetch *ill then set one input high
to the X-READY NAND gate.

When the R/S flipflop is set in
the stop position, the state of the
X-READY line is determined by the
state of the single step_,]p/S (single step)
flipflop. If it's set, the Q output applied
to the other input of the X-READY
NAND gate U3C will be low. And the
X-READY line will be high, thus
allowing the processor to run. The S/S
flipflop *ill be reset at the next PSYNC

ooPs!

r^

tto.

Our kit packers made a mistakel
A few Sol kits shipped in April or Ma1
'77 contain form 7nLSt53 integrated
circuits. Do not us€ thes€ chips. We will
gladly replace them with the proper
part, i.e., 74LS253's. [,et us knor+', and
we'll take care of it immediateh'.

ula 6

urA

U,C

U6

U3D

,
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Audio Cassette Test Routine
This is a machine language adjustments.

routine written to run on a Sol PC, Sol You can realign the received data
l0 or Sol 20 as a functional tcst of the display at any time by doing a restart to
audio cassette hardware. It uses only command mode and then executing
the ENTER, DUMP, and EXECUTE C90E again. Careful examination of the
commands, and requires no additional
memory.

Enter the routine through the
command mode as shown in the first
section of the program. At the end of
this section, your Sol will return to the
command mode. Then use the second
section to dump memory C900 through
C94F. Check that the data has been
entered correctly; ignore bytes C946
through C94F.

Put good quality blank tape in
your recorder and connect its aux input
to the Sol Audio Out J6, using audio
cable. Set the recorder's volume and
tone controls per Sol Manual Section 8.
Push Record and PIay simultaneously
to move past the leader. Pure clocks will
be recorded until you give the command
EXEC CgOO.

This command will caus€ a
256-bit incrementing data pattern to be
recorded continuously until you stop it.
When you'r'e recorded as much tape as
you wanr, you'll have to do a restart
and return to the command mode.
Rer+ind the tape to the beginning, then
attach an audio cable from Sol Audio
IN J7 to the recorder's Monitor or
Earphone output. With some recorders,
you'll have to disconnect the AuxzAudio
Out cable before you can pla-v back.
Then put the recorder in the Play mode
and execute either C90E (Normal Read
Entrv Point) or C9lC (Alternate Read
Entry Point ).

The Normal Read Entr."- causes
data to be read from the tape and
displal-ed on the screen. The display will
begin w'hen the beginning of the data is
recognized, and it will occupy 6 lines of
the screen. The sequence *'ill correspond
to one of the data patterns shown in
Figure E, depending on the character
generator used. Visually inspect the
dlsplal' for correctness: the pattern
should begin at the left margin of the
screen and continue for two full lines,
then repeat with reversed screen polarity
for another two lines. The last two lines
will repeat the original pattern to fill
out the display. Now, data will continue
to be rcad from the tape and written
over the previous display: only the
character polarity should change,
causing the display to alternate from
white-on-black to black-on-white.
Neither the horizontal nor vertical
position should change; a shift in
position indicates either the loss or
addition of random characters.

To discover where read errorc
might be expe.cted to occur, experiment
with the volume and tone controls,
audio cables, or phase-locked loop
ACCESS, JIJNE, 1977 o t

will reveal out-of-sequence
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characters, which indicate read errors.
If the beginning of the patforp

can't be found. use the Alternatr cd
Entry Point to display whatever , ,r

read.
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Error in the Sol Input/Output
Schematic
The bug: T*'o pin numbers are
transposed on the schematic.
The squasher: The pin for Jl (Carrier'
Detect-EIA) SCD should be labeled "8":
the pin for JI (Data Set Read.r'-EIA)
SDSR should be labeled "6". (See figure
B)

Error in the Sol Manual
The bug: There are two mistakes on
page AVII-7 pertaining to the Serial I/0

Error in the DMA/Interrupt
Unscramble Fix
The bug: \A'e gave 1'ou this fix in the
last issue of ACCESS; the uording uas
corre6t, but the drawing that
accompanied it wasn't.
The squosher. Figure C shor.r's the
correct change.

,-
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a
a
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taa
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a
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Control.
The squasher; On 54-1, reverse the
"odd" and "even." O, !.a:.2 and S.a-3, all f2-g.r7"ON's" should be "OFF's" and all /4*""OFF's" should be "ON's. I '-"
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PROCESSOR TECHNOLOGY CORP

BERKELEY, CALIF. 947IO
Figure A

TELETYPE BARRIER, STRIP
FROM

,

Figure A shows the 3P+S
jumpered for use *'ith the CUTER'
operating system with a parallel
keyboard and ASR-33 teletype.

The teletype is accessed as the
serial pseudoport, PORT *1.

The keyboard is the normal
peeudoport #p input device. Note that
keyboard strobe signal is high until a

-key is pressed, then goes low for
approximately I microsecond. If the
pulse width of the strobe is greatr. 'ha
the time it takes to Process the I"
board information (about 20

microseconds), the system will not worl
reliably.

Vern Mu
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may not be relevant to your needs for
recording digital data. Only trial and
error will give you the experience for
eelecting the most suitable tape, so run
some tests using inexpensive cassettes; if
cost is no object, you may want to try
some of the more expensive ones as well.
Record a few long files (program or
data) and then check for read errors.
(Pat Tuell's program is designed for just
this.) If you have friends with experience
in recording programs, by all means ask
them for brand recommendations.

Length is something to consider
too. A C40 ca.ssette provides about 20
minutes of recording time per side, and
at 1200 baud (120 characters per
second), each minute is about 7K b-vtes.
Think about it. Are you likely to record
l40K bytes of data? If not, a C30
cassette (15 minutes a side) is quite
adequate and less expensive.

Finalll', a word about care. A
cassette appears to be durable and
impervious to the elements - quite the
contrary. They can be crushed or
broken, and they seem to act like a
magnet for ashes, dirt and liguids.
Always keep them in their protective
plastic covers when they're not in use,
and never leave them lying around
loose.

The tape Eachine. Again, you
may not need the high audio fidelity
standards of the most.expensive decks,
in fact hi fi cassette'hnits ma1, not work
as well as ordinary portable machines.
You should choose a reliable, well-made
machine that wilj keep the tape moving
smoothly at a constant speed. We highly
recommend the Panasonic RQ-413AS,
retail list $89.95. Some features that are
especially helpful (though not absolutely
necessary) for digital data recording:

An AUX recording input to
facilitate hookups

A tone control
A digital counter to help you

locate files on the tape
A revieu' feature for fast forr.r'ard

or rewind *'hile you're listening
to the tape (again, to facilitate
finding files).

You. It's not just the equipment
and the tape that make a good cassette
memory system, but what you do and
horl you do it. Here are some ideas to
help you get the most from your system.

After you've recorded a tape, set
the digital counter to zero and issue a
CAT command (tape catalog -SOLOS/CUTER command). As each file
header is displayed, make a note of the
reading on the digital counter, the exact
file name, load address and file length.
Label the cassette with thls information.
Then later you won't have to wonder
where each file begins, where it n'ill
normally be loaded, or how much
memor)' is requLed.

If you're putting more than one

file on a tape side, save a special file (r+.e

use the name END for it) at the end of
the last one. It will let you knou when
you've gone past the recorded portion in
reading back.

When you're recording data, make
sure that the volume control is set at
the proper level - about 2/3 of full
volume on many portable machines, but
you should experiment to find the best
setting for yours. If the volume is too
high, the signal may be distorred; but
believe it or not, one of the most
common causes of playback problems is
simply not having the volume control
turned up. If you have a tone control, it
should be adjusted for maximum
frequency response.

Take good care of your machine.
Clean the tape heads ever1,' so often,
because dirtl'heads are a good ual to
introduce random read errors. Make sure
all cables are properll,connected - a
common source of problems.

And finall1', make sure that the
machine is set to "Record" when you're
saving programs or data onto tape.
Sounds elementary, but everybodl' has
had the experience of forgetting and
kicking himself for it at least oncel

SOTOS lfirveitell
i_

I

t

G

6
(.

a
a

Printed belo*' is the entire
2048 byte SOLOS program which is
the standard operating system for a
Sol computer and its peripherals.

In this listing you will find a
useful library of pre-written routines
for developing your o\r'n programs.
Ineluded are input/output routines
for all the ports, load and save
routines for cassette tape, and string
processing routines.

Furthermore, this listing is
the best way s'e know to demystifl'
SOLOS and give you the inside
Bcoop on hor*' it really u'orks. The
program is well r*'ritten (if *'e don't
6a)' so ourrelves), highly compact,
and provides a standardized
eoft$'are and hardrvare interface
betu'een all of the Sol's internal
circuitry and many external
peripheral deviees. \l'e hope you *'ill
find the programming techniques it
incorporates valuable.

{;
F:ab

tt to

SoftwarelEchniqrrcs'
The Care and Feedingol
cass€ttsllapesystcms

Dropped bitsl Yes, the symptoms
of a malnourished cassettte system can
be pretty ugly, but they can be avoided
by pat'ing proper attention to all three
basic elements of your setup - the
cass€tte, the tape machine, and the most
important of all, the human element.
Follou these tips, and you'll find that
the handling and maintenance routine
forassette system is fairly simple -bu 'eh out if it isn't observed!

ae cassette. Blank cass€ttes
range rn price from under 5O0 to well
over $2. The more expensive ones have
better audio fidelity, but that may or

ACCESS, J[.rNE, 1977 . 11
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?flls tou?tt[ olts ttt folldtrc tltrrlni lri mEs r

Itoctlx JUrt to ?H! Locltlor cltlr tt 17. ,r fr.rEt
s?lct o?rtlltors IrE osft YIrsIr ?iE ?trErrrL 'r^rrrr,? clr m r strrDllD 'l!?'urr ?o rflz s0l0s crrrf r^a.
txt strr?txc rDDrESs d s0l0s ls ?lssrr ?c ?pi rr^.rrv
lr rtclSlEi trlr nL so It clr lDJUSt In:irl! ?rrrrE'.rs
tol 3010s o??ir?tor.

D

ttLot

?u? rtr anDrEss
mtt scrr rls,

or s?acl
ttirlrr?0t

scdY
I

scrr rls: lLltrs lt! 6!- ?rtlrrlEr
Rry CO rDDrtSS Oi !?rat

?tLL txt lroctri vxttt Yt cli! ire
lrD Dlstr?cF ?o tt

ErLO3 rlXL
ltr
JT?

7rrnlr I
l,a
ltP

'tli2ci

?!i!'

CILL
CTLL

CILF
lmut
toLr
c. r5

rliI

r0?!
r026
ro?7
r 02E
r 029
t0l c
t03l
t03?
to!3
l0 3.
1035
r036
t0!:
r036
tor9
l0a0
t0r !
lL.?
lor3
tota
tor5
r0r6
lo.7
to.t
r0r9
to50
tot r
t0t?
ro53
t09r
1055
lo56
ro57
r ot!
1059
t06c
r06 r
t062

crlr
cr91
cl9 !
ct9:
cr 98

ITP ?HE LIiE COUX?
ro? 2Etc Ir rorE 70t ttsts LIt!
m r LFci lEFolE trE rEri

iovE oYEr ?c !t?Elirl tEPrlsEf,?l?Ior
JUSI lt? zric
I lssuxf ?rtE oxE
Ir tol-z[lo, ITs ox!

c l9r
ca9r 16 or
cr9c !E 00
c.9t c2 12 cl
clt 1 tF
car? 3? 5r c0
crl5 c9

?c c8
69 Cr
oo oo
t0 ca

?c ct

cr cl

r0 c5

cl c6
tr C5

30 c,

22 C6

!r C5
2r c8

rr c5
2? CE
6 r cr

ll03 .
ttol

rr07
IOI
rr09
trr0
llll
ri!2
!lr3
ttta
trl9
ttl6
tltT
tttl
rr!9
t l?0
It2r
| 122
r r2!
t!2r
I l?5
rr26
tr27
tl2E
I29
r!r0
Itl!
ri 32

tirs toErtE 6gE , uxE ot Dt ?a 5 ctslraalE.s
?tc txE IrPu: sTrtr!. Jr ttst ?!.rtrr:!r Js r
sllsp {/) txtr ?Ht cHltra?tr rollorIrc Is ?lrtr
rs trt cr3SEnE w:l stfclrlcltlor.

IIHES
IAi E

LrI X.nErD toti? tc lrrtrral {trD:D
ctLL sll( scrr otEf :o alrsr ctsr:
iYl 1,6 uP to slr riE 

^cczt?Et

DIFP CffiIID
?H:S lCi':txE DtrPs cHli^ctErs rtil iFroft To t(a

CUiiEI: CU:PU? DEYICE. TLL IALUES AiT DJ<ILTT'D ASrsclt Hfr.

?aE cffirtD ror! ,s rs FoLLoYs:

DUrD r6Cr I add.?

tx! vlLUEs rit rDDrl to rDDr? rrt tHtr owput to ?iE
outPuT DEyIct. Ir o{Lt ltD.1 ts stEcIrtED txE{ ?HE
vlluE t? Trl: tDDtEss Is ofrPut.

c r56
cr69
cr5c

c.6E
c r6r
ct? r
cr?r
cr76
cr?9
cl 7l
cr ?t
ct7c
ca TD

ott cHrrre?Er
to ullt DgLIrItll
utlt DELtrIif,r

tfrr ?HE sclr tortt:i

TILL 
'XiOUCP 

?0 lllt !l tm rlrr cars ,r rriE

LDIT
ctt
ct,
JZ
x0v
Irr
rtt
Dct
Jt2c?9F Ci 3r Ca

cac2 t:
caa3:r 10 c3
clct rl
clc' EB

0906
09: t
0q03

CI LL
t0.
lcr c

scoxv
a
tscAi
o

scrr -. Ftrst tiDrIsS ttt cotvErr If
srvt tHt vrlut
sEE tf sEcoxD vls otvEr
6a? llc[ strit
BL HIS Strt?, D; [lS Frn

cD 0B c!
cD lf co
cl 06 c!
E6 7F
ca ca ct
Ft ?0
c? 06 c!
cD 1f c0
cl oc sl
06 20
c-1 19 CC

cD Fe 32
cr EI a]
cD 06 cr
0E 10

7t

cD E! Ca
7D

OI}?PUT IDDiESS
lrctfEr strca ?0 rtEP It trrn,
rlLuEs rtt Ltr[
GE? t{E CXr
slYf 9lLuE coufi
sf,rn It ouT rltH I tltrr

I
flrE r

Eit, rcHG ct? scrr rDDtEss ?o HL
Eii? ivt t, ?' ?ut ouEs?Ior ilrr ol scrrE*

JiP CSi r lrD rltuir to cffilrD xoDE

cr60 lB
crSr 36 3r
clE3 ca c0 cl

?us ff
CA LL

SUF
i0v
s!F
JXa
toP
tir
DCi
Jiz

B
xtom
a.L
E

D
cffxi
D
I

DLPl
DLOCP

XTOLT
SIIP
l0'J:

co/{D

B,

lor
SII F
I'LP I

ou?PUT HL lS HEt 16 ltt VlLm

tlrEs LlsS tarr TtvE cHl
flt rrxE. z2ro iILL ror

rr 3lEls.

i.0
i
I
IFIL

t,t
EFL'
D
scHi'0'

a
I
l, ?ltE r
S'UIT

,u? rr lT Lf,lst otE z:r.

H.0

'SCII 
M CET ilE ADDiESS (!F ?IESFI])

rYI
lrr
xt

rvI
JI'
lfr

DI
ttr
,usff
Lr!
CTLL
LII
CTLL

3EH ?XlS t;CIrS.rrl l,Olte-
I lro ;Elrs ?LolD, ELSE tI[C
PSY SlYa iLtC 70r LltEl
8.UEAT ?LTCE DTI! TITDEI HIIE
llr! sl? Ir tliE rrD ul,

LMP Ui'IL ! IS zEt'
IS ?HEr: r Uxtr sPEclrrcriror

'IE'EiD 
TOT

iovE tls? txE ?f,rrlrlloF
GC CE7 Url: SPE!
trovt lscII tlls

trlL

I Cl
0921
09 ??
09?l
092r
092t
09 2t
09?i
092t
09?!
o93C
093 r
09_i?
oo3i
o_{3r

Jr2

rt Hr

ILL MXE
T'LUES 

'Ei 
LIfE

t06_?.
t06!
ro69
t066
r067
r068
r059
toTc r

!E 0r
c2 9l cr
rl
D6 30

CTLL
suI

l0u
III
fvI
Jt7
tli
stl
t8:

c!E8
c atq
caEc

CAED
CAFL
cSFl
c 3r6clri
c arB
c-iat
c! !c
c!3rl
c{0t
cr0€

sE[ tr r ciri rrt?tic
rc
clr tltr7Y rst tm
EI?PEI iODE Ot CIL.I
!s rt l strcE
to--1cr tHE clri
Ir slAct, rrlt w?IL lrt otflEr rf,t rtl
'fIS 

ILLOYS LOOIIIC AT ?tsI DIS?LII

ca20 cl !9 c0

I DOtq

Htot"t

09r l
09r2
o9rl tTLtr
09!!
@rr Eour
09!6
09!7.
o9re HEor

crOB CALL XEOUT
I,L

c rJis?
tHEr .L. ToLLOYiD It r s?rct

l0?, DStLt
r 0t?
r 073
I 07r
! 0?t
l0?5 stutt
t0?7
r0?0.
r0?9 r
l0E0 |
1001. ?f,t
10c2.
loE!.
t0tr tIEc
toll tlorD
rot6
r0t?
l ol6
!0t9
I 090
i09t .

093:
09 l6
0937
09 38
093a
o9l0

09{9

o9f I
09t 2
o953
095 |
09a,
09rL
095 ?
0958
ott 9
0t5 0
096 r
Dt52
0t6_i
096 |
096 5
0t6 6
096?
096 I
016 9
09?o
o9? r
o97 2
ot73
09?r
ot? 5
09 76
09? 7
09rc
o9r9
0960
09E r

09E?
096"i
096.
09l !
olE6
098?
o9! 6
o'E9
0990

CALL
CT LL
JZ
li,

cPl
Jrz
C TLL
JZ
xv:
JiP

TiHF tE tt Jr

s loutlx[ ?itrEss13 tHt rEo trt ctT cfix^tas

ct0! rI
croc 0F
croD 0t
cr0t 0r

iia
iic
rtc

o?
cD tr cr
79

n Yorl YIti lsclt iltE
0-9 ?
tut trrlr tt r LEnri
outtor n 7ril ttctsttr '!

lttr cmrD
?xls toy?Irr cf,B rrLtls ?lG ill ntlorrD rrD lmrs

?rlr Irrc iEoir. ill !rllt rllEs rlI scrlrtD FoLLnYrrc
r s?lrDlrD 'ccLlt' Iltut 30 d 3cttZr lDltlrc rll ?r(r
tlrcf, tttot to Tit LIrt ?lrillr?ot. r llct sLlsx /'
lrDs ?flt lomtr[ ItD trtotr3 contoL m ilt cmrrD roDt.
I COLOI :' slts ti, tlttIOUS llLul 13 I lg! lDDilSs tor
tntr.

'U? 
!? OLT

c,l ctl ?Ht ctsttlc?ti

rcvE tHE {IC! ?OUi DOvr

tsr ttF oEnls tril ilt lrr 70m

scrr onr cilrs IID c?l TDDIBS
$n lDDtBs

tntt tlluls rc Scttlr l0?7li

tcflc
LTI
iov
otr
Jr2
LrI

'USHCILL
to?
CTLL
JC

CILL
tot
otr
lz
LDT
ott
Ji
LDI
oir
Jtz
LCLD

1092 tLol2
!09 l
to9t

. 
'W 

IDDIESS Ii DE
x,HElD n to DUFiI xErDtt r/ rlr! r. i6rr

slt Ia I rriE rls EnEtEf
ts ?xllE I rlit"
tls--!8rtcts tor t?r r0 llrE, LolD r51 'JLISrrE ttt lc trft la Lotr
cEt uttt lrn 3tEtr
tBtoll ni to HDi ?o Lnaf
lllD Ir tHt tlPr
trtE tttof?
tut ofr txt i!l[r ?lrr'arzr.
tls?olE rLrc Fir ol!0IlrL rr:r!
lu?c r?o tot tlnED
cxtct ?rtE
srt rlac:
tr?E ts ror tEo

ott cxltlc?Er tls? trxt
?f,! tttt rus? l? t?ro ror rEo r?c
c:t trE trrE llDiBs
laD @ to It

!E
IT
r5
21
CD
21
CD

lr
?r
7f
t?
c2
?l
It
CD
zl
CD
DA

CD
rl
l?
CE
,r
;7
?l
!r
l?
?l

ca0f
clrc
ct13

cl ra
cat6
ct tl
cl rl
cllD

tic
clLL ;toor
ioY I, c

'EOU 
I IIT fH

tD! tt
ctt 9l
JC OtrtX
lD! I

orB rov Lr
Jt? sout

lrttt crLL scorr
?USH i
Itl Is?^ otort

EILO? CALL CiLf
llI !, 'i '
clLL com
clLL clDr
:vl c, r
CILL 

'DTD2lcrc

lrlo r Ift c,3
clLL sil l

rc:cE

r095
r096
ro9,
ro9l ?Lor 3
r099
I loo
lror
tr02

I
tlor l
fl, mlD
N

rLOTD
I
t?r?E
llEii

tlon
tsr
a

!6 0a
c6 30
?E 3A
Da tt cr
c6 o?
a?crrT

MI Pf,
I
?l Eil
tf AD.5
I
ll Eil
rtort
;IEC I

cl?3 cD 3r c3
ct25 15
cl21 tl
cr2E 32 07 CE

cl2l cD 79 c2

.- Glt -r

IHIS lot!:trE ls ostD ?0 SlE ,rfirlls lrt DrT^ or
txE clssrtt IIt.

ca'
cl

3lta
cl_
cr3
cl?

ort Ll:E 07 rrru?tEort nl cm30is?ltt scrf
0?r lDDrtss...."0 Dt

,6

I

cD 66 Ct
cDilca
t3
cD la c3
E3
E5
cD to c3
22 25 Cc

tslvf, clLL rilEs ott tri! rxD wtf
clLL SCO|V Cn StrlT rDDIESS
TUS| X ll3l ?Xt S?rC! rS r t'CIS?f,r
clLL scorY cft lr! tDDltsscr

crj
?u3H
CTLL
SHLD

ltD oi strcr, cEl irar s?rlT
s?tr? oi to? ot sTrcr

t7 0t?tot^L P2llrr lDlrEgs trs iIv[r
illDtl ADDilss lr rlrrt

slYt
stt
?fi

?g

c.3c
c. Jl

o! 03
cD !0 c3

lo iolt nll ?trlt StlcE l!iltr IILES
9crr ?0 nr rrlur

x
tsclr
LOTDi

ACCESS, JLINE, 19?7 o 15



lEPT2 46

E]
l1

7t
9i
5f

9C
67
?3
2? ?' CE
E5

ED rt c5
2r tc cE
cDfc?

ctF6
cl70
crFr
cta!
crtc
c trD
crtE
carF
c500
c50 r

ct0?
c505

c509
c50c

cD .l c5
06 0r
cD It c7

cD ?3 C7
Dl c0 c!
c? 39 C5
cD r0 c5
cl 39 c5

r6 36
:r rB !8
cD 6l c5
:: c6 :!
?r ?5 c5

?r :l :l
ar EE c3
cl Fa a2

7E
37

3E 20
ci rt cr

t5
a2 5^ C5
c9

ct? r
c57l cD rl cl
c5?D Cr t0 cr
c5t0 D5
cttr cD 3l cl
c56. E3
c5t5 1r r2 C2
caEE cD 3r c2
c5!r c3 ?2 c2

tl

sg?tr tos a
s?l lrctt
ln

a
. srl otttu? DtItEt

sm? ,a0 a
stt orctt
tEt

33
3r
35
l6
,1
3E
39
a0
al
t2
rl
r5 .
r6
a7
r6

rcP
rcP
rus I
iov
SUI
rcY

sll
iot
ttr
SITLD
?usH

fl
D
N
I,E
L
L,l
I,D
fl

.Ptff" TDDTESS tO rL c'rc c9

cSrD 32 ?2 C6
ctto c9

crll 22 2? cc
cSta c9

cSlD c! 66 Cr
c5c0 21 c9 cl

l2?3
1214
! 275
1215

l-rt9
t 120 .
rJ?r . -r-

rE7

c0Pr solos3/ 1

r trtE -

srYS Ftc lc^It ici Lt?f,t
rcr clLculr?t srzr
SIllrllD-S?l l?. I

!s I? z?to:
,rs--ltr? ! l tllrD !??gD
sEl ?o slw If ioi-zulo
SIEID IS S?OiZD HEf,T

r ??6
1219
r 260
r 261
r ?02
t28!
tzEr
r?!5
r ?05
r 2t?

. sEl 7t7E lt?! Ir?o TEIDEF

sE ?r str mtr!
iEt

. stt EIECU?: lDDrlSs ti?o x[lnEi
sE t0 sf,LD MID

t!?
a

stilu 3?r r0cfi
,rl

SE? ?TE TOLL 
'OUi'?fr? s miE

Ii :r!LE. I:r.va ::
0 cglltE l.t trrr i. rr 

"!^crl rs?.{r.4f rr(r

^MPE 
2\a \rrr

t277

fl
ILOCI Smrl ?E! sIzE

StE t? ror nr tErD lL30

clLL rlolD Gl fiI? rtD SttrD
LrI i,txtlD tolr? to HEtDgi
ctLL ntrD trD Ytltl t? ou?

rcY nltt 00t ?xt Dltl

c9!t 32 l0 cE
c516 c9

htD
rcPH
JXP T'LO I

G? S tzt to nr
cgi rlcx .Prd. lDDitss
YTIft Ofi ?HE DI'I IID INUif

c5l9
cit9 32 lr ct
ctrc c9

{

ctof Dl
ct!0 rr
c'rr c3 90 c7

tE? ?0 lctcrf, ars rrr.r:
r.IcxotE Err0rs. ELsg.{..rrL

rtrE liD lDDiEss Jrto c!s?nr a^Dr{n

I
:orcl

cilirrD

r53
r5r
155
t56
rt?

!!-r:oaF r.t rrrP

sF? lttF lt 1.t
rrD HI .Y:E ^. r^rt

xrr: Is iog rrTErED 0r.;rrrrF

12tt.
l2E9 .
r2t0 st?cr 30u
r29r stl
1292 tl?
t29!.
t29r .
1295 .
1296 . CUS?il
1291 .
1296 CUSE? CTLL
r?99 Lrt
I 300 crLL
l3ot ruSH
r 302 Lrt
r 303 crLL
l 301 Jz
r 305 DCI
1306 Nv,
1307 cusE2 ioY
t-?06 sTrrr!09 lir
l3to trt
r3r1 rcv
l3r2 s?^r
l3!3 IrI
rlla PaP
l3t5 IclC
l3t5 rov
l3l? Iir
r!r8 pcv

1:2
l?_r
3?r
32'
326
321
l2E
3?9
-110ll!
332
133
3lr
335
3!6

33E
-? 19
3rc
lt I
!r2
313
3rr
3r9
lr6
-rr?
3r6
3r9
3tc
351
332

LLIST CTLL TLOID
FVI l, r
clLL ?0r turr 0r ?xE ?r?E

Ltst r cALL rxElD
JC CHrr ?Urt OPP nl ?rt! wlt
Jfz Lrstr
clLL trou? ofrtut ?Ft rErDEi
Jit Lls?t Lm? or?IL roDI ls DrttESstD

. iHIS ronli: c?B ?Ht crss!??! wit rwlar rtoI saEID T0 iECtStEi .r. Fot THt lApE crlls
llorD LrI x,Frfr? totr? ?0 ?r! mt? s?EcITIcr?Ior

LDI EtD Ctt tH? lrt! stttD
otl r ?u? tBli ?oia?rgi
tlt lrD 00 rrcr

c5t

cSrr cD ?9 c2
c517 !6 06

ctLr
D,6
x,Erti2! 25 C5

cD 5t c5
cD 90 c5
c3 c0 c!

CTLL IIOUI 
'HEi 

?tsE I'ADEi
Jr? cotsxr ltD lE sutE ?HE trtE frIts tt? orf

owtur lti0t lrD rErDtt

rclrt t0 Error rEssrct
iLmP outtut Eiior

?tr:S IS ilt S?t CGrlrD
SILT
Iti r tolt irt: r? LEl3? 3fimrfc! I

lliEs aus?s corrrfl Fr:rvlr.r^!r,_
H.C!{rD DF.l[r rlli JE r!{r.!?'r
tsclr 0E? tl{ la)r
I SIVE rTr r:0P
I,TtsElD tl l? rrr. -. (rrr.!
tDcau sEr.:! tT :{ :!.T^r 'rE .cusE2 r0: I{ TrB!a--.r_rr:-c525 45 12 t? 17

32 20
Etix lsc ttttot r

ct6l
:a6I
ca5:

ct71
c5?!
lrll
c5?9

t0u
CILL
JZ

It56
r 139
r r60
ri61
! t62
tt6l
I t5r

tr65
r t66
lr67
I6t
l !69
! tr0
ttrt
t!72
r t73
l l?r
ll?5
t t?6
It7?
I t?t
lt?9
r ll0
rtcl
r lt2
rrlJ
I rEr
I r65
r rt6
riE?
r rat
I19
l r90
lr9r
r r92
r 193
I l9a
r l9t
r r96
I t97
! r9c
r!99
1200
120 r
I 202
I 203
!204
t?05
r?o5
r 20,
I ?0E
r ?09
r?!0
t2l I
1212
r2rl
l2ra
r2r5
r 215
l2 t7
1216
t?!9
r 220
122 |
1222
t22t
r2 ?r
I ?25
,226
\227
r2?t
ta29
I ?10
r2!r
t212
I e3l
laSa
1235
le36
t23?
r2rl
t239
I 2r0
tarr
r2r2
r2rl
I ?rr
l 2r5
r 2r6

r 153
!?5.
1277
t?56
r?57
I ?54
r259
r260
r25r
r252
126t
1 26r
! 265
r266
1251
r25t
r?59
1 210

?lltI clLL
rvt
LTI
CILLc5r

c5 r
c5ca cD l0 ca
c5c6 z5
c5c? 2r rc c6
c5cr cD 2E c2
cScD cr D, c5
crD0 rr
c5Dr 36 00
c5D3 7t
csDr 12
c5D5 r 3
c5D6 23
c3D7 12
c5DE 1 2
c5D9 ! 3
cSDl E!
c5D8 E8

c5DD 23
c'bz 72
cSDf c9

cD 56 Cr
cD t9 c?

c5E9
c 5Er

c5EC

C'ED
cSro
c5r 3
cStr

c5r,
c5r5
csl 7

c5?,
CSFE
cSrc

crrI

c5Pa
c 600
C60 t
c502

c52t

c53r
cr16

c539
c!3c
cSrf
c9a2
c5a5

cttt
ctr I
c5.t
c9r I

c:<s
!a5a
at61
c56t
ct6 7

IHIS iOUlIi? itlDS illDEis r16 TtsE TrFE rrD Cmpu:s
IBEI ?O ?XE OUIPU' D!YI'E. I? COIITTUIS UX?IL TBE
iODE TEI IS DEPiESSED.

?LIS' CALL
CTLL

rtiE sn uP url? JF clvui
ctLr

'EIS 
I

?HITD
iorll Etu?s ff? rrrt rID flirrntts oF
?O ?HI Ofr?U? D?IICE.

E

D

D

!
!

o
D

i,
H

iEi

999

er 9r cE
l^ oD ct
l5
c9

ttsE coLlor!{: rorlrEs Prarl!E iEv-. qt rvr.. r.ar!.
tc THF CTSSEI:E TtPfS ^r !ITrar I rrr! ^F ?rliE rlsle

?He ?rP[ IS tE^D 0i: BLoCa rT l:IrE rxa Irt]rtiurL
?llisr[ts oF Dl:r rlx!L:n rY rlrril{a I !(rr.F rrrr
?rE isFEi ltEr :s aorlFoLLE! rY r .:LE C^t"6', !L^.r
(tcB) rHosE 5?ructurE ls:

7 !Y?ES roi ErCx Ot lqt TY. rI:!< S+ru.lt.ri as
?oLLOvS

tlow xll
LTI
CILL
CILL
LffL D
CALL
LTLD
CILL
JiP

xL00P ioY
0ir
Jtz
TTI

EHiLI CALL
ITI
xt
Jtz,lt

Slvl scrr rDDizs!
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The feedback is starting to
come in at a most gratifying rate,
so we'll get on to the news of note
after a brief commercial for our tech-
nical troubleshooting hotline-cal I

415-829-2600 wee kdays between
9:30 and noon or 1:30 to 4.

Soltware availabi lity -good
news time. Are you ready? A good
portion of Processor Technology
Software is. Specifically, TREK-80,
ALS-8, GAMEPAC, and BASIC/S
(all on the most-wanted list) are now
available and in stock at your local
dealer No paper tape versions,
though-we're no longer producing
any Processor Technology software
on paper tape.

As for other software, you can
currently lookfor SW#1 (Assemble0
and MATHPAK in mid to late Octo
ber; New 8080 FOCAL and 8K, and
extended DISK BASIC on Novem-
ber 15. lncidentally, the two BASICS
will have some capabilities we
haven't advertised previously. such
as complete matrix operations in-
cluding matrix addition, subtraction,
multiplication and inversion Sure
wish I'd had a Sol with 8K BASIC
when I took linear algebral

And look for some new soft-
ware surprlses turning up soon at
your local dealer. We do appreciate
your patience in waiting for software
production and availability, and you
won't be disappointed with the final
product.

Software cassettes. Just a re'
minder that all our audio cassettes
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are recorded on two sides. Side 1 is
in CUTS Standard (SOLOS/CUTER
compatible, recorded at 1200 baud);
Side 2 is Kansas City Standard at
300 baud, in case you don't have a
Sol or CUTS audio cassette inter-
face board

Hardware: Helios ll is coming.
After many frustrating engineering
and software development delays,
deliveries have begun on the
Processor Technology Hel ios I I dual-
drive floppy disk system. lf you have
one on order, either through a dealer
or directly from us, rest assured that
it'son its way Unfortunately. we have
so manyorders we probably won't get
through the entire backlog until late
November or early December. lf you
want additional information, or you'd
like to see a demonstration, check
your local dealer, or give us a call.

We've been emphasizing the
importance of our dealers all along,
and they are your best first source.
They re far more able to provide the
service you deserve than we are
from our distant factory, and they re
always happy to hear f rom you.
They'reall authorized to perform ser-
vice and repairs on all our products,
and we're adding newdealers rapidly.
Retail computer stores are multiply-
ing like rabbits, in case you hadn't
noticed.

Lloyd's Second Law: Any Program
can be written in fewer commands.

trlINTER TITE GB.TJNT
sHow-otr.r'-YouR-sor,
cmlTEsr
and may4ce Yvfui. a
GPMiSolu,'ithAIS-8
Sllllt-lfrl(f-3 ROM set

All you have to do is teil us
how you are using your Sol. The
grand prize will be awarded for the
most interesting and/or unusual
application; runner-up gets the
Software Technology MUSIC SYS-
TEM, 6n interesting way for you
and your computer to make music.
And all of the more interesting
entries have a chance to get puf
lished in future issues of ACCESS,
with full credit to your resourceful-
ness and imagination.

Use the form on the back page
to enter, using additional paper as
needed. We'd like to have as much
technical information as possible,
i.e., what kind of hardware support
was needed to get Sol to do your
thing? And please be as specific
as possible about when and where
you're using it-business. science.
industry? At home? What s it doing?
Have you interfaced it to your lawn
sprinklers, burglar alarm, Chevrolet?
(We've heard of Sols used in the most
provocative waysl)

We re holdingthis contest with
three motives in mind. 1)To provrde
us with some feedback on what Sols
are doing and how they re doing it.
sowe can direct our f uture efforts ac-
cordingly. 2)To giveyou, the Sol user
some insight intowhat other Sols are
up to so you can pick uo some nrfty
ideas for yours, 3JTo provide a little
excitement, fun and games for
everyone.

The prizes will be awarded bY

the most impaftial judges we can
scout up to objectively determine
the most original, unusualand imagi-
native application of a Sol Programs
and developmental work You maY

have done are valid entries. so get
those pencils going on the entry
form. Mailyourentryto:

Sol Appl ications Contest
Processor Technology
7100 Johnson lndustrial Drive
Pleasanton, CA 94566

Closing date is December 1,1977.
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A Letter
FromtheEditor

"Any minor of order r in the
adjugate determinant of a square
matrix A is, on expansion, a certain
polynomial in the elements of A,
fixed in form whether A is singular
or notel'

Determinants and Matriccs

"There are no Jewish midgetsl'
Lenny Bruce

\Abll, howdoyou like our new
format? Now you can keep our
deathless prose (and occasionally
valuable information) neatly in a $
ring binder instead of stacked up on
the floor someplace to hide the
cigarette burns. (Oh, you liked hav-
ing something to hide the cigarette
burns?) lt should prove a more use-
ful reference format, and we'll keep
working on making ACCESS respon-
sive to your needs. May even get
classy soon and go to two-color.

Notes from the show circuit:
We had one display at NCC (Dallas)
and another at WESCON (San
Francisco). Seems like computer
shows are cropping up everywhere
you look, and unfortunately we just
don't have time to keep up with
them all. lt's great to see so much
interest developing though-re-
member back to the dark ages when
you were the only computer freak
in town, all of a couple of years
ago?

Meanwhile, instead of going
to shows we're keeping our noses
to the grindstone. The first Helios
shipment is out and more are on the
way. AL$8on CUTS cassette is now

shipping, and 8K BASIC is set for
mid-November. Ralph has more to
say about new products, so take a
look at his 1-to-1 column,

By the way, if you serd us
software contributions, try to give
them to us on CUTS cassette. That
way we can run out a listing, send
it off to the printer, and it turns up in
the next ACCESS in a neat standard
format iust the way you wrote it. lf
we have to have the listing typeset,
there's just that much more chance
of an error creeping in and turning
your beautiful program into a de
bugger's nightmare. \irb are getting
some nifty programs from you people

-take a look at Guy Campbell's
home accounting system and Melvi n
Schehlein's modification to avoid
erasing input lines, both in this
issue.

Vttre're always interested in all
forms of communication with the
outside world. lf you are a member
of a club, or publish a neucletter
yourself, I'd really like to hear about
it. \,b might be able to exchange
membership or subscription lists.
That way we'd all be getting more
information, and know more about
each other.

Well, bye now-y'all come see
us at our new home in Pleasanton,
y'heah?

Aram Attarian ll

$rbscrfittton
Informatton

Access is published every six
weeks. lf you like what you see, we
hope you'll send us $4.00 for a year's
subscription so we can keep the
infocoming. Write to us at Processor
Technology, 71 00 Johnson I ndustrial
Way, Pleasanton, CA 94566.

I[rveYOU Uoved?
Please notify us of your

change of address. Here's a handy
form:
NAM E
NEW ADDRESS-

c)o
mo
ah
az
o
o

r
(D

a

Ea
o
g,



rt
g
B
a
F
to
g

E
Eo
B2
ao
v,
UJ()
o

Gentlemen:
Having picked up a copy of

*2 ACCESS at the N.C.C., l've been
delighted at your fresh style of
presentation.

TheTexasA&MMrcrocom-
puter Club is composed of a number
(about 50) of microcomputer butfs
who are mainly softwaredeveloP
ment oriented. lf you visited the
Personal Computing Faire at N.C.C.
you may have seen the APL-Core
booth which is a club project. Robert
Amstein and lan Kettleborough are
former members of the club.

lwas wondering if it would be
possible for you to send us a few
copies of A@ESS whenever it is
published for distribution to interes-
:ed club members. MITS does this
with Computer Notes. which, of
course is putttng the advertising into
a spot where it may PotentiallY dc
the most good. However Computer
Notes is rather dry on occasion.

The SOL system has been
demonstrated a number of times for
the club and it always draws quite a
bit of interest. Several members of
the faculty in various comPuter-
related disciplines are considering
a purchase.

Congratulations on a very
readable publication.

Sincerely,
Robert R. Weir
Summer Caretaker,
TAMUCC

Dear Bob:
Thanks for the strokes. We'll

put you on our mailing list right
away, ard we'll be glad to do the
same for any other clubs who care
to drop us a line.

Aram
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READER FEEDBACK

Gentlemen:
As the satisfied user of two

Sol systems I have encountered a
problem when using the device as
a terminal. The problem occurs
because of the PCR routine in
the VDM section of SOLOS. The
attached assembly listing should be
self explanatory as a successful
solution. (See p. 20, this issue.)

Secondly, how come your
company wasn't directly repre-
sented at Atlantic City this year? I

know by talking to friends in the
computer hobby field that you are
having great difficulty deliver-
ing some of your new product line.
Your equipment is of such high qual-
ity across the board most of us are
willing to wait. Do you have some-
thing to hide or did you opt for
Boston?

Yours truly,
Melvin E. Schehlein,
Ass't. Director of CMS

Dear Mel:
Thanks for a good idea: being

able to checkthe last input certainly
helps. Your program appears on
page 20 of this issue. As for the
shows, the cost of hitting all the ones
cropping up on the East Coast espe'
cially is just prohibitive. We wouldn't
have any money left to pro8 uce Sol 's

with. But we will make the New York
City show in October. Right about
now in fact.

Aram

Dear Aram:
I recently purchased, assem-

bled and am running a SOL-20 under
SOLOS. As a first trial exercise
(having only 4K), I entered Newett

Awl's Choo Choo Train. After much
gnashing of teeth, wringing of hands
and trackrng of unstructured pro
gramming, I got it running. The trick
was in the instruction in location
0156H; instead of an "lN 0" (DB00),
SOLOS requires an "ln FC" (DB FC).
This is in addition to the necessary
"Cg CgC1" in 0163H to return to
SOLOS.

My purpose in writing this
letter is not so much to relay the
above software changes as to point
out where I think ACCESS could
play a large part in information dis-
semination. I received very little
information with my SOL-20, regard-
ing how to use the various devices
with SOL (tape recorders, etc.).
After scanning through the SOL
manual and SOLOS listing, I found
the skeleton references to the
memory map and port addresses.

I could not locate any infor-
mation of the cornplete hexto-VDM
character set, including all the ob-
scure characters like Q and =. How
about some examples of programs
using the subroutine calls to
SOLOS, padicularly for animation
on the VDM? ln closing, I would like
to compliment you on the publica-
tron of ACCESS. lt is reassurrng to
have some further "feed{orward"
from the vendor once the hardware
has been sent. Keep up the good
work!

Yours truly,
Warren L. Harkness
(ln SOLOS UNUM)

Warren:
Thanks for the feedback and

we will keep supplementing the man-
ual with helpful tips via ACCESS.
Also, this issue has the Choo Choo
listing modified to run on Sol

Aram

To: Processor Technology Co
ACCESS Editor

Thanks for a fine publication
and outstanding products! Thought
you might include this modifrcation
tothe Solsystem in ACCESS.

I am presently stationed in
Japan with the U.S. Air Force. The



domestic power here is on the Euro-
pean standard, that is 50hz at 100
clts. Now the SOL-20 Power suP
ty doesn't seem to mind that at all,

bus voltages are right uP there,
.ut the "sivim" etfect on the display
could give you a splitting headache
in short order.

The ansrrcr to mY Problem
was actually quite simple. I needed
four more character rows during the
blanked period of the disPlay. To
obtain the extra rows I changed the
preset count of U62 during the high
state of VDISP, the display blanked.
This change was implemented bY
disconnecting pin 5 of U62 frsn the
VDISP line and tying it to ground.
This gives me atotal of 16 displayed
and 8 blanked character rows for a
total of 24 rows with 312 scan lines,
a clqse match forthe 50hzoperation.

I accomplished the MOD with-
out cutting any P.C. foil or removing
the main board from the Sol chassis.
Parts needed are:one Molex Pin and
a short length of flexible wire.

Remove lC 62 from its socket.
Carefully scrape a small bare spot
on the large ground bus running
near the left of the ]C socket; iust
'emove the solder mask, don't cut
re bus. Solder the Molex Pin to a

one-inch length of wire and then the
wiretotheground bus. Bend pin 5 of
the 93L16 lC outward 45 degrees
and insert the lC in the socket lear
ing pin 5 projecting outwards. NoW
slip the Molex Socket over the pro
truding lC pin. . . . That's it. And no
permanent disf igurement of my pre-
cious Sol when I returned to the land
of 60h2.

I hope that others will Profit
f rom this modif ication.

Ray D. Congdon
1956 COMM GP/OLC
APO San Francisco CA 96343

Ray:
Thanks much

Aram

Dear Mr. Attarian
Enclosed you will find a check

for $4.0O for my 1-year subscription
to ACCESS. Also, I have a few ques-

. tions and suggestions. C,omputer Art Museum
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1. I am a ftrm supponer of

your company. lf there is any way I

can contribute to its continued suc-
cess, let me know. I am Presently
unemployed, so most of my time is
spent exploring my Sol 20 system.
Unfortunately, I paid for my system
via a loan. ln another month or so,
I won't be able to pay otf this loan.
lf I don't find some sort of income
soon, I may have to sell my Sol. I

don't want to have to do this!! My
being located in the center of the
eastern megalopolis should open
some possibilities. lf there is any way
possible, HELP!!

So far, I have written some
original programs. One demon-
strates the use of control characters
and the escape sequences used by
BAS|CS. I hare also written machine
subroutines which can be used with
BASICS to produce some special
effects.

I also do some hardware
design. I have completed design of

a 16K static memory board using
MOS TEC 4104's. I am working on a
few other things as well.

lf there is any way I can help,
even with nothing in return, please
let me know. As far as some sort of
income, if you can't help, maybe one
of the readers can.

Note: lwillrelocate.
2. lt is said that escape

sequences can be used to generate
characters in inverse video. I hare
not been able to figure out how to
dothis. Could you please shed some
light on this subject.

3. ln regard tc a letter from
Joseph P. Chalala, Willow Street,
Pa., in Vol. 1, #3, I agree completely
with his suggestion for a notebook
type publication for ease of filing.

Well, that's al I for now. I 'm sure
there will be more in the future.
Remember Murphy's Law of Ther-
modynamics which states "Things
get worse under pressure." So, take
the time required to do, whatever,
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right (within reason, of course). !f
not, it will cost you more later.

A dedicated Sol user,
David F. Wrobel

P.S. The Bayshore Amateur
Computer Group, of wtrich I am
president, consists of dedicated
microcomputer hobbyists. Of which,
onlya few are Sol owners. We would
like more. We are located in central
N.J. Our address is: BACG P.O. Box
'132, Holmdel, N.J. 07733.

David:
There's a good reason you

haven't figured out how to generate
characters in inverse video-it's not
true that it can be done. Sorry. Hope
the new format meets your filing
needs.

And can anybody out there
help David find work and save his
Sol?

Aram

Dear Editor
I am always reluctant to send

cne of my little masterpieces in for
publication, but it seems like every-
one else is a little shy also, and I

know that there are a lot of Sol
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owners, trKe rne, anxious to try out
some of its unique features.

For whatever it's worth, I'm
sending a short program that makes
useof the File commands in Basic 5.
It's not meant to be a finished prod-
uct, but it does demonstrate one
way to use commands. ln fact, I

hope someone will pick up the ball
and make a better program out of it.

The purpose of the program
is to allow the user to slip last
month's data tape into one file, pay
the bills, update the household
accounts and store the updated ac-
counts on the other file.

I have included a sample pro-
gram for setting up the original data
tape, (similar to the one in the Basic
5 manual), the actual program I use
for working the accounts, and a
sample run.

Sincerely yours

Guy W Campbell
5815 Buckley Drive
Jacksonville, FL32210

Guy:
Thanks. This is the kind of

creative input we really appreciate.
Readers: Guy's program appears on
p. 17 of this issue.

Aram

WeveMoved Ag"in!
itled "Mammy Pleasantl'For the same reason as last

time-we ran out of space and out-
grew the facilities again. We've now
forsaken Emerwille for sunny Pleas-
anton, CA, just over the hill. lf you're
curious about the history of Pleas-
anton, or just curious, I refer you to

a book enti
by Helen Holdreage.

The new address ts
Processor Technology Corp.
7100 Johnson lndustrial Way
Pleasanton, CA 94566
Phone: 415-82$2600
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clointXreSol
Userstsociet5r

The Sol Users' Society got
under way Sunday, July 31, when
about 3G40 Sol users met for the
first organizational meeting. The
Society is open to everyone who
has a Sol or a Sol-type compatibte
system, so they're hoping to see
even more of you at the next
meetings.

This first time out a steering
committee was elected, and goals
were setforthe Society. These goals
are:

1 . To facilitate communication
between Solowners.

2. To provide feedback from
Sol owners to PTC.

3. To provide a mechanism for
exchanging Sol software.

4. To encourage development
of Sol-compatible products
by other manufacturers.

Some time was spent iust get-
ting to know one another and talking
about various projects the club can
tackle. Seems that most of the stuff
users have to otfer is software, but
they're also interested in reviewing
any hardware submitted to the
Society, be it prototype or produc-
tion. They can't supply certification,
though.

One project definitely under
way is a Sol Users' Society news-
letter. Contributions and comments
herewith solicited.

A tidbit that emerged f rom the
first meeting: TDK Auda C-60 cas-
sette tape performs best in a bit-
chopping test.

Schedule ol meetings. The
group is set to meet on Sundays
Oct. 16, Nov. 20, and Dec. 18. at
Varian Physics Lab. 2nd Floor. Stan-
ford CA. Come meet the new steer-
ing committee: Bill Burns, Dave
Fylstra, Ron Findlay, Ben Milander,
Bill Holding, Stan Sokolow. David
Fox.

For more information, please
write to:

Bill Burns
4190 MaybellWay
Palo Alto, CA 94306
(no phone calls, Please . . .)
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The Helios ll system has serr
eral capabilities I haven't seen in
other disk systems on the market,
and one particularly notable advan-
tage for use with the Processor Tech-
nology Disk Operating System: you
can write l/O routines for the Helios
which permitthe use of any l/O con-
troller in conjunction with PTDOS,
including the Cromemco D to A
board and just about any homebrew
board you've already built. (Maybe
notsome that perform DMA or make
use of the l/O ports as control ports
by the disk controller.)

The reason for this flexibility
is that Helios treats all files as data
files, including the device files used
lor l/O routines. These differ from
regular files in that data read from or
to them will come or go directly to
the devices controlled by the l/O
routine. With Helios, the only thing
you have to worry about is to make
sure you follow the guidelines in the
PTDOS user's manual when you
write your l/O routine.

Software support is another
big plus for Helios. lt offers a disk
assembler, two editors (one ALS-8
type, one Nova-type), library func-
tions, a debugger, language sys-
tems, procedures (PROCS), and full
interface to PTDOS on command or
assembly level.

The disk assembler allows you
to generate object and listing files
from a source file. You have the
options of specifying if the input file
isALS-8type, if it has line numbers,

Softnrare C-p"bilities ofthe
Helios II Distr
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if it has form control, and a few other
things.

The ALS-8 tyDe editor is espe'
cially useful on systems with a lot
of memory because you can work
with text, as in the ALS-8. You have
the options of scrolling fonrard and
backward through the text, deleting
characters, searching character
strings, moving blocks of code,
replacing string patterns with others
as found. The limitation to this editor
isthat it requires the VDM-1.

The Nova-type editor can be
run on almost any terminal, since all
1/O is run through the system con-
sole routines. lt willyank pages into
the edit butfer, change data in the
page, and write it out. lf offers many
of the same functions as the ALS-8
type.

Library functions allow you to
assemble several source files which
make up one logical .program, lt's
done through the use of a copy verb
included in the FTDOS assembler.
You could expand the use of this
verb to build up a library of source
files which perform common func-
tions, then concatenate these files
into an object file through the
assembler.

The debugger serves a func-
tion similar to that of the simulator in
theALS-8:you can run object code
in a controlled environment. How-
ever, the debugger runs real time
instead of the simulator's interpre-
tive mode. You can use it to set
numerous break points; examine

o
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memory in hex, character, or instruc-
tion format, alter memory or output
drivers; and do several other useful
debugging tasks.

The broad spectrum of lan-
guage systems available includes a
DISK BASIC and DISK FOCAL:
FORTRAN is rumored to be among
those upcoming. Language support
is definitely one of the big advan-
tages of the Helios system.

The command interpreter
gives access from the console to
many of PTDOS's numerous entry
points. A partial list of the commands
available: SPACE, OPEN, CLOSE,
KILL, RANDOM, SEEK, RENAME.
REATR. RETYPE, CREATE, READ.
WRITE.

With PTDOS, you can also
enter procedures in ALS-8 lype file
formats as a series of commands
which may include optional state-
ments.

The PROCS itself is simply a
list of commands which you can
enter and allow to execute @nsecu-
tively. Very usefulfor setting up, say,
a 3-hour listing to print out while
you get some sleep.

All in all, the Helios ll disk
memory system has proved well
worth the time and price from this
user's point of view.

Colgate Spinx

Cynic: One who is enough to make
anyone a pessimist.
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WINZI is a collection of pro
Srams that were originally written
last summer for VDMl and published
in D.D.J. They have been rewritten
for a Sol with a SOLOS personality
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module and addressed to
lK of RAM available on
P.C. board.

The programs are:
H ic-a random walk
O pps-draw a picture

without returning
C hase-make the turtle

catch the
bouncing bug

L ife-the'game'of LIFE

The speed of Hic, Opps,
Chase and Life are under control of
the SET command (see SOLOS
manual). Before EXecuting C9O0
SET S=80. lf pu fail to set the
speed first, the speed is so fast that
you won't see it happen.

Type'H'for Hic, 'O'for Opps,
or'C'for Chase

ln Hic the beastie should be
moving around leaving asterisks. lf
it is not moving, the random number
generator might not be working. lt is
important not to zero memory before
loading this program. ln particular
the Data Storage area SH should be
nonzero. When you get tired of
watching it, hit CR and return to the
executive.

ln Opps, you controlthe direc-
tion the beastie moves. The direc-
tions are as shown, upper right.

og9g
g log
g tza
gt3s
g 140
g tsa
g t'69
gtTg
g t80
a19g
o22g
tgog
tggS
ta ta
ta2s
to3g
tg4g
tg50
ta60
ta? s
tol3
tgSa
tgg a

CALL CS
RET CALL KB
cPl 'c.
JZ CH
CPI 'H'
,tZ Hl
cPI '0'
.lZ 0P
CPI 'LI
,'Z LI
JMP RET

CH CALL CS
CALL INIT
LDA FO+ I
MOV MeA
XCHG
CALL INIT
LDA FO
MOV M.' A

C I CALL DL
CALL KB
Mv I t1t 20H
CALL $J

1+
-)b

Type the number corresponding
to the desired direction. The
beastie will proceed in that direc-
tion until another direction is
given. '0'will stop the beastie. '5'
will cause a wipe out. 'l'. lf the
beastie ever returns to a location
where it's been a ' l' will appear
and the program will return to the
executive, hence the name:Opps.
lf you wish to return to the execu-
tive at any other time type CR.

Life requires that there is an
initial population of asterisks on the
screen. Place them there by either
Hic or Opps. Then enter Life by typ-
ing L from the executive. The CR
will return you to the executive. 1K
of RAM 0-3FF Hex is needed by
Life as a scratchpad.

use the
the Sol 0

\

R

I
Z

,l

c90a
ceg3
c9g6
c9g8
c90B
c96D
c9 tg
c9 12
c9 r5
c9 t1
c9 tA
c9 tD
c92A
c923
c926
c927
c928
c928
c92E
c92F
c9 32
c9 3s
c9 3?

FE 43
CA ID
FE 48
CA 5D
FE 4F
cA 76
FE 4C

cD 84
3A CE
11
CD FI
CD FE
36 20
CD A3

c5 cA
FE C9

I I

\

wl
/

@ /

zl?
*

*

CD
CD

CIear the screen
The executive routine
branches to chase on C,

Hic on H,

Opps on 0, and

Life on L.

Chase. ..Clear the screen.
Place the bug
at a random location
on the screen.

Place the turtle
at a random location
on the screen.
Wait a while.
Get i nput.
Put a space where you are,
then move.

CA
c3
CD
CD
3A

g9

c9

c9

c9

CA
c9
CA
CA
CA

o3
c5
84
CF

17
EB

CA
CA

c9
c9

c9

I



c9 3A
?3D
?38
14

)4
c94
c94
c94
c94
c94
c95 I
c952
c95 5
c9s I
c959
c95A
c9 5D
c960
c96 3
c96 5
c96 I
c96 B
c96E
c97 g
c97 3
c916
c979
c97B
a97E
'97F

c98 r
c984
c986
c9g9
c98C
c98F
c99g
c99 I
c99 3
c996
c99 I
c99B
c99E
c9 Ag
c9A3
c9A5
c9 A1
C9AA
c9AC
C9AF
c9B r
c984
c986

3A CF CA
BE
cA 9E C9

BE
cA 9E C9

A3 C9
63 C9
c5 cA
go
2g cE

2A
9E C9
g7

oo
m
V)o
a
z
o
o
2t
(o

o

Eoo
(o

I3ACECA
477
5EB
6CDAgCA
93620
BCDA3C9
E3ACECA

CF CA

2F C9
c5 cA
20 cE
g1
FE C9
Ft c9
Ag CA
2A

I tgg
t t tg
I tzg
I r30
I t40
I t5g
I t8g
I t85
I tgs
t200
t2 tg
t220
t23g
t24g
t25g
t260
t3ga
l 305
t3t0
l3 l5
t32A
r330
t34g
r 35s
!3? g
t6ga
t6a2
t6 05
rcla
t62g
t63g
164g
t65g
t6 55
t658
166g
t662
1664
l6 66
t67 A

t68g
169g
t7 ag
t1 to
tSso
t85g
t86g
t87 g
l88s
t89g
t900
t9 t0
t92A
t936

WlNZl, cont.

LDA F0+ I !f the bug is there,
CMP M youtve got h im.
JZ HLT
LDA F0 Place turtle at new screen
MOV MrA location.
XCHG
CALL RND The bug rnoves at random
Mvl $t2aK Put a sPace where it was,
CALL MV then rrove.
LDA F0 lf turtle is there,
cMP M the bugs heen had.
,tZ HLT
LDA Fo+l Place bug at new screen
MOV Me A' I oca t ion.
XCHG
JMP Cl Do it all again

HI CALL CS HlC...Clear the screen
LXI HtOCE2@H Place the turtle at the

H I MVI ?1t7 center of the screen.
CALL XB Should I return to the executive
CALL DL t/ait awhile
CALL RND Hove the turtle at random
MV I ME 2A}I
CALL MV leaving asterisk behind
JMP Hl Do it again.

oP CALL CS 0pps...clear the screen
MVI Bt6 Place turtle at the center
LX t Hr @CE2@H of the sc reen .

O I MOV Ae M I f you have been
CpI AAH here before,
JZ HLT hal t.
MVI y!t1 Put the turtle on the screen
CALL DL rva i t awh i le.

OZ CALL KB Get input.
JZ 04 lf none, continue
MOV Br A

04 MOV A, B
ANt gFH lf it is a 'A', don't move.
JZ 02
MVI Me2AH PLace esterisk in old location
CALL MV then move.
JMp 0t Do it again

HLT MvI l{-t4 Halt--Place I |' on the screen.
clMP RET Return to the execut ive

MV Atl I aFH Hove. . .

CP
JN
MV
!,M

MI
JN
MVI Ae6
.rMP M3

n2 cPI 7

I6
zn
IA
PM
CPI
ZM

Fl c9
FE C9
9s c9

gF
89 C9
2A
A3 C9
7E C9
g4
a3 c9
gF
06
AF C9
al
co c9
ol
89 C9
a6
cg c9
a7

3A
71
EB
c3
CD
2t
36
CD
CD
CD
36
CD
c3
CD
g6
2t
7E
FE
CA
36
CD
CD
CA
41
78
E6
CA
36
CD
c3
36
c3
E5
FF

c2
3E
c3
FE
c2
3E
c3
FEc989

I
,l
3

I
2

Th i s rout i ne uses the
cu rser move rou t i nes
iN SOLOS (PUP, PLEFT, PDOIy'N,

and PRIT) to move the
contents of the screen
location pointed to
by the address container{
intheHsLregisters.



P
3I
a

6)

E
5
B2
aoo

UJ
C)o

WlNZl, cont.

4F
cD E0 c9
3E 06

g4 ct
gt

t5 cr
o2

AT
c4 cB cg

o4

E5
2A AA C8
2C

F1 C9

2E Cg

c9
ga

g3
cc

lEPT2-60

..rNZ M3
MVI ATOCH

M3 MOV C,A
CALL SVDA
MVI Ar I
AI\'A C

cNz octo{H
MVI Ae I
AI{A C

cNz gc r l5H
MVt At2
AI\,A C

cNz gcocBH
MVI At4
AT{A C

cNz actoBB
CALL OC I ICH
BET

SVDA MOV AEL
ANI 3FH
sTA gc808H
DAD H
DAD H
MOV AEH
ANI gFH
AI{ I AFH
sTA gc809H
RET

DL PUSH H
LHLD OCSgAH
INB L
XRA A

DI DCX H

CMP H
JNZ DI
POP H
RET

.9BB

"9BEc9ca
c9c I
c9c4
c9c6
c9c7
c9cA
c9cc
c9cD
cgDg
c9D2
c9D3
c9D6
c9D8
c9D9
c9DC
C9DF
c9Eg
c9E I
c9E3
c9E5
c9E?
c9E8
c9E9
C9EB
C9ED
)9Fg

c9F I
cgF2
c9F5
c9F6
cgF7
c9F8
c9F9
c9FC
C9FD
C9FE
cAg I
cAo2
cAg4
cAgS
cAg6
cA69
cAgc
CAOD
CAgE
cAt g

cAl2
cAt3
cA l4
cA l6
cA l?
CAIA
CAID

c9cg
gc

c2
3E

AI
c4
3E
AI
c4
3E

3E
AI
c4
CD
c9
7D
E6

gF
gF
o9

32
29
29
1C
E6
E6
32
c9

ct
cl

gB
tc

c8
3F
g8

194g
t95g
2gas
20 ta
2g2g
2A3s
2A4g
2g5s
2035
2g6g
291 g
2A8g
2g9g
2tao
2t tg
2t?g
2 t3g
2t4g
22gg
22tg
222s
2239
22Ag
2250
226s
227 g

228s
2294
3ggo
3095
3g tg
3A2g
3A3g
3g4g
3s5s
3055
3g6A
3 tga
3tla
3t2s
3r30
3t/rg
3 t5s
4ggo
4g rg
4g2g
4g3g
4g4g
495@
4A6g
491 a
408A
4099
4 tg0
4ttg

The right 4 bits of the
accumulator are used
to determi ne the d i rect i on ,
or combination of
directions, of the move.

uP lf dn rt

The ASC I I code for
all of the digits except
5, l, and 7 al lows a
compass rose that
agrees with the l0 key
numeric pad. 6, I and
7 are changed to agree.

This routine assumes that
the contents of the l{, L register
pair is a screen address.
It then stores the I ine
number in the data storage
location used bv S0L0S
cal led LINE. Simiarly the
character posi tion is stored
in NCHAR for use by
PUP, PLEFT, PDo!.rN , and PP.lT
Delay...Save address.
Get data byte from SET
conmand: SPEED

Use it for a counter.

Restore address

C8

AF
2B
BC
c2
EI
c9
CD
c8
FE
cg
cl
c3
tl
6B
?A
E6
F6
67
D5
gE

2B
CD
tl
t9

gD

o3
gs

XB CALL OC62EH Get input from keyboard.
RZ lf none return.
CPI ODH lf it is a CR restore the
RNZ stack and return to the
POP B executive
JMP BET

LI LXI Dr@ Life
Ll MOV LeE

MOV AeD D, E points to lK of RAM

ANI 3 used as a scratch pad.
ORI ACCH H, L points to the screen
MOV He A location.
PUSH D Save the pointer
MVt C'O initialize the counter
DCX H

CALL CT
LXt DTgFFCOH Count the neiqhbors
DAD D of this location of

og

cg
CA
FF

1E

l

?
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CALL CT
INX H

CALL CT
INX H
CALL CT
LXI Dt 46H
DAD D
CALL CT
DAD D
CALL CT
DCX H
CALL CT
DCX H

CALL CT
INX H
LXI DTAFFCOH
DAD D
POP D
CALL BG
INX D
MOV AED
AIVI 4
JZ LI

CP LXI HIACCqOH
LXI D,A

CA LDA)( D
MOV M,A
INX H
INX D
MOV AeH
CPI 0DOH
.rNZ Cg
CALL DL
CALL KB
JMP LI

RG MOV AtC
cPt 2
JZ F3
JNC RI

E2 MVI AIZOH
STAX D
Er?

RI CPI 3
JNZ R2
MVI Ar'*'
STA)( D
RET

R3 MOV AeM
STAX D
RET

CT M01t AeM
CPI I * r

RNZ
INR C

RET

WlNZl, cont

CA IE
cAz I

\22
q25
26

v429
cAzC
CAzD
cA30
cA3 I
cA34
cA35
cA38
cA39
cA3c
CA3D
cA4g
cA4 I
cA42
cAA5
cA46
cA41
cA49
cA4C
CA4F
cAs2
cAs3
cA54
;A55
q56

-A5
cA5
cA5
cA5
cA6
cA6
cA6
cA5
cA5
cA6
CA?
cAl
cA7
cA7
CA?
cA1
cA7
cAl
CA?
cA7
cA1
cA7
cA8
cA8

oo
moo
az
o
E

B

(D

a

CA7E
23
CD
23
CD

CD ?E CA 4120
4t3g
4 tqg
4 t5g
416g
4t70
4 tBg
4t9g
4209
42tg
4229
4239
4249
4239
425 I
4252
425 3
4260
4279
4289
4299
4309
43lg
Sggg
5g tg
5420
5A30
5g4g
5g5g
5g6g
597 0
sgSg
5g9g
5 tog
5 t50
7 ggg
70tg
7 g2g
1 930
7 g4g
7 945
7 950
1 064
1019
7980
7 g9g
7 tgg
Tttg
1t20
7 t3g
Esoo
86 tg
8g2s
8s36
8g4g

the screen in the
fol lowing order:

Restore RAH pointer.
Determine next generation
for this location and put
it in the RAH.
Do this to every screen
location.

ll
t9
CD
t9
CD
28
CD
28
CD
23
tl
l9
DI
CD
l3
7A
E6
CA
2t
tt
IA
77
23
l3
7C
FE
c2
CD
CD

c9
7E
t2
c9

7E
4g

7E

7E

7E

cg

g4

oc
og
og

CA
og

CA

CA

CA

CA

FF

CA
cc
gg

7E

65 CA

7
9
c
F
2
5
6
I
B
F

g
I
2
4
7
9
A
B
c
D
E
F
I
2
3

c3
79
FE

CA
c9
c9
CA

CA
CA

a2
1B
72
29,

Dg
32
FI
FE
g9

g3
6E CA
2A

Copy the next generation
as stored in the lK of
scratch pad RAM

to the screen.

I./ait awhile.
Should 1 return to the exec.?
lf not do another -oeneration.Follow the rules of LIFE
to determine the next
generat i on for th i s
location.

Coun te r

lf the neighbor is

an asterisk count it.

CA
D2
3E
t2
c9
FE
c2
3E
t2

7E
FE 2A
co
oc
c9

+ :,
I

I

lt- +
I

F .y

A8
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N

e.

F
Fo

E
5
Bz
aoo
UI()()

wtNzt cont.

CD AO CA

cA84
cA87
cA89
CASB
cASC
CASF
cAgg
cAg I
cA94
cA9 7
cA99
cA9c
CA9F

CD
E6
F6
67

3E 2g

85gs
85 tg
85r5
8529
8539
8549
855 0
8560
857 g

8580
859s
8594
859 5
8600
86 tg
8629
8639
8649
864 I
8642
865A
8669
866 r
867 A
867 I
861 2
8680
8699
8695
87 gs
87 tO
n2a
81 3g
81 4A
8759
8769
877 0
818@
8190
88gA
88 tA
8829
88 3s
8849
885A
89A0
89 tg
8929
8930
9gog
9ggt
90ls

DCR
DCB
M0v
RAL
M0v
INB
M0v
RAL
M0v
INR
M0v
RAL
M0t,
INR
M0v
RAL
M0v
DCR
JNZ
POP
RET

cs c
Mvt
STA
RET

FOD
DB

SHD

AcAg INIT CALL RND
ANI 3FH
0Rt gccH
MOV HE A
CALL RND
MOV LE A
PET
sTA gc8g8H
CALL RND
ANI OFH
sTA OC8@9H
CALL SVDA
RET

RND PUSH H
LXI Hr SH+3
MVI 8,8
MOV ArM

BTOP RLC
P.LC
RLC
XRA M

RAL
BAL

lnitialize.

dete rm i ne a randorn
screen location,
pl ace the I i ne
number in the data
storage of S0LOS
cal led LINE and
the position of the
character in NCHAR.

Random number generator
from Peoples Computer
Company.
For it to work propertly
the 4 data storage locations
should not be zero.

ln S0L0S, the routine PERSE

erases the screen but leaves
a cursor in the corner.
Erase that too and return.
The turtle font
The bug font
Storage for RND.

3F
cc

c8
CA

c8
c9

g8
Ag
gF
g9
Eg

6F
c9
32
CD
E6
32
CD
c9
E5
2t
a6
7E

D3 CA
g8

CAAg
CAA I
CAA4
CAA6
CAA?
CAAE
CAA9
CAAA
CAAB
CAAC
CAAD
CAAE
CAAF
CABg
CAB I
CAB2
CAB3
CAB4
CAB5
CAB6
CABT
CABS
CAB9
CABA
CABB
CABC
CABD
CABE
CABF
cAco
CAC 3
cAc4
cAc5
cAcS
CACA
CACD
CACE
CACF
CAD6

g7
o7
g1
AE
l7
l7
2D
2D
2D
1E
l1
1?

DCR

2C
7E
l1
11
2C
7E
t7
17
4V
1E
t1
71
a5
c2 A1 CA

L
L
L
AeM

MeA
L
AeM

MeA
L
AeM

MeA
L
ArM

MrA
B

ALL SCODSH
At ZAH
gccggH

OP
EI
c9
CD

32 gO CC
c9
g7

cgD5

RT
H

B7
gEH
s4

gE



I llflod.iffuatisnforSol
lf you want to use a Chro-

, ;ffico Bytesaver in the Sol, you'll
need to make the following modifi-
cation of the Bytesaver. Data will
then be gated onto the Bus only
when PDBIN is high or active,
necessary in the Sol because the
Data lN and Data OUT busses are
connected together.

First cut the trace connecting
pin 11 of lC 15 (7432) to pin 15 of lC
16 (74367). Now make these con-
nections with small gauge insulated
wire:

1. Connect pins 11 and 10
of lC 15.

2. Connect pin I of ]C 15 to
pin 15 of lC 16.

3. Connect pin 8 of ]C 11 to
pin 9 of lC 15.

4. Connect S-1OO Bus pin 78
(PDBIN) to lC 11 pin 9.
Pin 78 is the 23rd from the
left on the solder side of
the board.

...ANDABYTESAVEB
ROGRAMMING BOUT!NE

Thisshort routine will program
; contents of any 1K block of

memory into a 2708 EPROM in-

c334

c966 cD 3A c3
c963 7D
c964 87
ce05 c2 a4 c6

c968 22
ceaB 0L

cgaB 11
c911 2A

lEPT2-63

stalled in socket 1 of Bytesaver. The
Bytesaver should be addressed at
6000H.

A15-L, A14-H, A13-H
The routine is used as a cus-

tom command with the Solos/Cuter
operating system. Enter the pro-
gram at C900H, or reassemble it
elsewhere if you wish. Then create
a custom command by typing:
cu BURN CsoO (CR)

NOTE: CR means "strike the
return key;" do not type the
letters as part of the command.

lf the program has been reassenr
bled at an arbitrary address of

NNNN, type:
CU BURN NNNN (CR)
Now to use the BURN custom com-
mand, type:
BURN AAAA (CR)
AAAA being the starting address of
the 1K block you wish to program
into the 2708. The programming
operation takes about 5 minutes,
which is in accordance with the pub
lished programming instructions for
the 2708. When the programming is
complete, the routine will return
control to Solos/Cutter and a prompt
will reappear on the screen.

??vtr'.) ,.a16
il

14ll lo
r9

tl

74t9
4u1

#
*!h't BI|]IESAIIER jgg111ig ***
*
scolru Equ ocggaH GETS PARAMETERS
*
BI'RN C,ALL SCONV SOURCE ADRS. TO HL

uov A,L GET L ADRS BYTE
ORA A
JNZ AC66I,TI IT MUST BE 6

2

28
6A

c9

ArM
D
H
D
A,D
68H

BLOOP

*

*

*

a0a0
6664
60aa
oaa6
006a
0066
a0o6
4666
6AAA
oa66
0006
0a6a
aoa6
6664
066A
aaa0
6Ag6
0646
0006
a66A
0064
0066
ooaa

SHLD
IJ(I

IJ(I
LI{LD

SAD KEEP SOURCE ADRS.
BrO PAss coIIM-O

D,6400H PROM ADRS
SAD SOI.'RCE AEBS.

GET SOURCE DATA
ZAP THE PROM
BU{P SOURCE
& PROM ADRS.
CHECK HI ADRS.
PASS COMPLETE ?

NOT YET

aa

64
c9

aa
28

c9L4
c9 15
c9 15
c9L7
c9 18
c9 t9
c91B

7E
L2
23
13
7A
FE 68
c2 L4 C9

PLOOP MOV
STN(
INX
INX
MOV
CPI
JNZ

7c
tg

PLOOP

oo
m
U'o
a
zI
o

r
@

a

Eao
gJ
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BYTESAVER ROUTINE cont

c91E 03
c91F 78
c926 FE 64
c922 C2 6E C9

c925 C3 a4 Co

c928

So You Wont Have to Hit the
Upper Case Key Each Time
You Restart

EDITOR'S NOTE: Our thanks
to Jay Bell for contributing fhrs sug-
gestion. There are a couple of minor
differences between the procedure
he describes and our PTC standard
moditication for keyboard upper
case initialization, so we're printing
our version along with his.

So after days of constructing
your Sol, you're f inally ready to
input the first command, hit the car-
riage return, and check the screen.
WHAAT?IIAll you get is some ques-
tion mark nonsense. So you check
the software manual again. Sure
enough, it wants upper case. So, you
put the keyboard into alpha-shift by
pressing the upper case key.

Later you notice your program
isn't doing what you expected, so
naturally you restart the old four-
phase wonder by simultaneously
pressing the upper case and repeat
keys. More question marks-the
restart left you in lower case mode.

By now you've realized this is
going to happen every time. There
are three solutions: 1) Change the
software to accept both upper and
lower case commands. 2) Change
the keyboard to come up in upper'
case mode. 3) Hit the upper case
key every time you restart.

1EPT2 64

Number 3 had already worn
me out. I personally preferto change
software, even though l'm a hard-
ware freak. But I f igured the chances
of Processor Technology changing
software at this late date were sub
minimal.

Out with the keyboard sche-
matics. The fix looked simple
enough: just CLEAR the upper case
flipflop rather than PRESETTING it.
The keyboard gets preset when
power is first applied through an RC
circuit that is initially low and slowly
comes up to +5 volts. Since the
signal coming off the keyboard to
restartthe 8080 is driven by an open
collector inverter, it could also be
connected to the power-up RC
circuit. Then whenever you reset the
processor, you also reset the key-
board to its initial power-up state.
To make that power-up state turn the
upper case flipflop on, you cut the
land leading to pin 4 of U15, and the
land leading to pin 1 of U15. Then
connect the trace that used to lead
to pin 4 to pin 'l instead. Similarly,
connect the pull-up resistor that was
tied to pin 1 to Pin 4 instead. Then
connect pin I of U24lo Pin 1 of U15.
This last connection ties the restad
signal to the clear input of U15 (as
well as to the rest of the chiPs that
are initialized at Power-uP).

There is onlY one remaining
problem for the purists. The flipflop
that sets the machine in the local
mode will come uP in an undeter-
mined state, since its Preset Pin is

INX B BTffP PASS COM|T
MOV A, B
CPI 4 IK PASSES ?
JNZ BIOOP NOT IET

JUP ACAA4H ALL DOI{E

Rl|M AREA ?h*

DS 2 SOURCE ADRS.

Oaaa *
6A66
66A6
0a6a
06oo
4666 r,
0aa6
a6aa ,,
aaaa #,
0OAA ,t
AA0A sao
4006 t

d
t't
E
Bz
a

3ho
u.loo

ASollGyboardFix o
a

tied to pin 4 of U15. Now that you've
cut the land to pin 4 and pulled it
high, the local flipflop is not being
properly reset. Unfortunately, you
have to remove U15 in order to cut
the land to the local flipflop's preset
pin, because the land runs under it
on the component side of the
board. lf you want to be sure that
the machine will come up with the
local mode off, cut the land between
pin 4 of U15 and pin 10 of U15, then
connectpin 1of Ul5topin 10 of U'I5

Now you should be able to
interact with your Sol the instant you
power up or restart, without the
bother of hitting the upper case key
first.

THE PTC MODIFICATION

1. Cut trace located between U15
pin 4 and plate through % inches
below pin on the component side

2. Remove R31, 1.5K % wanCarbon
Film. and save for later use.

3. On the Solder Side of the board:
a. lnsert one end of R31 in Plate

through adjacent to U15 Pin '14

and solder.
b. Bend the other lead of R31 to

pin 4 of U15 and solder.
c. Add a % inch jumper, striPPed

% inch from each end, to the
plate through located just
below U15 pin 4.

d. lnsert the other end of the
jumper through Plate through
located just above U24 Pin 12.
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Silence may be golden, but

there is an advantage to making your
Sol keyboard sound like a typewriter.
lf you're a good fast touch typist en-
tering data from a printed source, it's
easierto listen for missed keys than
to glance up at the screen all the
time. Thanls to Jack Kinney for this
audible circuit design; he says that
the sound can be altered to suit indi-
vidual tastes by varying Rl burst
length and R3 for burst frequency.
The circuit operates as follows:

The first section of the dual
timer is connected in the rnonostable
mode, and the keyboard strobe
triggers a positive-going pulse
approximately four milliseconds
long. This pulse is connected to the
reset of the second section of the
timer which is operating in the
astable mode, and is set for an output
r.equency of approximately 1.5 Khz,

tting it "on" for a four-millisecond
'st. The output transistor inverts

u re signal to prevent current draw in
the "off " condition. The collector re-
sistor is set for the desired loudness.

Kinney is also checking out a
more complex circuit (three more
lO's) which will decode the "BEL'
code and produce a beep, One of the
computers on the network signals
for attention by transmitting the
"BEL;'and this will provide an au-
dible monitor. We'll print this circuit
in the next issue of ACCESS.

K atch u m's Correct i on Corol I ar ies:
(a) ln debugging any type ot prt
gram, no corrections can be made
correctly after 1600 hours Friday. (b)
The corrections will be selfovident
at 900 hours Monday, (c) When in
doubt divide by (2.0).

oren's Law ol Graphing: First draw
curues, then plot the data.
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ln ACCESS #3, I described a
Run/Stop circuit for user control of
Sol's X-Ready line. Now here's the
circuit that will let you monitor the
operation of your S-10b system by
connecting LED's to the buss lines.
Each Light Emitting Diode is driven
by 1/6 of a hex inverter package
(74LS04), current limited by a 47o.
ohm %-watt resistor for each.

To monitor the operation of
your system, compare the addresses
and data displayed on the LED's as
you single step, with the program
listing. Most malfunctions can then
be seen and corrected with very
little effort. A couple of examples:

Quick test for data and address
lines. You can discover major fail-
ures in these by toggling the reset
line while the Run/Stop circuit is

Run/Stop Circtritss krt II

C)o
moo
a
z
oa
o:t

.E

c
a

Eoo
a

enabled in the Stop position. All the
LED's should light when the reset
line is enabled. All except M1,
PDBIN, and HTVAIT should darken
when the line is disabled. Any LED's
that don't respond as indicated
reveal a malfunction in the corre-
sponding lines and should be
checked with a meter or scope.

Testing the lnput/Output lines.
Single step until an input or output
instruction is executing. When the
SINP or SOUT LED is llt, you can
stop stepping, and start following the
logic signals in the l/O section, with
your troubleshooting equ ipment.

Next issue, this series will
continue with advice on implement-
ing traps on the front panel.
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lEPT2 67Bu€ Squad.
Changes in Assembly lnstructions
for Sol

he bug: You'llget an incorrect test
result at Step 38 in the instructions;
instead of the display shown in Fig-
ure 99, a display of random charac-
ters comes up.
The q,J€sher: lnstall u9?74Ls175
and U107-74LS367at Step 35.

Tho hrg: Your Sol doesn't work at
Step 59.
The squsher: Alter you do Step 28
ol the assembly, peilorm step 73
betore prxeeding to Step 29.
The bug: The wavefonns are incor-
rectly shown in Figure $'2 on page
915 of your Sol manual.
Ihe sgmsher: Turn your manual
upside down-the waveform shown
tor Pin *UlU is invarted. Samefor
Pin 7-UlM.

oo
moo
az
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PROGRAM FOR HOI.TE ACCOMITINC SYSTB.{

THIS PROGRAI,i U'rLL RECORD PAY'I'{EMS, ITPDATE
BAI.ANCE AIID PROVIDE ACCI.'MUI.ATED IMERXST
T'OR Til( PT'RPOSES.

NEW ACCOI'T.ITS CAN BE ADDED ONLY BY CI{ANGING
THE PROGRAM.

PT]T OLD DATA TAPE ON F.II.E #2 AND SEf, FOR PIAY.

PIJT NET{ TAPE ON FILE #1 AND SET FOR RECORD.

PRESS ANY NI'MBER & RETI'RN TO CO}rTINIIE. O

Accounti4g Systern
A
fiora
Contributed by Guy Campbell

See the Letters to the Editor
forGuy's comments on his program.

We're delighted to get this kind of
input from our readers and pass it
on for.all Sol users.

YOUR FRIENDLY FINANCE CO.
3958 TUFFLUK STREET
cHrcAGo, rLL 50583

ACCOUNT NUI.{BER - L2345A

BALANCE=$ 51.50
TOTAL PRINC. PAIrF$ 108.00

ANNUAL IMEREST RATE= 2L7"
TgTAL llin. pAID=g 6.39

youR LAST PA'tn'{Et.IT WAS I-{ADE ON 92977 FoR $ 36.00



HOME ACCOUNTING SYSTEM cont.

E}ITER CIIANGES TO ADJI'ST BAIANCE.
EttTER CITANGES TO ADJUST BAIANCE.
YOT,R PRESENT BAI.ANCE IS $ 76.60

IEPT2-68
ro

B
a

T
Eoz
aao

UJ
C)o

$
$

25.00
0

EttTER PAY'I.{EItT TO THrS ACC[. $36 .00

EttTER TODAYS DATE 90277
PRINCIPII PAID-$34.66 IIfTEREST PAIF $ 1.34

YOIR r{Er{ BATANCE IS $41.94

TOltAL PRINCIPLE PAID TO DATE-$ 144.00
TOTAL II{TEREST PAID TO DATE-$ 7 .73

ACCOTNT COMPLETE
PRESS AI{Y NI'MBER TO GET NEXT ACCOUTT. O
ffi*s**ffiffi*H*.:****ffi***
NEXT ACCOMTT COMES lIP - WILL COItTINT'E IN THIS FORMAT.

LIST

5
10
20
30
40
50
60
70
80
90
100
110
L20
130
140
150
160
180
190
200
2LO
220
225
230
240
250
260
270
*H

SET S-05
RAN THE HOME ACCOMNING PROGMI'{
REM CREATED BY C. I{. C,AI.{PBELL - L977
REI.{ ORIGINAL DATA BANK (TAPE) PREPARED WITH
REI,T SEPARATE PROGRAU.
PRIllT 'IPROGRAM FOR HOME AC@T'}tTING SYSTE.{.''
PRINT
PRII{T "THIS PROGRAU UTLL RECORD PATUEIfTS, IIPDATE"
PRIltT ''BAI.ANCE AND PROVIDE ACCI'MT'I.A'TED IMERESTII
PRIIiIT ''tr'OR TN( PI.TRPOSES. 'I
PRI}{T
PRIIIT "NEW ACCOINTS CAN BE ADDED ONLY BY CIIANGINGI'
PRIIM ''THE PROGRAM.II
PRI}fT
FOR I-1 TO 1200:ltEXT
PRII.IT IIPIII OLD DATA TAPE ON FILE #2 AND SET POR PI.AY. ''
PRIIrI
PRII{T'IPIIT !TEI{ TAPE ON FIIJE #1 TM SEE FOR RECORD.II
PRI!{T
INPUT ''PRESS AI{II NT'MBER & REf,T'RN TO COIfIINI'E. ,,2

PRIl{T
cosr,B 770

: PRIM "END oF FrLE" I : @To 700
0
0
0

COIITIMJE THIS SECTION FOR THE NI,'MBER OF ACCOI.'NTS NEEDED#*#

F,G
100
107
114

FILE #1
FILE #2
READ #2rArBrCrDrE,
IF A- 1 THEN C0SLIB
IF A-2 THEN COSLIB
IF A-3 THEN @SUB

400
410
420

@st,B 770
PRIttT ''BAIANCE. $'' i 7327.;C,
PRIM TAB (30) ;'1ANI.nJAL IMEREST MTE-";77.;B; "2" i7327.

I



430
440
450
i51
452
453
460
470
480
490
500
510
520
52L
530
531
532
533
550
560
570
580
581
s82
583
590
59s
600
i10
r20
530
640
550
670
680
681
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PRrttr 'ToTAl, PRrNc. PArI> $" ; F,
PRrttT rAB(30) ;'TOTAL rt.m. PArIF$'r;G
cosuB 770
pRrttT "youR IAST PATUEM I{AS ttADE ON 'r i77.iD,
PRINT trtrl)R $";TzZLiE
@sr,B 770
rNptrr "EMER CIIANGES TO ADJUST MIANCE. $"C1
IF C1-0 THEN 500
LEI C-C{{l
eo[o 460
PRrM "YOUR PRESEM MIANCE rS $";C
PRIltT
INPT'T ''EMER PAYMEIIT TO THIS ACCT. $''F1
LET TI-TI*FI
IF F1-0 THEN 583
PRI!|T
IIIPIIT ''EMER TODAYS DATE ''D1
LEf D-Dl
LEr G1-( (B/100)*c) ltZ
LET erc+GlLtt C-C- (f'1-c1)
LEI E-Fl
PRII.m''PRINCIPIJ PAIIF$''; (E-Gl),
PRrM TAB(30) ; "TMEREST PArIF$";G1
PRI}{T
PRIIiIT ''YOI.IR }IEI{ BAI.ANCE IS $''; C
LEI F-F*(E-CI)
PRIl{T
PRIM ''TSTAL PRINCIPLE PAID TO DATE-$'';F
PRIITI ''TOTAL IMEREST PAID TO DATE.$'';G
PRI}l:t
PRIM "ACCOTNM COMPLETE''
INPI}T ''PRESS A}TY NI,'MBER TO GET NEXT ACCOI'M. ''Y
PRrlllt # 1rA, B, C, D, E, F, G
PRINT
PRIM I r****:**k*************ffiiffirffiffiffi**ffi**t**

TOTO 240
cwsE ll2
crrsE # 1
PRIIS
PRII.IT "TRANSACTIONS COMPLETE''
PRINT
PRII.n "YOUR PAI'I'{E}.ITS TOTALED $" ; T I ; " THIS MOMIH . 

I'
PRII.IT
pRrlvr "GooDByE, sEE you NErr I{oMIH.'l
SET S-O
EI{DpRII{I rr------- ------It

780 BEIT'RN

oo
m
U'o
a
z
o
CI
r
(D

a

B
EIo
to

690
700*.lc
r20
730
740
74L
750
75L
752
760
770

***frHls Is I{HERE YOU PIJT THE ACCOU}mS*ffi
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1OOO PRIM ''YOUR FRIEIIDLY TINANCE OO. ''
1O1O PRIM I'3958 TI'FFLUK STREET'I
1020 PRrltr rrcHrcA@, rLL 60683"
1030 eost,B 770
1040 pRr}II "ACCTOu!n NITMBER - 12345A"
1050 @slB 770
1060 RETI'RN
1070ffi*@T{TINT'E TO PIJT IN ACCOT'}ITS IN THE SA},IE FORMAT.

THIS IS A SAI.{PI.E PROGRAM THAT CAN BE USED TO ESTABLISH THE
ORIGII{AL DATA BASE TAPE.

LIST

o

T
E
Bz
a
U'o
u,()
(J

10
20
30
35
40
45
50
55
60

90
100
110
120

65
70
75
80
85

Ftw #2
IN?I,IT ''ACCOTNM IDEMIFICATION NO. ?''A
IF A-O TIIEN 110
PRI}M
II{prrT "ANNI,AL II{TEREST RATE (IHOLE Mn{BERS) ?"B
PRINT
INPI}T ''BAIANCE ?'IC
PRINT
IN?I}T ''DATE AIID PAYMEM (IAST MfI UADE) ?''D,E
PRII{T
INPIJT ''TO[AL PRINCIPLE PAID ?"F
PRIltT
INPIIT ''TOTAL IMEREST PAID TO DATE ?''G
PRIt{T
PRrM #2rArBrCrDrErFrG
coro 20
crosE #2
END

8O8O Relocatable Assembler
+ooo0
+ooo0
+oo00
+oooo
+0000
+0000
+oooo
+0000
+ooo0
+oooo
+oooo
+0000
+oooo
+oooo
+oooo
+oooo
+oooo
+oooo
+oooo
+oooo
+oooo
+oooo
+oooo

(llt19t29l
ITODIFIET' SOI.OS ROUTINE

REUISED BYT
XETUIN SCHEHLEIN

COITITUNICATIONS T XEDIA SERVICES
TOITSON STATE UNMRSITY

TOUSONT IIARYLAND 21201

DATE URITTENI AUBUST 3t 1977

THE PURPOSE OF THIS PROORAIT 16 TO CONFIOURE THE SOL TERIIINAL
COI1FUTER AS A STANDARD VIDEO TERilIXAL TO ACCEPT THE HALF-DUPLEX
CRr LF RE9PONBF FROII COI{IIUNICATIONB AFTER HAVINB SENT A CR
ITITHOUT ERASINO THAF L.AST INPUT LINE. THIS HAPPEXE BECAUSE
THE 9OLOS IIONITOR CLEARS THE LINE FROH ITS PRESENT CHARACTER
POSITION TO THE END OF THAT LINE. DURINB COII'{UNICATIONS
THE I(EYBOARD SENDS OUT A CRI IIHICH I8 FEED BACI( INTO THE SERIAL
INPUT PORT; ANn THEN SENT TO THE VDlr DRIUER TO BE PROCESSE!.
rxEx rxg collpurER BENDs our A cR LF UHIcH ooEs r0 THE vDx DRIUER
CLEARINO THE LA6T TNPUT LINE (EECAUSE THE RESPONEE CR IIAS IN COI-I'IIN
I ) THUS DENYINO THE U6ER THE AEILITY TO CHECX THE ACCURACY OF

HI9 OR }IER LAST INPUT.
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c900
c900
c900
c900
c900
c900
c900
c?oo
c900
c900
c900
c900
c900
c900
c903
e9()A
c909
c?oc
c90c
c90F
c.912
c91 3
c913
c915
c?t I
c9l B
c9 1E
c9?t
c92t
c921
c927
c92A
c92C
c92F
c930
c932

ctr lo c3
32 06 C8
cD to c3
32 07 Cg

CD
CA
a7

FE
CA
DA
cn
c3

FE ON
c2 a6 c?

FE OA

cA 5E C9

TERIIlU I

TOUTU T

TINU 
'

NOCR 3

TERII2U I

CALL
8TA
CALt
8TA

CALL
JZ
llov

CPI
JZ
JC
CALL
J}tP

CALL
CALL
JZ
ANI
JZ
xov
CPI
JNC

CPI
JNZ

LDA
CPI
JZ
r{ov
JIIP

CPI
JZ

LDA
ORA
JNZ
PUSH
,tvI
CALT
IVI
CALL
POP
EOU
CALL
JilP

PECAN
IPORT
PECAN
OPORT

XSTAT
TIXU
ErA

ITODE
coltNl
TOUTU
UD}1OT
TINU

CR
NOCR

NCHAR
oo0H
TERNIU
ArE
TERlr2r.'

LF
TERtI2U

BOUT
6INP
TERHTU
OTFH
TERIT 1U
BrA
01 BH
TERII2U

lEPT2 7t 8080 RELOCATABLE ASSEMBLER, cont.

ORB oc900H

THIS PROORAT }IODIFICATION I'ILL SIIIPLY TEBT THE CHARACTER POEITION
IaHENEVER A CR I8 RECEIUEDT lF LE IRE lN COLUT{N t THE CR lS
IONOREDT lF IE ARE NOT lN COLUITN I lT 18 PROCESSED XORIIALLY.
THE OIILY CODE THAT 18 DIFFERENT FIOIT THE ETANDARD 8OLO8 TERI'I
ROUTI}IE CAN EE FOUND IN LIIIEE 63 TO 70 TO TEET TXE CHARACTER
POSITION.
THE PROPORAIi HE8 EEEN A88EI{ELED EEOININB 

'T 
ADDREES C'OO

80 IT CAN EASILY DE STORED IX 8OL 8Y8TEI{ RA'I.

+++++ TERITIXAL UPDATE ROUTITE +++++

oo
m
vto
a
z
o
oI
r
(o

a

TERI{U IFI}ID IF INPUT PARAXETER I8 PREEET
ISINP IIILL U8E THIE DRIVER (DEFAULT IS 1 )
,NOI FOR TXE OUTPUT DRIVER

I
, 18 THERE A CHAR gAITINO AT THE I(EYBOARD
lNOr THEN LHaT TEOUT THE SERIAL INPUT PORT
tTllE XEYBOARD HAD ONEr PUT IT lN D
I
,I8 IT A COIITTAND ITODE
IYES--OET OUT OF TERiU>>AND BO TO EYSTE}I ITONI
,NON-CUREOR TEY--8EI{D TO TERII PORT
,TO THE VDII IT 18 A CUREOR CONTROL
,t8 THERE A CHAR AT THE INPUT PORT
t
,OUTPUT IT TO THE SERIAL PORT
,I8 A CHAR I'AITI}'O AT THE TNPUT PORT
IHOT AEOUT THE XEYEOARD?
,OET RID OF THAT HIOH ORDER PARITY BIT.
,A NULL IS PROCEESED EY DOIN6 NOTHINB
,IT IS OUTPUT FROH 'E'II8 IT A CONTROL CHAR TO EE IONOREN
,NO IT 18 >18 SEND TO THE VDII
I
I
ICR OR LF ARE SPECIAL CHARACTERS
,IT IASN'T A CRr EYPASB THE COLUIiN TEST
,
,HAS A CR ALREADY PUT US IN COLUITN 1

,THI8 UILL TELL US
tlT 16 COLUIIN lr DON'T PROCEBS lT
ILETS OET IT BACK
,lT ISN'T COLUIIN 1r PROCEEE tT
I
IUAS IT A LINEFEEB
IPROCESS IT
I
IA CTL CHAR---ARE TE IN AN ESC SEOUENCE
, IF YES THEN OUTPUT CONTROL CHAR DIRECTLY TO
IIJE 6IJRE ARE LET THE VD}t DRIVER HANDLE 

.IT

,SAVE THE CHARACTER
,CTL CHAR TO VIII{ VIA ESC EEOUENCE
IPUT IT ON THE SCREEN
,sAY TO PUT OUT TEXT CHAR A6 I8
, ALIIOST READY
IBET IT EACK

'LETs 
PUT OUT THE CHARACTER

IPUT IT ON THE SCREEN
ILETS XEEP DOINE IT

2E CO
21 C?

80
co cl
2t c9
5/t c0
21 C9

eD t9 co
cD tF co
cA oc c9
E6 7F
cA oc c9
17
FE TB
D2 SE C9

tA o8 c8
FE OO
cA oc c9
7A
c3 3E Ce

:935
c?35
c?35
c937
c93A
c93A
c?3D
c93F
c912
c743
c916
c9a6
c?48
c94B
c9ltF
c9aE
c94F
c952
c953
c955
c95e
c95A
c95D
c95E
c93E
c961
c96a
c964
c?64
c?61

oc c8

5E C9

1El
54 CO
o7
5/t co

ESCFL
A
TERIt2U
I
BrESC
UDI{OT
Dt7
vDnor
E
o
vDr{or
TER}.I1U

3A
87
c2
c5
o6
cn
o6
ctl
c1

cD 54 CO
c3 0c c9
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::T1I::SYETEII
N
Al

t
o,

T
5
Bz
aoo
lll()
o

8O8O RELOCATABLE ASSEMBLER cont. lEPT2-72

,THE LINE FEED ABCII CHAR
,THE CARRIABE RETURN AECII CHAR

'THE 
ESCAPE ABCII CHAR

ITHE P.T. IIODE CONTROL CXAR
I
IBYBTETI OUTPUT ENTRY POINT
,8Y8TE}T IXPUT EXTRY POINT

'XEYSOARD 
INPUT ROUTINE

ITHIs ONE PUTE IT OX THE ECREEN
,RE-ENTRY INTO BYSTE}I IIONITOR
I INPUT PARA}TETER ROUTINE

'CURRENT 
INPUT PEEUDO PORT

ICURRENT OUTPUT PEEUDO PORT
,PREBENT VD}I CHARACTER POSITION
,ESCAPE FLAO CONTROL EYTE
I

c96a
c?6.
e9a1
oooA
ooott
o0t8
oo80
c964
co 19
cotF
CO?E
coSa
ctco
c3ro
CBO6
cB07
c808
cBoc
c964
c964

O ERRORS DETECTED

coHNl
IPORT
NCHAR
S IXP
TERITIJ

clco
cB06
CBOB
colF
c900

DO9 F
DO9F FC

DOA4
DOA4 DB FA

AtS-8 to Sol

I
I
I
LF
CR
ESC
IIODE

BOU? I
SINPT
I(BTAT I
VDHOT T

coHNl t
PSCANI
IPORT T

OPORT I
NCHAR T

ESCFL I

EOU
EOU
EOU
EOU

EOU
EOU
EOU
EOU
EOU
EOU
EOU
EOU
EOU
EOU

ENN

oooB
c02E
c946
core
c?21

ooAH
OODH
OIEH
OBOH

ocol9H
ocotFH
oco2EH
oco5aH
oclcoH
oc310H
oce06H
ocB07H
oc80BH
oc80cH

-P;- r-

bg ot SYHEoL TABI.E

CR
T(STAT
NOCR
SOUT
TINU

ESC
LF
OPORT
TER}I1U
TOUTU

oolB
o00A
c807
c90c
c92r

ESCFL
ITODE
PSCAN
TERli2t,
VDilOT

caoc
oo80
c3 10
c95E
c054

Patch
0*
1*
2*
3*
4*
5*
6*
7*
8*

in
to

aj

TTA

2*
3*
4*
5*
6
7S
8
9
0
l*
2*
3*
4*
5*

62
7E
9C

000
000
000
000
000
000
000
000
000
0009
0 010
001r r
001
001
00I
001
001
00r
001
001
002
002
002
002
002
002

ORG
IN
c!,14
ANI
RET

ODOA 4H
KSTA?

This program alters the ALS-8 ram to
a11ow an ALS-8 that has not been updated
to interface with a Sol-20 using Solos.

Change standard input port to So1
keyboard.

ORG ODOgFH
DB KDATA

Alter STAT routine in ALS-8 to match So1
keyboard status port and compliment data
availible f1ag.

DOA
DOA
DOA

F
60r
9

KDR

This output driver saves
and register B before ca
Solos. It also checks th
if an escaPe has been hi

the accumulator
l1in9 SOUT
e keyboard
t. If sor

see
umP



002
002
002
002
0030
003r
00 32
0033
0034
0035
0036
0037
00 38
00 39
0040
00 41
0042
0043
004 4
004 5
0045
0047
0048
004 9
00 50
00 51
0052
0053
0054
005s
00 56
0057
0058
0059
0050
006 1
0062
0063
0054
006 5
0055
005 7
0058
0059
0070

OUTPE

NOCHR

*

KDR
SOUT
KDATA
KSTAT
EORI'IS

PUSH
PUSH
CALL
JZ
IN
ANI
CPI
JZ
CALL
POP
POP
RET

ORG
DW

PSW
B
STAT
NOCHR
KDATA
7FH
ESC
EORI'TS
SOUT
B
PSW

0D09 5H
OUTPS

1 EPr 2 73 ALS-8 To soL pATcH , cont

will be made to EORMS in ALS-8. IF not,
registers A and B will be popped off the
stack after the character has been printed.

oo
mg,
an
a
z
o
I
B

.D

DOAA F5
DOAB C5
DOAC CD
DOAF CA
DOB2 DB
DOB4 E6
DOB6 FE
DOBS CA
DOBB CD
DOBE CI
DOBP Fl
D0c0 c9

A4 DO
BB DO
FC

IB
60 E0
19 C0

D09 6
DO96 AA DO

DODO
DODO AA DO

0018
00 01
c 019
OOF'C

OOPA
E060

I EFF

IFOO 3I FF IE
tF03 cD g6 tF

7F

* Now make SYSIO and OUTB point to this* version of OUTPS as the standard output* dr iver .
*

SYSIO output driver
*

*
ESC

ORG ODODOH
DW OUTPS

second byte of OUT8

lBH ASCII escape
01H data available f1ag
0C019H Solos output entry
0FCH Sol keyboard data port
0FAH keyboard status port
0E050H entry point to ALS-8

EQU
EQU
EQU
EQU
EQU
EQU

t
*
*
*
*
*
*
*
*
*
*
*

One more thing needs to be mentioned.
A non-updated version of the TXT-2
editor does not reset the hardware
scrolling port on a So1. If this is
not done before entering the editor
the first line of the file may be
on a line other than the first line
of the screen. One remedy for this
is to always hit the CLEAR key before
executing the TXT-2 editor.

fntel Paper Tape LoaderforSol
6gao
agga STAK
Ogg0 +
ga00
0aga

t-l

SPe STAX
READ

LST
EOU

LXI
CALL

N(.,



INTEL PAPER TAPE LOADER FOR SOL, cont.
lEPT2-74

T?YIN,ra
READ
CHAR
DrA

CHAR
HrA
CHAB
LeA
CHAR

CHAR
MeA
H
D
LOOP
READ

TTYIN
HEX

ErA
TTYI N
HEX

It
Nt

P
gI
E
Bz
a
u,o
ll,oo

tFo6
I F09
I FOB
T FOE
tFl I
tFle
lFt3
I Fl6
lFtT
I FIA
TFIB

57
c8
CD
67
CD
6F
CD

cD 45 lF
FE 38
c2 06 lF
CD 2A IF

2A IF

2A IF

2A IF

CD 2A
77
23
l5
c2 tE
c3 06

IF

IF
IF

0009
gaga
oo0s
goaa
oao0
gaaa
aaag
ooog
agga
ogoa
agoa
a0ag
aaga
gooa
osga
aoga
aasa
oaao
gaa0
aoao
9000
oaga
oaoa
goag
0ao0
ooos
oogg
gsga
gosg
ggoa
oggg
oas6
aoas
gagg
ggos
g0as
gog0
ggoa
aaaa
ggag
oago
0ggs
ggas

READ

*
LOOP

t
CHAB

t
HEX

rl
TTYIN

CALL
cPr
JNZ
CALL
M0v
RZ
CALL
!r0v
CALL
M0v
CALL

CALL
M0v
tNx
DCR
JNZ
JMP

CALL
CALL
RLC
BAL
RAL
RAL
M0V
CALL
CALL
ADD
RET

sut
CPI
RC
SUI
RET

IN
ANI
JZ
IN
Atl I
RET

tFIE
rF2t
tF22
r F23
lF24
tF2?

I FzA
T FzD
I F3g
I F3l
t F32
I F33
I F34
r F35
r F3g
T F3B
r F3C

cD 45
CD 3D
a?
l7
l7
l7
5F

IF
IF

45 lF
3D TF

CD
CD
83
c9

lF3D D6 30
IF3F FE OA
lF4t D8
tF42 D6 A7
t F44 c9

48
tg

7

6F8H
64
T?YIN
OF9H
7FH

lF45
lF4?
I F49
I F4C
I F4E
t F56

DB F8
E6
CA
DB
E6
c9

40
45 lF
F9
1F

CHAR IFzA HEX IF3D LOOP IFIE READ IFO6



Arnrl'sChoo
1EPT2-75

A lot of you had fun with this
program when we listed it in the first
issue of ACCESS. We're repeating
it now with modifications to run on
Sol, and we think you'll like it even
better this time around.

c,o
mo
U,
a
z
o
g

B

ID

I
B
(o
o
Ngr

0100 AF
0r 0I
010 3
010 6
010 9
010B
010 c
010D
01 0E
010 F
011 2
011 5
01I8
011A
111D
,L20
0r22
012 s
012I
01 2A
012D
013 0
0r32
013 5
013 8
013A
0i 3D
014 0
0t42
014 s
014 8
0l4A
01 4D

FE
86 A2
00 08
20

OI
03
00

000 0
00 01
000 2
0003
0004
0005
0005
0007
0008
0009
0010
001 I
00r2
001 3
00r4
001 s
001 5
0 017
0 018
001 9
0020
0021
0022
0023
0024
002 5
0026
0027
0028
0029
0030
00 31
0032
0033
0034
0035
0035
0037
0038
0039
0040

*
TRAIN

El'lPTY

*
suol
sMo2

XRA
OUT
LXI
!xr
!tvr
INX
DCX
XRA
XRA
JNZ
LXI
LXI
tM
CALL
LXI
!,1VI
CALL
LXI
IIIVI
CALL
LXI
MVI
CALL
LXI
MVI
CALL
LXI
!,1vr
CALL
LXI
MVI
CALL
JII{P

D3
2L
01
35
23
OB
AF
A8
c2
2L
11
06
CD
11
06

01
50
3E
01
50
59

11
06
CD
1I
06
CD
1I
05
CD
11
05
CD
c3

H

B
M

H

B
A
B

A
OFEH

, SHED
,2049
,20H

EMPTY
H,CLOUD
Dr l
B,14 B
st101 I
D, 43
B, L2
SMOl
D, 48
Br 9
sMol
D,52
Br4
sMol
D, 58
Br2
SMOl
Dr 61
B,I
s}lol
D, 62
Br l
sMol
ENGIN

ONCE UPON A TIII{E,
IN A CURIOUS LITTLE

PLACE THERE WAS
..A TINY TRAIN

..AND IT STAYED IN A

..TINY SHED

..THAT WAS ALL EMPTY

..EXCEPT FOR A HUGE

L
L
o

w
Y

c
L

o
U

D

o
F

S

M

o
K

E

. . COUGH

. . COUGH

COMING OUT OP'THE STACK

CD
I1
06
CD

OI
00

01
00

09
FA
01
OE
50
2B
0c
50
30
09
50
34
04
50
3A

01
00

01
01

0150
0151
01s 3
015 4
015 5
415 8

19
36
23
05
c2
c9

01
00

02
50 0r
3D 00

01
00

5F
DAD
MVI
INX
DCR
JNZ
RET

OKESM

2o

D
il,
H
B
SM5I 01



t0N
g
I

E
5
E2
ao

aD
UJoo

CHOO CHOO, cont.
lEPT2 76

OF
, sHED+322H
, l6H WrTH
, sHED+325H
,07H
,SHED+327H ..AND A TINY DOME

,5EH
CABI ..AND A CAB
SHED+32AH WITH WINDOWS
CAB2 ..SO THAT YOU COULD
SHED+32CH SEE INTO WHERE THE
CAB3 ..ENGINEER AND THE
SHED+328H FIREI'TAN SAT.
BOI1 ..IT HAD A BEAUTIFUL
SHED+36IH POLISHED
BOI2 ..BRASS
SHED+363H BOILER
BOI3 . .WITH
SHED+355H THE NUMBER
SHED+357H 'I99'I ON THE
BOI4 ..SIDE OF
SHED+359H THE CAB
BOI5 ..BUT YOU COULDN IT
SHED+36BH SEE EITHER THE
BOIS ..ENGINEER OR THE
SHED+36DH FIREI'{AN
FRAI ..THE LITTLE ENGINE
SHED+3AOH ALSO
FRA2 ..HAD A COWCATCHER
SHED+3A2H AND LOTS OF FUNNY
SHED+3A4H }IHEELS AND THE
SHED+3A6H THINGS THAT CONNECTED
F'RA3 ..AND TWO VERY TINY
SHED+3A8H WHEELS AT THE VERY
FRA4 ..VERY BACK
SHED+3AAH ALTOGETHER IT LOOKED
FRAS ..QUITE LONELY AND YET
SHED+3ACH IT APPEARED VERY
B, -2IH . . FUNNY JUST SITTING
H,SHED+3DEH THERE ON THE
M,19H ..RAILS

..WITH NOTHING AT ALL

. . EVER

..TO DO
WELL!

..LETIS RUN IT JUST FOR
FUN

GET TRAIN OUT OF SHED
}IOVE IT FROM SHED

LIGHT FIRE

A

0I59
015C
0158
0161
016 3
0166
0I6I
0168
015E
017 I
017 4
0t77
017A
OITD
018 0
0I8 3
0r8 6
018 9
018C
018 F
0t92
0I9 s
019 I
0198
019 E
01A1
01A 4
01A 7
OIAA
OlAD
01B 0
01B 3
018 6
01B 9
01BC
OlBF
01c 2
01c 5
01c I
01cB
0IcD
01cE
OICF
01D0
OlDI

2l A8 05
36 15
2L AB 05
35 07
2t AD 05
36 6E
2A 68 02
22 B0 05
2A 6A 02

01

004 I
0042
0043
0044
004 5
0046
0047
0048
0049
00 50
00 s1
0052
00 53
0054
0055
0056
00 57
00 58
00 59
00 50
0061
0062
0063
005 4
006 s
0056
0067
0058
0069
007 0
00 71
007 2
007 3
007 4
007 5
0075
0077
007 8
0079
008 0
00 81
0082
0083
0084
0085
0086
008 7
0088
0089
0090
009 I
0092
0093
009 4
0095

*
ENGIN

RAILS

*
HOSTL

LXI
uvI
LXI
It{VI
LXI
uvr
LHLD
SHLD
LHLD
SHLD
LHLD
SHtD
LHtD
SHLD
LHLD
SHLD
LHLD
SHLD
SHLD
LHLD
SHLD
LHLD
SHLD
LHLD
SHLD
LHLD
SHLD
LHLD
SHLD
SHLD
SHLD
LHLD
SHLD
LHLD
SHLD
LHLD
SHLD
txr
LXI
!tvr
INX
INX
XRA
XRA
JNZ

AT
AL
AND

H
1,1

H

u
H
Irl

INY LOCOMOTIVE
ITTLE SMOKESTACK
A TITTLE BELL

22 82
2A 6C
22 84
ZA 5E
22 E7
2A 70
22 E9
2A 72
22 EB
22 ED
2A 74
22 EF
2A 76
22 FI
2A 78
22 F3
2A 7A
22 26
2A 7C
22 28
22 2A
22 2C
2A 7E
22 2E
2A 80
22 30
2A 82
22 32
01 DF
2L 64
36 19
03
23
AF
A8
c2 cB

05
02
05
02
05
02
05
02
05
05
o2
05
02
05
02
05
02
06
02
06
06
05
02
05
02
05
02
06
FF
06

B
H

A
B
RA

Y

, SHED
,!{

RRH

H
A
H

!,1

H

2L
7E
23
EB

ILS

01D4 2t
O1D7 EB
01D8
OIDB
01DC
OIDD
OIDE
O].DF

00 cc

86 02

LXI
XCHG
LXI
l,tov
INX
XCHG
uov
INX

,

I

77
23

FIRE

..uovE IT

,



018 0
0181

'01E2
OIE 4
018 7
OlEA

7C
EB
FE DO
C2 DB
CD ED
c3 D4

01
c5
CD
CD
c1
OB
AF
A8
c2
c9

40 03

FF 01
0F 02

FO OI

2t 01 cc
OE DO
7E
28
77
23
23
7C
B9

21 00 cc
7E
23
FE 06
c2 12 02
23
7E
FE 11
c2 31 02
11 7E 14

oo
moo
a
z
o
oI

.[
ID

a

B
€to
N

OI
01
01

0095
0097
0098
0099
010 0
0r0t
010 2
010 3
010 4
010 s
010 6
010 7
01 08
0r09
0110
01r1
0112
01I 3
011 4
0115
0I16
0I17
0I18
0I19
012 0
0121
0122
012 3
0t24
012 s
0L26
0L27
0]28
0129
013 0
01 31
0132
0I3 3
013 4
013 5
013 5
0137
013I
01 39
014 0
01 41
0I42
014 3
014 4
014 5
014 6
0I4 7
014 8
014 9
01 50

uov
XCHG
CPI
JNZ
CALL
JMP

lEPT2 77

A,H

ODOH
FIRE
TRAVL
HOSTL

CHOO CHOO, cont.

END OF YARD?
NO, IIAKE I'IORE STEAI'I !
GO TAKE TRIP
NO ROUND TRIPS, JUST DO
AGAIN

UAKE TRIP 13 UILES
CHUFF ONCE
UAKE FORWARD I,IOTION
TURN WHEELS

CLICK ODOMETER

13 I,IILES YET?
NO
DO NEXT TRIP

MOV DOWN THE TRACK

ADD MORE COAL

ENOUGH COAL?
NO, PUT MORE ON!

TURN WHEELS

FIND COWCATCHER
LOOK AGAIN

WHAT QUARTER TURN

NEXT QUARTER TURN

DO 4 AXLES
WHEELS MOVED HERE
LAST WHEEL?
I IVE BEEN WORKIN I...

..ON THE RAILROAD..
(SIDE RODS ttOVED HERE)
..ALL THE LIVE..
..LONG DAY.....

OlED
01F 0
01F1
01F 4
0]F 7
01F I
01F 9
OlFA
OlFB
OlFE

OlFF
0202
0204
020 5
0206
0207
0208
0209
020A

020 F
0212
02I 3
02L4
02L6
02L9
021A
021B
021D
0220

*
*
TRAVL
cHoo

*
STROK

COAL

*
TURN
HISS

FOUND
AXLE

*
AXLl
AXL2

*
NXTl

LXI
PUSH
CALL
CALL
POP
DCX
XRA
XRA
JNZ
RET

LXI
MVI
HOV
DCX
uov
INX
INX
MOV
Cl.lP
JNZ
RET

A

H

c
A
H
!,1

H
H

A
c

B, 64* 13
B
STROK
TURN
B
B
A
B
cHoo

, occ 0lH
,0D0H
,M

H,occ00H
A, !1

H
6

H

Arlil
1lH
NXTl
D,147EH

Br7
11, D
B
WORK
H
H,E
H

B
AXL2

I4H QUARTER TURN
NXT2
D,132DH

0208 c2 04 02
020E c 9

LcoA

HISS

LXI
MOV
INX
CPI
JNZ
INX
MOV
CPI
JNZ
LXI

0223
0225
0226
0227
022A
0228
022C
022D
022E

tM
l.tOV
DCR
JZ
INX
uov
INX
DCR
JNZ

06 07
72
05
cA 52 02
23
73
23
05
c2 25 02

0231 FE
0233 C2
0236 11

14
3C 02

13

CPI
JNZ
LXI2D

H,
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CHOO CHOO. cont.

€N

gt

2
Eo
Bz
a
u,o
u,oo

0239 C

023C F
023E C
024I I
0244 C
0247 F
0249 C
024C I
024F C

0r 51
0I 52
0I 53
0r 5{
015 5
0I 56
01 57
0I 58
01 59
0I60
01 6l
016 2
016 3
0164
016 5
015 6
01 57
015I
01 59
017 0
017 I
0L7 2
017 3
017 4
017 5
017 5

NXT2

NXT3

*
I{ORK
OIL

J}IP
CPI
JNZ
LXI
JUP
CPI
JNZ
LXI
JHP

02
1l
02

323
E13
247
l5F
323
Et2
21A
L2D
323

02 AXLl
I3H QUARTER TURN
NXT3
D, l25FH
AXLl
12H QUARTER TURN
AXLE
D,1I2DH
AXLI

o2
l2
02

0252 0t
0255 0B
0256 DB
0258 E6
O25A DB
025C CA
O25F AP
0260 A8
0261 C2
0254 C9

84 14

65 02

55 02

FA
01
FC

LXI
DCX
IN
ANI
IN
JZ
XRA
XRA
JNZ
RET

Br 5300
B
OFAH
RDA
OFCH

QUIT
A
B
OIL

DID THE CONDUCTOR
..FLAG US DOWN
CLEAR INPUT PORT

QUITTIN I TI!,IE
NO, THEN HIGHBALL

NO SQUEEKS, PLEASE!

0255 C3 04 C0

0001
cc 00
005F

0268
026A
026C
026E.
027 0
027 2
027 4

027 5
027 8
027 A
027 C
027E.
028 0
0282
0284
0286

10
5D
20
OA
19
OA
5B
39
20
20
2D
20
2D
20
19

018

A

01
10
7E
28
OA
OA
OA

39
5D
06
11
t1
5F
6F
19
00
03r

017
017
0r7
018
018
018

018
018
018
018
018
018
019
019
019
019
019
0I9

*
*
*
QUIT
*
RDA
RRY
SMOKE
CAB 1
CAB 2
CAB 3
BOI 1
BOI 2
BOI 3
BOI 4
BOI 5
BOI 5
FRAl
F'RA2
FRA3
FRA4
FRA 5
TIES
SHED
CLOUD

7
I
9
0
I
2
3
4
5

6
7
I
9
0
I
2
3
4
5

PUT A JUMP TO WHERE EVER YOU NEED TO
TO RETURN IN THE NEXT STATION.

JMP OCOO4H YOUR RETURN TICKET HERE

OlH PUT YOUR DAV FLAG HERE
OCC 00H VDI'I RAI,i
5FH SMOKE CHARACTOR
lOOlH CAB DESCRIPTION
5D10H rr rr

207EH rr rr

OA28H BOILER DESCRIPTION
I90AH rr rl

0A0AH rr rr.

58 OAH , rr

3939H rr rr

205DH rt 
'!r

2OO5H FRAME DESCRIPTION
2DI IH . rr

2 011H rr I'

2D6 FH rr rr

206FH , rr

}919H TIES DESCRIPTION
. THIS IS SHED AREA
$+0I73H BEGTNNTNG OF CLOUD

EQU
EQU
EQU
DW

DW

Dt{
Dl{
DW

DW

DW

Dd
ud
DI^l

D[d
U^l
U^]
Dtd

Dd
NOP
EQU

1.

t,

-+.1

..r



0001
0002
000 3
000 4
000 5
000 5
0007
0008
0009
001 0
00I1
001 2
0013
001 4
001 5
0015
001 7
001 8
001 9
0020
00 21
0022
0023
0024
002 5
0026
0027
0028
0029
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SHOOTING STARS A BRAIN TEASER GA!{E
AN INTERACTIVE GAME FOR 8O8O CO!,IPUTER
THIS VERSION IIIIPLEHENTED FOR Sol
DEVELOPED AND DEBUGGED WITH ALS-8
PROGRAI'I DEVELOPI'IENT SYSTEIT{

PROGRAM ORIGINALLY SUBMITTED TO THE
HEWLETT-PACKARD SOFTWARE LIBRARY IN BASIC
SUBSEQUENTLY PUBLISHED BY PEOPLEIS COI,IPUTER
COIIPANY IN SEPT 74 AS ''TEASER''
WRITTEN IN 8OO8 CODE BY WILLARD I. NICO
IN BYTE II{AY 76 AS "SHOOTING STARS"
ADAPTED TO 8O8O CODE FOR USE WITH VDI'{-I
BY JERRY BACON
S.I. L. PROGRA}.IMING LABORATORY
BRASILIA, D.F. BRASIL

DATE: 14 JAN 77

ORG O

SHSDR LXI H,HEADR POINT TO HEADER UESSAGE
CALL SCRN DISPLAY IT
CALL KBD
CPI INI CHECK IF RULES WANTED
JZ START IF NOT, START GAUE
LXI H,PAGEI OTHERWISE POINT TO IST PAGE

*
*
*
t
*
*
*
*
*
*
*
*
*
*
*
*
*
*
t
*
*
*

o
C)
mog,
a
z
e
g
I
(o{
a

Et
,\,
(D

't:
a

: :-{

.

,

a

i
:



I
I
B
t-

C,

E
5
B

=ao
at,
llJI

0030
00 31
0032
0033
0034
0035
0035
00 37
0038
00 39
0040
0041
0042
0043
00{{
0045
0046
00{7
0048
0049
0050
005r
0052
0053
0054
00 55
0055
0057
0058
0059
0050
00 61
0062
0063
0054
0065
005 6

cont.
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CALL SCRN
CALL KBD
LXr HTPAGEz POrNT TO zND PAGE
CALL SCRN
CALL KBD

START LXr D,\,DUI
CALL CLER CLEAR THE SCREEN
LXI B, OOOlH INITIALIZE UNIVERSE
ITIOV D,B CLEAR SHOT COUNTER

CNTST INR D INCRE}.TENT SHOT COUNTER
DISP LXI H,STR1 DISPLAY UNIVERSE

CALL TYPE
LXI H,STR2
CALL TYPE
LXI H,STR3
CAtL TYPE
LXI H,STR4
CALt TYPE
LXI H,STR6
CALL TYPE
LXI H,STR7
CALL TYPE
LXI H,STR8
CALt TYPE
LXI H,STR9
CALL TYPE
XRA A
!{ov A, c
RRC
LXr H,STRs
CALL TYPEl

WNTST I,IOV A
CPI OFFH
JNZ LSTST
I.{OV A, C

ORA A
JNZ GTSTR

,B GET UNIVERSE PATTERN
CHECK FOR FRINGE STARS
IF'NOT ALL PRESENT, CHECK FOR LOSS

GET CENTER STAR
CONTINUE IF PRESENT
IF NOT, GAME I.S WON. POINT TO WIN I,IESS0057 LXr H,MESS4

OO68 CALL SCRNB
0069
0070
007I
007 2
007 3
0074
0075
007 6 ltov
007 7 ttov
0078 DCR
0079 llvr
0080 t'tRDEc

, r9r+1
INR E

*
*
*
*
*
*
llvr E

B
c
D
A

, ,0, INITIALTZE BTNARY TO DECIIIAL CONV.
,E
,E

GET RID OF LAST SHOT
SET OVERFLOW CHECK

INCRET'IENT 1 I S
CHECK FOR OVERFLOW
CONTINUE IF NOT
oTHERWTSE, RESET lrS
INCREIIENT IO I S

00 81
0082
0083
0084

Ct*{P E
JNZ TALLY
MVr Er'0'
INR C
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CMP C
JNZ TALLY
MVr Cr'0'
INR B INCREI'IENT IOO'S

TALLY DCR D DECREMENT SHOT COUNTER
JNZ MRDEC
!,tvl A, t 0'
CMP B CHECK FOR LEADING O

JNZ THREE IF NOr, DISPLAY 3 DIGITS
CMP C

JNZ TWO
JI{P ONE

THREE II{OV M,B DISPLAY SCORE
INX H

TWO tjtov !,1, C

INX H

oNE !{OV Ir{, E
INX H

XCHG
LXI H,I,IESSS POINT TO REST OF WIN MESS.
CALL SCRN2

PRNT1 CALL KBD
CPI IY' CHECK FOR RESTART
JZ START IF YES, START AGAIN
RET . IF NOT RETURN TO ALS-8

LSTST ORA A CHECK FOR NO FRINGE STARS
JNZ GTSTR IF ANY ARE PRESENT CONTINUE GAME
MOV A,C
oRA A IF NOT, CHECK FOR CENTER STAR
JNZ GTSTR IF PRESENT CONTINUE
LXI H,trtESS3 OTHERWISE POINT TO LOST MESS.
CALL SCRNB
JI'IP PRNT1

GTSTR LXI H,MESST ASK FOR SHOT
CALL SCRNB

NXTST CALL KBD
INX H

MOV H,A ECHO SHOT
CALL DELAY
MVI E, 9 SET l'lASK COUNTER
LXI H,tqASK POINT TO ITIASKS

NXGRP CII,IP M CHECK FOR SHOT
JZ FOUND 1

DCR E
JZ INVAL INVALID SHOT IF NOT FOUND
INX H POINT TO NEXT ENTRY
INX H

INX H

INX H

JII{P NXGRP
FOUND INX H

MOV A,M
ORA A CHECK STAR POSITION
JNZ UNIV2 JT.IP IF PRINGE STAR
!4OV A, C

GAI-AXY, cont

0085
0085
0087
0088
0089
0090
009I
0092
0093
0094
0095
009 6
0097
0098
0099
010 0
0101
010 2
010 3
010 4
010 5
010 6
010 7
010I
010 9
01I0
011 t
0112
011 3

oo
mo
U,
a
z
o
o
3
F

(o

a

Eo
o
g)

)114
011 5
0116
0117
0118
011 9
012 0
0121
0t22
012 3
0124
0I2 s
012 6
0t27
0I2I
0t29
0130
0131
0132
013 3
0134
013 5
0136
0137
0138
113 9



CPI
JNZ
Jl'lP

*
*
t
*
*
N

0r40
014 r
0t42
0I4 3
0r44
0r45
014 6
014 7
014 8
0I49
01 50
0t 51
0152
0153

Nl,
g
I
a

g)

E
E
Bz
aoo
u,too

GALAXY, cont. IEPT2-82

I
BDFEL
NXBYT

uNrv2 uov A,B
ANA ItI ISOLATE STAR SHOT
JZ BDFEL IF NOT PRESENT, BAD SHOT

XBYT INX H
l,tov A, B

015 4
01 55
015 6
0r 57
01 58
01 59
015 0
0161
0162
016 3
016 4
016 s
016 6
016 7
015 8
016 9
017 0
0r7I
017 2
017 3
017 4
017 5
017 5
0r77
017 8
017 9
018 0
0181
018 2
018 3
018 4
0r85
018 6
018 7
018 8
01 89
019 0
0191
0I9 2
019 3
019 4

XRA I{ ALTER GALAXY
IITOV B,A SAVE NEW PATTERN
INX H
Ir{OV A, C
XRA II{ CHANGE CENTER STAR, IF NECESSARY
t{ov c rA
JI,IP CNTST COUNT SHOT AND DISPLAY NEW UNIVERSE

INVAL CPI ESC CHECK IF INVALID SHOT WAS AN ESCAPE
JNZ NTVAL
LXI H,tr{ESS5 IF SO POINT TO SURRENDER MESSAGE
CALL SCRNB
JllP PRNTI

NTVAL LXr H,UESS2 POINT TO INVALID STAR UESSAGE
CALL SCRNB
J!,TP NXTST GO TO NEXT SHOT

scRN MOV A,D
sTA TEr.,rP SAVE D (SHOT COUNTER)
LXI D,VDMI SET SCREEN ADDRESS

SCRN1 CALL CLER CLEAR & INITIALTZE SCREEN
scRN2 IqOV A,tl
CPI E!,1 CHECK FOR END OF T,TESSAGE
JZ END
STAX D DISPLAY CHARACTER
INX H

INX D
J!,TP SCRN2

END LDA TEMP GET SAVED SHOT COUNTER
XCHG
I.IOV D,A PUT IT BACK IN D
RET

SCRNB ITIOV A, D
STA TE}IP
LXI D,SCRBT SET LOWER DISPLAY ADDRESS
JI.IP SCRNI

CLER PUSH D SAVE STARTING ADDRESS
XRA A
OUT VDM INITIALIZE VDI,I-1

CLERI ltVI Ar', I GET A SPACE
STAX D

INX D
II{OV A, D

CPI BOTT CHECK FOR END OF SCREEN

CHECK FOR CENTER STAR
IF NOT PRESENT, BAD SHOT
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JNZ CLERI
POP D RESTORE STARTING ADDRESS
RET

TYPEXRAA CLEARA&CARRY
IIIOV A,B GET UNIVERSE
RRC
IrIOV B rA

TYPE1 JC STAR
ltvl !1, '0, DISPLAY HOLE
RET

STAR MVI M, '* | DISPLAY STAR
RET

KBD CALL DAV KEYBOARD INPUT ROUTINE
JZ KBD
IN DATA
ANI I27
RET

DAV IN STAT
CI.TA . CAN BE CHANGED TO A NOP
ANI DAV}I
RET

BDFEL LXI H,I'lESSl POINT TO ERROR !,IESSAGE
CALL SCRNB
J!,TP NXTST

DELAY PUSH D 2 SECOND DELAY ROUTINE
PUSH PSWuvr D,2

DLYI tM Er100
DLY? XRA A
DLY3 DCR A

JNZ DLY3
DCR E
JNZ
DCR
JNZ
POP
POP
RET
Ef,lP

DLY2
D
DLYl
PSW
D

DSl

GALAXY, cont.

019 5
019 6
019 7
0I9 8
0I9 9
0200
020 1
0202
0203
0204
0205
0206
0207
0208
020 9
02I 0
021 I
02L2
021 3
02L4
021 5
ozt5
02t7
021 8
02I9
0220
0221
0222
0223
't224
J225
4225
0227
0228
0229
0230
02 31
0232
0233
0234
0235
0236
0237
0238
0239
0240
024L
0242
0243
0244
0245
0246
0247
0248

oo
moo
o
zI
o
3
B

(o

a

B
ID
o
qJ
6)

T
*
*
t
*
*
*
*
MESS} ASC "HEy! yOU CAN ONLY SHOOT STARS, NOT BLACK HOLES.',
ASC '' TRY AGAIN. "
DB EIt{

HESS2 ASC "THAT WASN IT A VALID STAR NUMBER. TRY AGAIN. "
DB EM

IIIESS3 ASC "YOU LOST THE GAME! WANT TO SHOOT SOME MORE',
ASC .,STARS?"

DB EM

UESS4 ASC UYOU WIN!I GOOD SHOOTING! YOU FIRED IIq249
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g
t
a

gt

T
E
Bz
aoo

UJ
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GALAXY, cont. lEPT2 84

DB El'l
I{ESSS ASC " SHOTS. BEST POSSIBLE SCORE IS 1I SHOTS. "
ASC "WANT TO SHOOT AGAIN, DEADEYE?"
DB E}I

UESS6 ASC "YOU GIVE UP TOO EASILYI WANT TO SHOOT SOME ITIORE''
ASC || STARS?"
DB EI{

MESST ASC "YOUR SHOT?''
DB E!,7

HEADRASC .r * * * * * * * * * SH OOT I N G STA R,'
ASC II

ASC II

ASC II

ASC II

ASC II

ASC ,
ASC ,
DB EI4

PAGEI ASC "THERE ARE STARS: * AND THERE ARE HOLES: 0 fN"

02 50
02s1
0252
0253
0254
025s
0256
0257
0258
0259
0260
026L
0262
0253
0264
0265
0266
0267
0258
0269
02? 0
027 L
027 2
027 3
027 4
027 5
027 6
0277
027 I
027 9
0280
028r
0282
0283
0284
0285
0286
0287
0288
0289
0290
0291
0292
029 3
o29 4
029 5
0296
0297
0298
0299
0300
03 01
0302
0303
0304

s********ll

A

ll

r

ll

ll

tl

r

It

tt

lt

BRAIN TEASER GAI-IE!
aaaaaaaaaa

..ll

DO YOU WANT THE RULES? (TYPE N FOR NO)

.. THE UNIVERSE. "
"YOU SHOOT A STAR, (NOT A BLACK HOLE) By TypING
" ITS NUI'IBER. "

I lll

ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC
ASC

L23
***
000
456*0*
000
789
***
000

lt

I

t!

ASC ',YOU WIN IF YOU GET THE PATTERN IN THE I,IIDDLE. "
ASC "YOU LOSE IF YOU GET THE PATTERN ON THE RTGHT. "
DB EIT,I

PAGE2 ASC "EACH STAR IS IN A GALAXY. WHEN YOU SHOOT A STAR"
ASC '' EVERYTHING IN ITS GALAXY CHANGES. ALL STARS BECO''
ASC "!,IE BLACK HOLES AND ALL BLACK HOLES BECOME STARS.''
ASC " . .GALAXIESI rr

ASC ". . .!. . ,
ASC" I * 0 * 2 * 0 * 3 * 0 0 "
ASC "0 * 0 '!,

ASC" * * 0 O O O O * * 4 O O "
ASC rr* 5 * rr

ASC" 0 0 0 0 0 0 0 0 0 * 0 0 "
ASC "0 * 0 '|,

ASC t' . . . . . . . . "
ASC rr . rr

ASC.'o 0 * 0 0 0 0 0 0 rr

ItASC "0 0 0
ASC,'O 0 6 * * 0 0 0 0 [
ASC "0 * * ,
ASC"o 0 * 7 * 0 * 8 * 

',]

ASC "0 * 9 rr

ASC ' READY TO PLAY. "
ASC "TYPE ANY KEY TO START. GOOD LUCK!'' t



0305
0306
0307
0308
0309
031 0
03I T

0312
0313
03r4
031 5
0315
031 7
03r8
0319
0320
03 21
0322
032 3
0324
0325
0326
0327
0328
0329
03 30
03 31
0332
0333
0334
0335
0336
0337
0338
0339
0340
0341
0342
0343
0344
034 5
0345
0347

*
*
*
*
t
*

DB EM

I.IASK DW 0131 UASKS FOR CHANGING UNIVERSE
ud 010BH
Drd 0232H
Dld 0007H
Dtd 0433H
D{d 01I5H
Dyr 0834H
Dt{ 00 29H
Dt{ 0035H
DW O]5AH
DW 1035H
Dr{ 0094H
Drd 2037H
Drd 0168H
DW 4038H
Dr{ 0080H
Drd 8039H
DW OIDOH

VDM1 EQU OCCOOH
scRBT EQU oCF00H
vDM EQU oFEH CHANGE TO 0C8H FOR USE WITH VD!4-1
STRI EQU OCDIBH STAR LOCATIONS
STR2 EQU OCD2OH
sTR3 EQU 0CD25H
sTR4 EQU oCD9BH
STR5 EQU OCDAOH
STR6 EQU OCDAsH
STRT EQU OCEIBH
srRS EQU 0CE20H
STR9 EQU OCE25H
STAT EQU OF'AH XEYBOARD STATUS PORT
DATA EQU OFCH KEYBOARD DATA PORT
DAVI'I EQU OIH DATA AVAILABLE I{ASK
BOTT EQU ODOH
EM EQU 01H
ESC EQU IBH

1EPT2-85
GALAXY, cont.
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A Lctter
FromThe

[Outgoing] Editor
"Alas poor Yorick, lor I knew him
wel/." Willie the Shake

For those of you who don't al-
ready know this is to inform you of
my departure from PTC and my
abdication of the editorship of
ACCESS.The reason for this change
is fairly simple: I'm going to work for
myself as an independent consultant
(free-lance technician in plebian ter-
minology). Sorry I can't provide any
scandalous gossipabout my reasons
for leaving. But, il you really must
ask, well, let me tell you. ..

Obviously I couldn't have got-
ten to the position of being my own
boss if it hadn t been for the train-
ing, experience and contacts (not to
mention confidence) I gained at PTC.

Leaving definitely creates an
empty spot in my life, having grown
with the company (2 years). I feel
like a teenager leaving home for the
first time (sob, sob!).

But enough being maudlin
and on to the corn. I think old Ralph
should be able to take the helm and
steer the shipof-state through the
uncharted waters of the future, in a
manner and style befitting one of
this stature.

My God! Somebody shuf this
tool up. He sounds like journalistic
Muzak!!

Why should I shut up, dam-
mitt. I'm the Editor. I can say
anything.

Not any more you can't. You're
iust the Outgoing Editor. You don't
count any more!

JEPT2 88
Well, as you can see, there

are good reasons for me being
locked up in this place. And, what
the hell, the food's OK.

I guess its time togo, so I'll
close this chapter of history with a
sentimental goodbye to y'all. And
expecially to Les Solomon who
could be a guru. But whoever heard
of a Jewish guru?

Love and kisses to all,

Aram Attarian ll
(415) s34-6628
1924- 1Oth Ave.
Oakland, CA 94606
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tended Cassette BASIC, now
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page 6
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A Letter komThe [N"*J Editor
Thafsme, Ralph Palsson. Re-

member me from One.toOne0p,m
munication? l'm changing hats
Decause Aram Attarian ll, former
ACCESS editor, lead Wbrranty Re
,air Applications Engineer, cus-
,omer inteilacer, and all-round gd
guy, has succumbed to the siren
song of "making it" freelance. He's
setting up an independen s)rste/ns
consultant and repir technician,
and we're going fo miss his red
suspenders around here. He de-
voted a lot of creative energy and
talent to nnking ACCESS what it is
today, so l'll do my best to keep up
thegdwork. ForAramb last uords
of wisdom fo us, see his outgoing
editorialon p. 2,

Now that I have this column to
sound off in, we'll probably discon-
tinue OnetoOne bmmunication
as separate teature. The original
ida bhind ACCESS was to nake
it a iehiclefor onetaone communi-
etion in lts entirety, and that's be
g i n n i ng to happn, as you'll see f rom
the nnny excellent reader contribu-
tions in this issue. ru b bying it
pretty ltevy on you readerc to keep
up the good work-send us your.
prqram listings, letters, hardware
modificalions, applications, any-
hing yw think is varthwhile and

r would like to share.

The main change I initially
hope to npke in ACCESS is getting
it on a somewhat more regular pua
liation schedule, aiming at every
6 (*2) weeks. And I promise that
everyone who had paid 54.0O for a
yar's subcription will actually r*
ceive 8 6sues, regardless of how
nany leaves get torn ofl the elen-
dar. As for the new format-well,
you people seem to be as enthusias-
tic about it as we are, and we'll keep
adding whatever improvements we
think of . Again, your suggestions are
va I ua bl e, I i ke the punched-hol e idea
severa I readerc have mentioned.

I like to think of ACCESS as
one proof ol the pride Processor
Technolqy takes in providing cus-
tomer suppoft. So far, we have a
pretty good track record, but we aim
to npke it even better. lllb have a
very user-oriented Custorner Ser'
vice Dept., pl us the more techn ica I I y'
irclined appliutions and prduct
support engineerc regularly avail'
able to help you with debugging and
troubleshooting your kits. They're
also gid with advice on how to
lnteilace a Sol or 3P+S to a periph-
eral device. And we even have a
ca/E,totfier serul'cc soltware consul-
tant available lor phone discussions.
But tlereS one thing none of these
Fople @n do, and that's tPlp you

with support lor XYZ compny's
floppy disk or ABC's l6K bard. No
natter how expert they are, our
engineerc canl know the prcorlrl
design quirks of a prduct they nny
never have seen, and really your
guess is as gd ds theirs nEny
times. We'll do as much "hand-hold-
ing" as we oen by phone or letter,
tl,tt please understand the distinc-
tion between help with inbrtacing
and help with someone e/seb
prduct.

Our Customer Seruice t*h-
nicians are currently available daily
from 1:30to 4:0O p.m. PST for phone
ansultation. The number again is
t4l5) 829-2600. llye'll increase the
hourc as s@n as we can add more
trained perconnel who can give you
straight answers you deserue.

l'll end with my usual plug for
Processor Technology dealers.
Dese guys can provide you with a
walth of information and assistance
withwt running up your phone bill.
Our intentions are good, and we
Mck them up with action as much
as possrble, but it's a fact of life that
we're way out here in Pleasanton,
CA. And if you're in Manhattan,
Blumington, or even Lompu, you
will probably get more personal
service lrom the dealer who's
helped you plan your system in the
first place than you can get from a
voiceonthe phone.The idea is to
give you the best support pos
sible, wherever it comes trom.

)tVell, hope yw enjoy AC-
CESS * 5, and in the words of AA ll,
y'all have a gad time, y'hah?!

fulph l. Palsson

Dear Editor:

HISTOGRAMS IN BASIC
(Or how to display multiple cursors)

Attempting to use Basic 5 for
plotting the results of stock analysis
I wanted to plot a graph of the de-
rived results An approach has been
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! I develooed,usinq the TABfunction totr 
start a plot, and-a calculated value
of a variable to end the plot. I also
wanted to use reverse video to high-
light data or to plot a bar made up
of (aO hex) "cursorsl' lnitially this
was difficult, since many 7F masks
were used in the VDM driver within
CUTER to maintain a clean display.
Therefore the VDM driver cannot be
entered with a CALL to its entry ad-
dress, since bit 7 is cleanly stripped
off.The solution to this problem lies
in addressing that portion of the
VDM driver starting at location
C@BB after having put the AO into
register B. That can be done as an
immediate move in machine code
necessitating a call from Basic to
your machine code which in turn
calls the driver. or by using the ARG
command in basic before the call
to the driver.This latter approach has
an advantage in that the value of
the ARG can also be calculated thus
giving you control over the charac-
ter chosen forthe plot. (lncidentally,
the 7F, delete character makes a
nice chart due to the spacing be.
tween bars.) These ARG and CALL
functions are used within a FOR-
Next loop which is set up as de'
scribed in the beginning of this
description. That looping puts out
the desired number of repeated
characters and leaves VDM screen
management control within the
Basic/Cuter/VDM driver software
management system.

ln closing, let me send my
praise and thanks for your product
quality and utility. The PTCO addi-
tions have really enhanced my
IMSAI.

Donald F. Petrie
831 Ponderosa Dr.
So. Daytona, F\a.32019

bpld also etrclced a arbon of a
letter he wrote in response to Ebve
Wr&l's query in the last ACCESS:

January 10, 1978
Dear Dave:

Don't despair! lnverse video
is attainable. I noticed your letter
and Mr. Attarian's response in issue
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number four of Processor Technol-
ogy ACCESS

I too was interested in the use
of inverse video with my IMSAI/
VDM/CUTER configuration and was
frustrated when using the SOUT
entry point of the VDM driver. When
I use an ANI 7F in the code, a clean-
up, stripping otf of the parity bit (in
our case the VDM inverse video bitJ
is performed.

There is a simple solution to
the problem, however, if you will
use a machine language subroutine
(callable from Basic, if desired)
which calls the VDM driver after the
housekeeping stripping referred to
above. This driver routine, identif ied
as "@HAR|' is at CUTER location
@BBH and in SOLOS at location
C098H. Calling the driver at
OCHAR with bit 7 high will result in
the desired inverse video display.

You have a number of options
in approaching this problem. ln
machine code, put the character
into Register B, with bit 7 high and
thencallOCHAR.ln BASIC 5, estab
lish the character as the value of an
ARG function and use the Basic
ARG/CALL routines to.call OCHAR.
And if you want keyboard on-off tog-
gling control of this feature, a simple
custom output driver invoked by
the SOLOS/CUTER pseudo'port 3
routine can be written to sense your
command choice; then either add or
strifoff bit 7 as appropriate and put
the character in register B before
calling OCHAR and returning to
your system.

I hope one of these sugges-
tions will be of use to you if you
haven't already found a solution to
your desire for inverse video display.

D. F. Petrie r.

cc:Mr. Aram Attarian
Editor, Processor
Technology Access

Dea,r.htald,
Yes, Virginia, lnvetse Video is

attaimble in sol BASIG/5, thanks to
your information. Reader Tom
Digate has also sent us a contribu-
tion on this subiect, a oassette writ-
ten in BASIC/S demonstrating the
uses of SOLO5 VDM driver es,oape

seguence. A printout of his program
apparc in the ACCESS to Software:
section of this issue. Many thanks
to you, too.,Tom.

Aram is passionately hard-
ware oriented end doesnl always
ralize that anythingb possrb/e with
sottware!

Ratph

Dear Editor:
Enclosed you will f ind a check

for $4.0O for my 1-year subscription
to ACCESS. I was at my local com-
puter store, (ltty Bitty Machine
Company, Lombard, ILL), and they
gave me a copy of ACCESS to look
at. I thoroughly enjoyed reading the
articles in the November issue. Con-
gratulations on yourf ine publication.
I have a question that you or maybe
your readers could help me on I

have a IMSAI 8080 Micro Computer
with the following boards: a 16K
Processor Tech. Memory, VDM
board by PTC, and my problem,
1 Tarbell Cassette interface board.
I am going to purchase your (Sot)
Basic Computer and I would like to
know if there is a program to convert
the CUTS format to Tarbell format
for my cassette interlace. I would
like my IMSAI to run Sol software.
lf anyone can help, please do.

Thank you.

Robert Bennett
2046 Louis Street
Melrose Park, ILL 60164

Dear Bob,
Thanks lor your letter; an

ACCESS subscription has been en-
tered for you and hoWfully you're
now reading this in your first copy.

Note that Sol BASIC/S is an
interpreter, not a compiler. lf you're
leeling any contusion about it, l'm
sure your dealer can help.

Abttt the CUTSlTarbell mat-
ter. PTC doesnl support the Tarbell
cassefre intetiace with hardware or
software, because we feel that
CUTS is a suprior system for sev-
eral reasons. Ihe CUTS (Computer
Users Tape Systems) recording
method was derived trom and is



lco,mpatible with the Byte (l$nsais
lCrtil stadard recording methd, a
lsystem that PTC hetped devetop at

\e 1975l(ansas City nteting. We
iieve strongly in promoting soft-

*are stadardization and have put
a lot of effort into the cause. CUIS
was especially desigrcd to prmit
widespread dissemination aN ex-
change of low cosfsofrware.To that
end, CUTS taps are less expensive
and easier to prduce than Tarbell;
PTC has shipped over 30,000 of
them to hte with less I% lailure
rate-not bad, if we do say so our-
selyesl And although CUTS is
slightly slower than Tarbell, lt re-
quires less adiustment to work with
a greater variety of taps eN cas-
sette rearders-again facilitating
sta N a rd i zation a N exch a nge.

So while we ca,nl be ta e*
couraging about your conversion
proiect, we hope you will continue
your interest in CUTS and Sol soft-
ware. lile think yw'll end up very
happy with it.

Ralph

,.rentlemen,
I am enclosing a listing of a

game written in BASIC called Ham-
murabi. I found it in one of the
hobbyist magazines, Personal Corn-
puting, I think. I modified it to run in
Basic 5 and I and my two boys have
enjoyed playing it. I thought per-
haps other Sol owners might also
enjoy it. lt will run in 8K and I run
it on the CRT. I have enclosed a
printout of a typical "year" of the
game ending with a deliberate eror
which ends the game with a loss of
kingdom. The entire successful
game would have been too lon! a
printout and I think the short exanF
ple will give anyone looking at it
the idea of how it's played.

I enjoyed the first issue of
the new format of Access. Keep up
the good work.

I visited your booth at the
New York Coliseum and was very
taken with the Sol set up to record
a mailing .list on tape which was

-\en to public entry. lf a copy of
,S prolroffi is available, I would
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very much like to obtain one.

Best wishes for your continu-'
ing success.

John Dowd
Lynn's Hair Fashions
New Road, Central Ave
Linwood, N.J.08221

Der,r John,
Thanks tor your comments

and contributions. The nniling list
prqram you ew in New York was
iust a demo vercion and not avail-
available in its present form. How-
ave,; cwr sottware development is
rlow shifting to an emphasis on
applications, and you'll find many
exciting prograrrs forthcoming in
the nar future.

To our r@dets,
Elesrdes the Hammurabi prt

gram, John a/so senf us two otherc,
PAROL and COMM. All three ap
pear in the ACCESS to Software
section-try them out!

Ralph

RE: Sol20

Gentlemen:
I purchased my Sol20 mid

December 1977. After several hours
of building (72) tne Sol, to explicit
and welldef ined hardware assembly
instructions, I had a letter perfect
"turn onl' My compliments to all
connected with this portion of the
manual and hardware parts statf.

I have encountered one prob
lem which I have since corrected.
This was a very heaqy smearing and
unstable effect on my video moni-
tor. Distortion severe enough to
force shut down manually and of
course interrupting work in process.
lcould still "SAVE" etc. But it was
very diffrcult to read monitor and
inputs, when instability occurred.
Being more familiar with R.F., video
and communications equipment
than logic, I found a quick and nor-
mal solution to the problem, one
which is a standard practice in the
R.F. field.

Solution:
The clock generator at

"14.31818 MHz" is fairly open to
external field excitation, by nearby
C.B. ang other transmitter frequen-
cies. This unprotected portion of
your circuit tends to wander if ex-
cited by an external signal and does
not settle down. The reason is the
)CfAL can itself, floating above
ground. A short jumper between the
can and ground corrected the prob-
lem immediately.

I hope this assists other Sol
users.

Now the bad news. I realize
most people purchasing Sol's are
probably more software oriented
than I am. Therefore, your com-
pany did a painstaking task on the
hardware. But your software write
up for a beginner (28 years conr-'
munications) in computer talk and
functions is very poor.

I know it is difficult and a lot
of self study must be done, which I

am now doing, butl
Might I suggest you acquire

some unsuspecting person with no
software knowledge, sit him/her in
front of the machine, hand him
"Console Manual" and "Solos Man-
ual" and watch the confusion. lf it
is me, I apologize. But after showing
your book to 3 top software ex-
perts, they agreed, it was written
by a software expert.

Example:
After 10 hours of reading,

rereading, 1 trip to vendor (80
miles), no luck, re-reading, etc.,
trying to work out the CRC compu-
tation. Nowhere could I see it
written.

"When you desire to save a
file. lnput SAVE (title) 5 words and
press "RETURN."

N.B. 'Making sure recorder is
in record mode."

But most important, "File.
header is then automatic."

I guess I'm saying try to use
layman's language, if possible. lf
you r*read "SOLOS" I am sure you
willagree.

I am very satisfied with the
unit and want to congratulate those
who worked hard on design and
appearance. Well done.
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B. W. Poste
17 Lonsdale Place,
Barrie, Ontario

Mr 8.W.,
Ttpnl<s for the ampliments,

and tq the hardware fix. Many ot
our rsderc will tind ywr antri-
bnion trom the RFlanalq world
extremely rseful.

Ywr critical points on d*u-
mentation and software are Yery
worthwhile. PTC's Technical Dor;tl-
mentatiott Depl. is always looking
for input that will help future pub
lications be more clearly pr*ented,
on the appropriate level of exper-
tise. Manwhile, we'll try to provide
some cgncrete lollowthrwgh in
the next asue of A6EESS.

Ralph

Gentlemen:
Loved the new ACCESS for-

mat, but tell me, will my one.year
subscription be extended to cover
the first 8 issues (since you norn-
inally publish every 6 weeks)? You
haven't quite been able to keep up
with the announced schedule for
either ACCESS or ALS-8 users
notes, (though the latter are not
officially a product of PT.). Also,
(this may sound like a dumb ques-
tion), is there any chance of re.pub
lishing the 1st 3 issues in the new
format? Even if it costs $2-$3 per
copy? The new format is so much
better, especially for my only good
source of a CUTTER (or SOLOS)
listingl Thanks.

Barry Vlhtzman
2330 Millenium l-ane
Reston, VA 22091

*Besides, then I could keep a com-
p/ete collection of ACCESS in a
$ring binder!

Ebar furry,
Yes. Wl npke sure you (and

other ACEESS subsczibers ) receive
8 issues belore you cofire up for
second yar billing. Also, we aim to
put the iournal 0gck onto a fiKrre
rasonable schedule.

As yw might guess, cosfs of
t republishing out-of-print AccEss
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rbsues are prohibitive. However, l'm
thinking of possibly doing a collec-
tion ol the "Best of A6EESS" as
e separate rssue or reprinting the
zrosf reguested articles from past
tssues. How do you other raders

Our long-promised Extended
Cassette BASIC has been released
and is now at your local PTC dealer.
It's a powerful language, and we'll
be publishing assorted program list-
ings in future ACCESS issues to
stimulate your imagination on its
applications. Just for starters, note
that Extended Cassette BASIC fea-
tures complete string functions and
matrix operations. And the docu-
mentation is excellent.

It's rumored there may be
some bootleg copies f loating
around. Assure yourself of getting
a quality tape and complete pack-
age by buying only if the casse'tte
and manual are identical to those
shown in the photograph here.

There's one slight bug we've
discovered in using manual FOR/
NEXT loops. The bug occurs when
there is a FOR/NEXT loop within a
FOR/NEXT loop which will not
allow the execution of the inner
loop. The squasher allows the exe
cution of the internal loop rather
than searching for a loop elsewhere
in the program. lt's easily fixed by
following this $step procedure:

1) GET BASIC from the tape.
Note the load address and length.

2)Type EN B3E in SOLOS.
(cR1

3) Type the following num-
bers, separated by a space:
c1 cA 2E oB/(CR)

4) SAVE BASIC (refer to
Section 3.4 in the BASIC User's
Manual). Let the tape run in the
RECORD mode for 1G15 seconds
before rerecording. You can use a
new tape if you wish, but the orig-
inal one will work just as well. Use
the load address and length infor-

D
D

I

feel? (NOTE: lllle still have a lot of
utr Znd lSsue on hand; numbers I
and 3 are out of print.)

Ralph

f,sHere!
ItErkhd.,qr

aa ta

mation you obtained in Step 1 of
this procedure, and make the auto
stad address 0 and ending address
3F84.

lf you're using the original
cassette, affix scotch tape over the
two holes on the back of the car-
tridge. Remove tape when frnished;
this will afford you "write protec-
tionl'

Last issue we rePofted on
the formation and first meeting of
SOLUS, the Sol Users' Society. lt's
an organization for owners of Sol
computers or of Sol-type computers

TheSotf.bers'
SocietyIsLIp
AndRirnniirg

j;a e



compatible with other PTC procl-
ucts. Specifically, if you have an
8080 or Z-80 microcomputer you're
using with SOLOS, CUTER, SOL/
CUTS cassette interface, or any
functionally equivalent operating
syeter,r, you might like to join. The
membership is worl&wide.

Currently, SOLUS has several
good services going, beginning with
their own bi-monthly (approxi-
mately!) neu,sletterto keep members
informed on hardware, software,
new products, bugs, local chapter
meetings, and other items of inter-
est. They maintain a Software Li-'
brary which collects and distributes
public domain programs for a nomi-
nal charge. Local chapters hold
meetings to exchange software and
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ideas, and the club headquarters,
in convenient proximity to PTC,
keeps a close communication link
going with us. Finally, qualified
SOLUS volunteers are testing prod-
ucts for Sol compatibility and
reporting their experiences in the
neueletter.

To refresh you on the club's
goal and organization: The stated
goals are to facilitate communica-
tion among SOLUS members, to
provide a mechanism of exchange
for Sol-compatible software, to
give PTC feedback from SOLUS
members, and to encourage the
development and testing of Sol-
compatible hardware and software
produced by independent sources.
Their relationship with PTC and

other manufacturers is cooperative
but independent. SOLUS is pri-
marily a personal computer users'
group, but special interest groups
can be formed within the club on
subjects like commercial use, health
care, education, scientific applica-
tions, etc. The society is suppofied
by dues and volunteer efforts.

To ioin SOLUS: lf you live
in the U.S., Canada or Mexico, send
$10.00 in check or money order to
SOLUS, P.O. Box 2U71, San Jose,
CA 95153. lf you live anywhere else,
send $15.0O. Dealers and manufac-
turers of Solcompatible equipment
or software should contact SOLUS
at the above address for details on
special memberships.
tr

Wh^at I'o llolVitlrYour BA.SIG/5 @ tr[osu
ThatYou Harre ffid. Cassette BASIG

Unfortunately, programs writ-
ten in Sol BASIC/S won't run with
the new Extended Cassette (for-
merly called 8K) BASIC interpreter.
But you can save yourself several
+housand tedious keystrokes by
rsing the following assembly lan-

guage program to save your BA-
SIC/S programs in text form on
CUTS cassette. Then it will be easy

000D
000A

to get and run a text file on the new
interpreter whenever you wish.

The program uses the byte
access tape routines in the SOLOS/
CUTER monitor. CLIST is written
to be used as custom output diver
in conjunction with pseudo port 3.

When you use the program,
load the machine code at the ad-
dresses indicated in the assembly

listing below. Set the custom output
port address to the beginning ad-
dress of this program. Get and exe
cute BASIC/S. Get the program you
want to write to the tape. From
BASIC/S, set the output port to 3
and type LIST.

After your program has been
saved, this routine will set the cur-
rent output port back to 0. tr

t
CR
LF

EQU ODH
EQU OAH

c0'rc
c007
COOA
c01 0
CBOT

OUT
OPEN

FCLOS
I.JRBYT
OPORT

EQU
I]QU
EQU
EQU
EQU

I
I
I

A
F

I
T
I
t
I

t
I

Sofos equates

ASCII carriage return
ASCII line feed

OCO 1 CH

0c007H
OCOOAH
0c0 1 0H
OCEO?H

cB 00

The prograri sLarLs here.
This is also Lhe enLry poinL.

ORG OCBOOH

cB00 CLIST EQU $
I

PUSH B
PUSH D
PUSH H

I

cB00 c5
cBo1 D5
1B02 E5

Save registers

oo
m
(h
at,
a
3
ID

Q.

.
@{o
a
toI



ID
g-

o)

E(,
E.
ao

aD
ulo
C)

cB03 78 Hov A,B get character

Carriage relurn?
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Get lasi character
If nof Lwo canrlage reLurns in
. . . in a row then nothing special
Else check 1f first set
...oI' earrlage returns
If not then close file and
...reset program
Else say we -treiay
...had first tirne through
Get uniL to wriLe to

PolnL to tape header
Open the f ile

Reflect characLer Lo screen

Check if writing yet

Return if not

Get unlt to write to
Hrite the byte

Rest ore
,|

regi s!ers

Lo Baslc/5

Close fil.e

Reset prograril for next
...tine Lhrough
Change output port to 0

I

CB
CB

04
06

FE OD
c2 26 CB

CB

IIB CB

CPI
JNZ

CR
cL2

I

cB0g
cB0c
CBOD
CBOF
cB12
cB 13
cB 1ll
cB 15
cB 18
cB 19
CBlA
CB 1D
cB20
cB23
cB26
cB27
C829
cB2C

LXI
M0v
CPI
JNZ
I I'lX
H0v
ORA
JNZ
DCR
M0v
LDA
LXI
CALL
JMP

M0v
CPI
JC
STA

LCHAR
M

7321
7E
FE
c2
23
7E
B7

62 CB
63 CB
5E CB
q7 cB

OD
26

t
t
R

L2

14

CB

H

A

H
A
A
U

A
M

OB
2F
73

c2
3D
77
3A
21
VU
c3
78
FE
DA

32

P100

CB2F 3E
cB31 CD

CB3Il 3A
cB37 87
CB38 CA

CB
CB

00
1C C0

7\ CB

47 ce

UNIT
H , HEADR
OPNOP
GBACK

A'B
LF+ 1

CL3
LCHAR

cL2

cL3

I

UNI T
I

,A

A'0
AOUT

FI RST
A
GBACK

A,B
LF+ 1

GBACK

UNIT
I.JRBYT

UNIT
FCLOS
A

LCHAR
FI RST
OPORT
GBACK

MVI
CALL

LDA
ORA
JZ

cB3B 78
CB3C FE
CB3E DA

cB4 1 3A
cB4q cD

CB47 Pt
CB48 D1
cBll9 c1

CB4A C9

CB]TB

CB4B
CB4E
cB5'r
cB52
C B55
CB5B
C B5B

OB
q7 CB

62
10

CB
CO

62 CB
OA CO

T

T

MOV
CPI
JC

LDA
CALL

t
GBACK POP H

POP D

POP B
I

RET
I
CLOOP EQU $
T

LDA
CALL
XRA
STA
STA
STA
JI':P

T

I
OPNOP

Lt,
CB
c8
CB

3A
CD
AF
32
32
32
c3

73
74
07
\7

CB5E

CB5E CD 07 CO
cB61 Cg

cBb2 0 1

cB63 43 qC 49 53

EQU

CALL
RET

DB

ASC

$

FOPEN

1 Change to 2 Lo use LaPe unit 2

, 
CLIST 

,
HEADR

I

I
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00
5ll
00
00
00
00
00
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cB68
cB69
CB6A
CB6C
C 86E
cB70
cB1 2

cB73 00
cB74 00
cB75 00

01
00
00
00

DB
DB
DW

Dll
DW

Dt\l
DB

DB
DB
DB

0'T'
256
U

0

0

'T' for TEXT
Length of block

Thnee spares

I

LCHAR
FI RST
INFLG
I

0
0
0
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by Lee Felsenstein

The parallel input/output port
on the Sol, J2, is intended to allow
highspeed transfer of data between
the CPU and outside devices. The
circuitry was designed to be sym-
metrical, so that two devices having
identical interfaces can communi-
cate with each other. ln contrast,
the 3P+S bircuit puts out a posltive'
going data strobe pulse but requires
either a negativegoing data strobe
rulse or a steady level in the return

direction. As a result, two 3P+S
boards cannot communicate without
additional circuitry while two Sols
can communicate through their
parallel ports with nothing but wires
between them.

Data is transferred on eight-
bit-wide paths into and out of the
Sol, through the pins of J2 labelled
PIDGT (data into the CPU) and
POD$7 (data out of the processor).
Polarity of the data on these pins is
positive-that is, a "high" logical
level is equivalent to a binary "11'

Data is latched at the output side of
the interface and is not latched at
the input side. This means that after
an output instruction to the parallel
porl (port FD)is issued, the new data
remains present at the output pins
of the connector indefinitely, until
the next output instruction is issued.
Similarly, the external device which
provides data to the Sot through J2
must keep its data present on the
PID pins long enough for it to be
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Supervisory signals, known as
"handshaking " signals, are provided
in both directions to allow the de
vices on each side ot the interface
to know when data has been ac-
cepted and when each maY Present
the next eight bits of data. Each side

issues a negativegoing strobe
pulse" when rts data is ready and
latched. ln the direction going out
from the Sol, this signal is called
POL, for Parallel Output Load The
line over the signal name signif ies
that the signal is "active low All of'picked up" by the Sol CPU
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the handshaking signals are active
low so that a disconnected plug
automatically results in a "not
ready" condition. Resistors con-
nected from the in+oming hancF
shaking signals to *5 volts will "pull
up" these pins to a high level auto
maticallywhen this happens. Due to
the pecularities of TTL logic, it is
almost impossible to "pull down" a
disconnected input.

The external device sees the
POL signal and immediately ac-
knowledges it with a high level on
the PXDB pin, (Parallel External
Device Ready). The Sol CPU will
test the level of this signal before
issuing a new POL. The external
device sets the PXDR low again as
soon as it has accepted the data
and no longer requires its presence
on the POD pins. Fig. 1 shows the
sequence relationship between
these signals.

ln the incoming direction to
the Sol CPU, the signals and the se'
quence are the same, with only the
names and pin numbers changed.
The data strobe fed to the Sol is
PDR, (Parallel Data Ready). The
Sol circuitry immediately responds
with a high level on its PIAK pin
(Parallel lnput Acknowledge),
which continues until the CPU has
accepted the data presented at
the PID pins.

Fig. 2 shows a suggested cir-
cuit for providing the handshaking
signals from an external device.
Note the provision for an "lnitial-
ize" pulse. This prevents the circuit
from starting up in a "not ready"
condition and "hanging up" the Sol
CPU. Some external devices will
not require this signal, but as an
interface designer or troubleshooter,
you should understand the possible
pitfall. 74LS series logic is shown,
but any TTL logic may be used.
Each input of the parallel interface
should present no more than one
standard fiL equivalent load (1.6
maximum current source).

Three signals remain unex-
plained so far. These are PIE
(Parallel lnput Enable), POE
(Parallel Output Enable), and PUS
(Parallel Unit Select). These are
direction-control signals to allow
sharing of data lines among several
devices. The latches in the Sol have
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"tri-state" output drivers, which can
be "turned off" so that another de-
vice can take over the same data
lines with its own tri-state drivers.
The signal which turns off the Sol
drivers is POE (Parallel Output
Enable). This signal is high-active,
so that a low level on this pin will
cause the output drivers to release
It will therefore keep the output
drivers on when no connection is
made to that pin of J2.

The Sol provides a signal
which is intended to control the
output-enable signal of an external
device. This is PlE, a latched bit
which is initialized to a logical
"high" level and which can be set
be setting bit 3 of output port FA.
(The remaining bits of FA control
other things, so care must be taken
to keep them in the proper pattern
when such an output is performed.)
PIE may be used as a "direction
control" bit if you want to share the
data lines in both directions: for
example, if you need to save wire
or to use the interleaving wires of
a ribbon cable for grounds to provide
shielding on long runs. PIE would

then be connected to POE of the
Sol and to a similar signal on the
external device which recognized
a "low" level as its output-enable
signal. The PID and the POD lines
may now use the same eight wires

Note that the layout of the
pins on E revision Sols and above
(F, etc.) is such that the PID 0 and
POD 0 lines are physically adjacent
This allows easy cross-connection
of these lines in parallel when using
a ribbon cable lf a 2$wire ribbon
cable is used, the interleaving wires
are free for use as grounds helping
to reduce the problems of "glrtches'
which often plague high-speed par-
allel interfaces.

The PUS (Parallel Unit Select)
pin is another latched bit, bit 4 of
output port FA, which is initralized
to a logical "low" level. lt may be
used to select two different exter-
nal devices to receive or transmit
data. These devices may share the
same PID lines if their outputs are
tri-state Together with the PIE bit,
the PUS bit allows the CPU to select
four external devices, providing that
appropriate decoding and response



circuitry is included in the external
device.

Like all logic-level signals, the
parallel interface signals should be
kept away from high voltages such
as AC and static electricity. Cables
longer than 10 feet should not be
used; or if they are, precautions
should be taken to accommodate
the "ringing" effects which will
result during signal transitions. The
most typical such precaution is "ter-
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minating" the lrne with a resistor,
usually about 120 ohms connected
to +5 volts. The output circuits of
the Sol parallel port cannot drive a
load of less than 330 ohms, so addi-
tional drivers may be necessary for
such terminated lines. lt is also a
poor practice to connect edgesen-
sitive inputs such as the clock or
trigger input of a flifflop to the
cable directly. Use an inverter or a
Schmitt trigger circuit such as the

74LS14, 8837, or 8836 (8T380).
Edge effects can be impossible to
see on an oscilloscope, so precau-
tions are usually advisable when
attempting to "debug" a cranky
interface.

The Solparallel interface pro
vides many opportunities for imag-
inatvie and economical interfacing.
ue would be interested in hearing
your results in applications which
you consider noteworthy. Good luckl

tr[ortice$ol,GlfRAM
We're currently up to Revision

Level J on the 16KRA memory board
in our tireless quest to improve the
reliability of the circuit. Most of the
earlier boards work f ine, and if yours
isn't exhibiting any intermittent fail-
ures, you can stop reading now. we
don't recommend making the modi-
fication unless you are having
trouble.

However, here's the modifi-
cation procedure for those of you
who need it. The assembly in ques-
tion is Number 203000, shown on
page Vl-1 of the 16KRA manual.
The portion of the drawing repro
duced here, Detail A, shows the
modification to increase reliability.
Five jumper wires have been added
to the trace side of the board, all
at ground potential, in order to im-
prove ground return paths, U30 is
shown as a 75365-the alternate
part3207 should not be used at this
location.To make the changes:
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1) Connect pin 5 of U28 to pin 9 of
u29.

2) Connect pin 9 of U29 to pin 9 of
u30.

3) Connect pin 9 of U3O to pin 9 of
u31.

4) Connect pin 9 of U31 to pin 5 of
u32.

rB f-l [T] r
5) Connect pin I of U28 to pin 1 of

u32.
These changes don t require

any change in the schematic shown
on page Vl-2, or in the Theory of
Operation, Section V.
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lbctored ForSol
Although the 80804 micr*

processor used in the Sot provides
vectored interrupt capability, neither
Sol nor Processor Technology's
other S100 modules require use of
this capability. However, Sol does
provide a means for implementing
vectored interrupt if the interrupt
signal is made available by a circuit
board inserted in the 5100 bus. This
board is connected to 3100 bus pin
96, SINTA. lf you want this board to

generate interrupts, you'll need to
add two jumpers, shown below, to
the Sol PC. These jumpers enable
the SINTA signalto reach the mem-
ory decoder circuit; they can be
added afterassembling the Sol P.C.,
orevenafterthe entire Sol has been
assembled and tested.

The jumpers should be made
lrom *24 solid insulated wire (not
provided). Their electrical effects
can be seen in Drawing X-16. They

can be left in place even if no 5100
board generates interrupts ancj
5100 bus pin g6 may float with no
interference.

The necessary modifications
for both Revision D and Revision E
level circuit boards are as follows:
Modilication to Bevision E board,
Sol-PCB:
1) Strip .1" of insulation from one
end of two 8" lengths of wire lnserl
the stripped ends into pads AC and
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by Drew Flogge

Oliver Audio Engineering's
excellent and inexpensive OP€0A
PaperTape reader is one of the most
popular peripherals in use with the
Sol-20, and Sol User's Manual does
contain some information about
interfacing it. However, there's an
error in the manual. and hardware
interfacing can be a tricky chore in
any case. Especially when it cotnes
to using the Sol's &bit parallel out-
put port. (See Lee Felsenstein's
article on the parallel port else'

where in this issue.) So here's what
to do about the manual error, and
also some other usefultidbits.

Section Vll (Operating Pro-
cedures) of the Sol Users' Manual
discusses the OP-80A. The error is
on page 31: pin 5 ol J2 (Sol PDt
connector) should be labeled lAK,
not lAK. Therefore, the "input Ac-
knowledge" jumper on the paper
tape reader should be connected to
ACK, not ACK.

The intensity of the light
source is also an important consid-
eration in bringing the OP-80A up.
You can al low just ernugh bri ghtness
to operate the tape reader, yet avoid
saturating the tape, if you start by
placing the light source far enough
above the reader so that the SP
LED indicator remains off. Then
lower the light source .iust far
enough to activate the LED, and
keep it there.

Pat Tuell, of the San Jose
Byte Shop, has contributed a driver
routine for using the OP-80A, which
we've included along with this
article.tr

a +_""_""__""__a

I

AB (near U58), from the component
side of the board. Solder and check
for solder bridges.

2) Dress the wires as shown in the
accompanying diagram, trim to the
correct length, and strip .1" from the
loose ends. lnsert the wire from pad
AB into pad AD, and the wire from
pad AC into pad AE. Again, solder
and inspect for solder bridges.
3)Attach the long runs of wire to
the board with silicone compound
or tape.

Modification to Revision D Board,
SoI-PCB:

1) Strip.1" insulation from each end
of a 6.25" length of wire. Connect
one end to pin 96 of J10 (S10O con-
nector);the other end goes to pin 9
of u57.

2)Strip .1" of insulation from each
end of a 4" wire. Connect pin I of
U57 to pin 6 of U34.

3)Attach the long runs of wire to
the board with silicone compound
or tape.El
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OP-BO/ SolDriver 1EPT2 I00

by Pat Tuell

Enter the routine from key-
board or cassette; hook up the
reader as specified. Execute C900,
and start pulling the tape through.
lntel-forrnatted paper tapes will

automatically be loaded into the
correct memory locations and con-
trol will automatically return to
SOLOS.

Have fun getting your data
loadedl

Note: ln case you haven't

already made the correction, please
note that in ACCESS *4 there is a
routine to load lntel-formatted tapes
from a teletype connected to the
serial port. Memory location 1FOA
should be "3A" instead of "3B."
tr
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going to write it! All of the programs
in this issue were contributed by
readers, many of them as submis-
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sions to the Applications Contest
described last issue. Ndturally,
they're all very much in the running-
we're just printing them now beeause
they seemed too good to keep to
ourselves. Keep your contributions
coming-if this selection is a fair
sample of the quality we can exPect,
ACCESSto Software may Prove the
most popular Part of the magazine.

You'll note the miniscule size
of the listings. Well, the less space
they take, the more we can run, and
the more space we can devote to
meatier prose in other secttons
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We hope this section is going 
1

to become a regular feature of I

ACCESS, and we hope that you're I
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We're thinking that most users will
only have to read the programs in
once, and hoping that you'll become
resigned to squinting your eyes as a
one-time (per program), character-
building experience, worth it for the
rewards of acquiring the program.

Also check the reader feed-
back section of this issue for addi-
tional comments by the authors of
these programs.

Again, you're encouraged to
submit any and all programs you
have. For purposes of accuracy and
the suppression of typos, we encour-
age you to send either a cassette or
photoreproducible printout of the
listing. lf you send a cassette, we'll
replace it with a blank one so you
don't lose on the deal. Also try to
provide as much support i nformation
as you can, like your uses for the
program, where it originated, etc.
It's a nice way to get your name in
print!
Contributions to this issue:
Hammurabi

(game, modified
for BASIC/S) . .

PAROL (payroll
records)

COMM (weekly
sales/payroll
computations) .

lnverse Video in
BASIC/5
(justthat!).....

BASIC VDM
driver fix (to
work with MITS
4.0 BAS|C). .

Thanks. fellows!

John Dowd

John Dowd

John Dowd

Tom Digate

Warren Saunders

C\rITIl,I
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This useful emendation was
contributed byACCESS reader War-
ren Saunders of Oakton, Virginia.
Add the following statements to
BASIC and you'll be in the running!

0106 FOR Y=L TO L+416
01 54 DATA 195,4000,5000,241,245,

230, 1 27,254,32,21 0, 1 54
01 56 DATA 1@1,254,7,202,6, 1 000,

254,13,202,421000
01 58 DATA 254,1.202,47,1000254,

26,202,47,1000,241
01 60 DATA 201.0,0,245,229,213,197
0233 DATA 254,127,194,47, 1 000,

241,201

Note: BASIC VDM DRIVER with
these changes remains com-
patible with previous versions
of MITS BASIC

and,
co$rlt,t

John Dowd told us he adapted
this program to work with Sol
BASIC/S from a version found in
Some Common BASIC Programs, a
book by Lon Poole and Mary Bor-
cher. No data is stored on cassette

-only the programs. John uses
them with a printer to keep records
of beauty shop income (Lynne's Car-
rousel of Hair Fashions in Linwood,
NJ), sales analysis, employee com-
mission and payroll. Previous bal-
ances and salestotals are entered by
keyboard from cash register tapes
and payroll records. He says that
using Sol has cut the time required
for these jobs from 4 hours to 45
minutes!
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sEcrroN 1

EXPLORING THE So1 SYSTEI-'I

1.1 THE SCOPE OF THIS I'IANUAL

If you have obtained your So1 still in the shipping carton(s) please
read Section 6, "Unpacking and fnstallation" before unpacking any
further and before you start using your So1. If you find yourself so
anxious to unpack your Sol that you intend to skip the introduction,
you may go directly to Section 6, but please read Section 1.1, "The
Scope of this Manual".

This manual is a light operating guide and reference handbook for aII
SoI users. Just as the So1 is a sirnple yet sophisticated small
computer that you can use for elementary applications such as playing
video games, learning programmed lessonsr ES a desk-top computer
system to write programs, as the host computer in a somewhat more
complex business system, or as a terminal in a network of computer
systemsr so also, this manual can serve as a novice's learning book or
as the more experienced user's introduction to the full capability of
the So1 Terminal Computer.

The purpose of the first four sections is to get you quickly "up and
running" with your SoI Terminal Computer. The sections and the
information in them are presented in a seguence of steps especially
designed for the purpose. Please follow the instructions up to the
end of Section 4i then we turn you loose.

The rest of this section 1 presents a thumbnail sketch of the typical
sma1l computer system, with the spotlight on the SoI Terminal Computer
System.

Section 2 is a briefing on the SoI user controls and other preliminary
information on the "hardware" in your So1 system. Section 3 is an
introduction to software. The object of having a computer, after all,
is to run programsi therefore this manual will introduce you to the
software manuals you have received with this manual. They are:
SOLOS/CUTER User's Manual, Extended Cassette BASIC User's Manual (or

t,

t

Extended Disk BASIC UsEi-s Manual if you have a Helios).

Once you have progressed to the end of Section 4, you will have
learned to load Extended Cassette BASIC from cassette and performed a

few "basic" operations, including some simple programming.

After that, you can refer to the remainder of this manual for more
detailed information that you may need from time to time as you gain
more experience using your So1. For example, Section 5 is all about
the So1 keyboard. Section 7 contains maintenance and trouble-shooting
tips for the qualified experts who are responsible for your system.

1-1 So1
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The appendices contain brief descriptions of hardware and software
products to enhance your So1. The appendices also contain additional
technical information about the SoI.

If you have need for more technical information
provides, for example, theory of operation and
may order a more technical manual through y
manual to help keep your So1 in top conditi

than this manual
schematic drawingsr you
dealer, who uses such aour

on.

You are cordially invited to participate in the future
this book by sending us your comments and suggestions.
form is provided at the back of the manual.

improvement of
A postpaid

t.2 WHAT.S A COMPUTER?

A computer is a manmade tool that extends the powers of the human
mind. It does its work by manipulating vast numbers of symbols at
tremendous speeds. In a digital computer like the So1, the smallest,
most basic symbol with which the computer works is ca1led a .'bit." A
bit is a unit of information that ansvrers the question, "Yes or No."
fn other words, a bit is either on or off. These two states are
represented in mathematical notation as trlrr for orr, tt0n for off. The
two states of a bit are represented in the computer by two different
electrical voltage leve1s. The computer has a myriad of minuscule
electronic circuits that can alternate from one of these voltage
leveIs to the other. By arranging these circuits into particular
formations, information, also represented in bitsr cdn be made to flow
through the computer in a controlled fashjon to answer questions and
make statements of a mathematical and logical nature.

There are seemingly countless "logic circuits" in even a small
computer, but they are always arranged in three basic functional
groups, much as the cells of our brain are organized into parts of the
brain. The first group functions as the control center, comparable to
our thinking center. It is called the Central Processing Unit (CPU).
The CPU directs the operations of the other two functional units, the
memory an the inputr/outpu|. (I/O) , which can be compared to our o\^/n
memory and to the input/output functions of our senses and organs of
communication. This similarity of the computer to the human nervous
system is the basis for the study of cybernetics.

L.2.L Clockwork 8080

It is in the CPU that the user's instructions to the computer are
processed. The Sol's CPU is a single large scale integrat.ed circuit
named the 8080, which has become a standard in smaIl computer systems
and microprocessor-based systems. (An integrated circuit is single
"chip" of semiconductor material upon which thousands of
interconnected electronic circuits are fabricated by building up
alternating layers of variously conducting materials in microscopic
patterns. )

The 8080 microprocessor is ensconced on a Iarge rectangular circuit
board at the base of the So1. This circuit board is ca1Ied the
Sol-PC. !,laking up the other two f unctional blocks of a computer,

L-2 So1



lEPT3 IO

Memory and the Input/Output (I/OI ,
integrated circuits on the So1-PC.
functions of the CPU.

hundred other
f/O support the control

are about a
lrlemory and

c The SoI-PC belongs to a
Computers. " The So1-PC
Processor Technology.

category of computers ca1led I'Single Board
is available as a separate product from

t

A crystal-controlled clock synchronizes the 8080's operations based on
a rate of 2 ltL[z (two million cycles per second). The Sol attains an
overall speed of between 100r000 and 500r000 instructions per second,
depending on the type of instruction. The instruction referred to here
is a machine language instruction. The "machine" is the
microprocessor, whose prefix "micro" distinguishes the species
"micro-computer. " The 8080 microprocessor speaks a machine language
made up of 8-bit words. An 8-bit word is called a "byte."
The second functional grouping of circuits within a computer is the
memory. The CPU stores data in the memory prior to and after the data
has been processed. Also stored in the memory are programs" which
consist of lists of machine language instructions that are executed by
the CPU section. In the So1, the bulk of the memory function is
performed by 5-100 plug-in modules such as the 32KRA-1. The Sol's
memory will be explained further in a succeeding paragraph.

The third and final functional grouping within a computer is the
input/output circuits. I/O circuits coordinate the movement of data
in and out of the computer. They create a circuit path between the
CPU and external devices which perform other data processing or
communicating. The circuits in the Sol which form a path between the
CPU and a cassette recorder are part of the I/O function. (The So1
I/O interfaces will be discussed further in 1.4). With a CPU to
direct the movement of data, a memory in which to store the data, and
an input/output G/O) interface to transfer data in and out of the
computer, your So1 is ready to communicate with the outside world of
other oevices, other computers and with Your the user.

1.3 A COMPUTER WITH A BUILT-IN TERI'IINAL

Perhaps the most distinctive feature of a Sol is that it is a small
computer with built-in "terminal." That is why the So1 is caIled a

"Terminal Computer." A terminal is a device that enables the user to
communicate with the computer. It usually consists of a keyboard and
video display. The keyboard is used to enter data and commands; the
video display is used to monitor the computer oPerations and display
the data and commands being entered and received.

Technically speakirg, the terminal is not part of a computer as such;
rather it an input/output device and more specifically, a control
console for human interaction with the computer. Other input/output
devices, such as cassette recorders, collectively are called
peripherals. Peripherals are equipment which aid the computer by
loadirg, storing or displaying datar usually under the control of a

computer. \I

1-3 SoI
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An "intelIigent" terninal is one that can perform some processing of
the data in addition to entering and receiving it. Terminals and
computers are often connected by telephone or other telecommunications
lines to "time-share" or to form a "network." The SoI can be
programmed to act as an intelligent terminal or as a free-standing
computer. Most computers need a separate terminal for the user to
communicate with it. A terminal consisting of the keyboard, video
display and a standard communications interface are already built into
every SoI. The Sol is its own terminal.
Despite its sophistication, the SoI is one of the easiest computers to
operate. At the beginning you will be using the So1 as a "stand
alone" computer, and you will use the keyboard to communicate with
your Sol system as you enter and control programs and data.

1.3.1 "P1ay a Little SoI Music"

Like the keyboard on a piano, the keyboard is an important part of a
terminal because it is the j.nterface through which the user
communicates with the computer. The So1's more than ample keyboard
compares with keyboards supplied with Iarger minicomputer systems. It
has a 70-key main keyboard with color-coded keys that generate all 128
ASCII code characte.rs. (ASCII is a standard code used by most computer
manufacturers;) The ASCII character set includes the standard
typewriter upper and lower case characters, plus a set of control
characters that are activated when the CTRL (control) key is pressed
at the same time as a character key. fn addition to the ASCII keys,
which are Programmable, there are several "hard-wired" (permanent
wired) special function keys. These function keys are handy for
console oPeration of the computer r is well as for programming and word
processing.

Conveniently located to the right of the main keyboard is a separate
15-key calculator pad provided so that the user does not have to
stretch for the numerical keys at the top of the keyboard, when

1-4 SoI
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making lengthy numeric entries. Both keyboards are designed for ease
of operation and reliability. There is a built-in memory and scanning
circuit that prevents simultaneous key activation and aIIows you to
press any number of keys as fast a you can without losing a character.
There are two keyboard status indicator lights to tel1 you whether the
keyboard is set for upper case characters or shifted upper case. A
third light indicates whether a Sol being used as a terminal is set
for loca1 operation or for transmission of the keyboard entries.
1.3.2 " So1-a-vision"

The So1 Terminal Computer is self-contained insofar as all it needs to
run is to be plugged in and turned orlr but we humans need to see what
vre are entering on its keyboard what it is communicating to us. We
need to monitor its operations and its communications with other
devices. It needs a "display" for the video output of the So1. The
display is provided for in a separate I/O device, a "video monitor,"
which is a black and white TV adapted for this use or a similar but
specially designed monitor.

a

The Sol video display generates 16 lines of text,
characters long. The disptay can be reversed by
white characters out of blackr or black on white.

each line 64
the user to show

is instructed to transfer its
an external device and/or

1.4 ,i INTER-So1-ar'' SYSTEI\,I COMMUNICA?ION

(Refer to Fig. 1-1, So1-PC Simplified Block Diagram.)

"Software" is a broad term that refers to programs that are run on a
computer. These programs are lists of instructions that tel1 the
computer how the "data" are to be manipulated. Data is the informatior
upon which the CPU operates. Data and instructions can be intermixed
throughout a programi the program keeps track of whether a given bit,
byte, line or block of information is to be treated as data or
executed as an instruction. In a broader sense, a program is also
"data" that the computer understands as a set of instructions.
Programs can be stored in various ways. They can be stored outside
the computer on magnetic or other media. A record of a program on a
sheet of paper is called a "Iisting."
Programs can be executed only when they are in the computer's memory.
Since memory is limited in storage capacity, programs are often stored
outside memory.until the time comes to load one or more of these
programs into the Sol; there must be an I/O "interface" to transfer
the program from its external storage medium to the memory in the Sol.
Since programs and data generated in the So1 may also have to be moved
out of the Sol to more Permanent media, most interfaces are
bidirectional. An interface, in this instance then, is circuitry that
adapts one device having a specific function to another device having
a different function (or at least a different design) when both the
dissimilar devices have a common boundary where they must interconnect
to perform an overall system function.

a
Thus an interface
internally stored

is used when
programs and

the CPU
data to
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media. The SoI is splendidly equiPPed with three of these
input-output interfaces (in addition to the built-in terminal
interfaces for the keyboard and video display). These interfaces
are:

The Audio Cassette Interface (ACI)
The Seria} Communications Interface (Seria1 Port)
The Parallel Data Interface (ParaIleI Port)

If the data (including programs) is to be transferred in a string of
bits one at a time, the data goes in or out the Serial Communication
Interface. An example of serial data transfer is the SoI
communicating via a modem over telephone wires or using its serial
port to send data to a SolPrinter 3. The data can also be transferred
eight bits at a time, when the SoI uses the Parallel Data Interface.
The SoI can use this parallel l/O port to send data to a Solprinter 2.
(The serial and para1le1 interfaces, together with the internal
keyboard interface, are called "portsr" as in a "seaport" where items
of trade go in and out. ) The serial and parallel port connectors Jl
and J2 can be readily seen on the rear panel of the SoI.

The third I/O interface is the Audio CassetLe Interface, which is a
specialized serial interface that can load from and store to cassette
tape. Two recorders can be used at the same time, one being read
from, the other being written to; or the CPU can read or write
alternately to two recorders. But there is still another type of
interface employed by the So1, the "bus interface"!

KEYBOARD
PORT

J3

PARALLEL SERIAL
PORT PORT
P2 JI

CPU
LOGIC

l^lz
rxo
lo

oo
Io

Fig. 1-1. Sol-PC Simplified Block Diagram
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1.4.1 The Coming of the So1 5-100 Backplane

One of the most significant and effective characteristics of the SoI
computer is a "pIug-to-pIug compatible" method of interfacing.
Plug-to-pIug compatible refers to devices having identica] connectors
and performance specifications so that they are direct replacements
for each cther. Similarly, a bus interface provides for additional
memory modules, special purpose I,/O modules, peripheral devices and
even other small computers, aII having the same connector
specifications, to be plugged into a "bus." A bus is a number of
parallel wires carrying control, address and data signals in common to
all devices connected to the bus. The different bus devices, each
plugged into a bus connector, share access to the bus, being
synchronized by common control signals, much as the bus used in human
transportation enables many people to arrive at their individual
destinations via the same vehicle. A big advantage of a bus is that
the various devices in a bus system do not need dedicated wiring to
eaeh of the other devices with which they must communicate, just as a
real bus vehicle obviates the need for many indj,vidual cars to get the
riders to where they are going. Bus design coupled with the large
scale integration of the CPU accounts for much of the smaI1 computer's
low cost.

Sometimes buses become more or less industry standards and different
manufacturers can thereby produce a host of compatible devices. The
most widely used bus standard in the smalI computer industry is the
"5-100 bus." This is the bus used by the SoI and its associated
peripherals. The S-100 bus is built around the 8080, certain wires
being assigned to carry certain signals. It consists of 100 paraIlel
wires; hence its name "Standard-100. "

The SoI has a built-in 5-100 bus that extends upward from the main
circuit board. It is in the form of a "backplane" that can accept five
expansion modules. This arrangement j.s often called a "cardcage" or
"expansion chassis." Probably you ordered your So1 with additional
memory modules. These come packaged separately. T'he memory modules
are 5-100 devices that you will later plug into the Sol's backplane.
If you purchased a Helios 1I, it has interface modules that also plug
into the backplane.

1.5 I'IEI"IORIES ARE I"IADE OF THIS

The plug-in memory modules are easily added to the So1 cardcage as
needed. C.omputers are made with plug-in memories because different
users want different amounts of memory, because they may want to
increase the amount of their memory, because they might want obtain a
later model of memory module; and it is convenient to test and
maintain modular memory.

But even befcre any S-I00 memory modules are added, the Sol has a

limited amount of memory that is built into the SoI-PC. This memory
is required for the So1's basic functions, one of which is to manage
the add-on memory. The Sol's 4,096 byte built-in memory, is
permanently addressed at reserved memory locations (consecutive

L-7 Sol'
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addresses). This memory is divided into 2,048 bytes
Memory (ROM) and 2,048 bytes of Random Access Memory
sha11 explore the Read Only Memory

of Read
(RAI,I) .

OnIy
First we

I.5.I Psychoanalyzing the SoI Personality Module

The Sol's 2K Read OnIy Memory (a uK' is 1,024 bytes) is in the form of
a Plug-in memory module that rides piggy-back on the main circuit
board (the Sol-PC). This little module, which should already be
installed in your So1, is the Personality Module. The size of this
memory module belies its importance, for without it there would be
utter chaos when data begins to stream into the computer from outside
devices and is'blitzed" from one circuit to another on the So1
circuit board. For, just as our own personalities program our
behavior by selecting, interpreting, and organizing the vast amounts
of clamoring data impinging upon our senses from the outside worldr So
does the SoI Personality Module control the interaction between the
user and the Sol system resources: the CPU, the memory and the l/O
inter faces.

9[hen humans wake up in the morning, somehow they find themselves with
the same personality, more or less, that they had when they went to
bed. They don't usually "forget" their personalities. So too, Read
Only Memory has a permanent program already manufactured into it.
UnIike
only be
no need
the nat

a mag
r ead
toc

ure o

netic memory and the RAM in 5-100 memory modules, ROM can
and not over-written or erased by the computer. There is

hange or modify the program stored in this ROl{ because of
f the program as we shall see below.

A even more irnportant correlary quality of ROM is the fact that it is
a "non-voIatile" storage medium. Non-volatility means that the
Program stored in the ROM is not lost when the power supply is turned
off. This feature is a convenience to the user who does not have to
reload the program stored in the ROI\I each time the Sol is turned on.

soLos

Just what is the program that the user would want to load each time he
or she turns on the So1? What is the So1's personality? The program
that is embodied in the Personality Module is a 2,048 byte program
named SOLOS. As manager of the system resources on behalf of the
user, and being instantly available when the Sol is turned oDr SOLOS
is like an executive who is always on the job. In fact, it is called
an "executive" or "monitor" program. It is the "operating system"
supplied with a So1. The job of an operating system is to make the
system resources readily accessible to the user through a set of
"console commandsr" that you can type in from the keyboard, to
engineer the transfer of data among the system resources and external
devices, and to act as a "master of ceremonies" during the transition
of control from one program to another.

r-8 So1
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The So1 is able to change it personality modules without becoming
schizoid! One module is used by a So1 in a cassette system; another
by a So1 in a diskette system, and another can be fitted with a ROM
programmed for the user's application. SOLOS and the three available
personality modules are described in Section 3, "Introduction to
Sof tware." The SOLOS/CUIER User's l*Ianual which comes with the SoI
wiIl familiarize you with the SOLOS commands.

1.5.2 The So1's BuiIt-in Read/Write Ivlemory

Besides its ROM memory, the other section of So1's built-in memory is
read/write memory, calIed Random Access Memory (RAM). (This is the
type of memory used in the additional 5-100 memory modules.) Unlike
ROI'I memory, RAtl memory can be altered by the CPU. RAI.I is more
versatile than ROM because many different programs can be loaded
successively into the same RAM. ROIVI on the other hand cannot be
altered by the CPU and can contain only the information placed in it
when it is manufactured.

As a converse of its alterability, however, RAM is volatile. When the
power supply is turned off, poof! This property of RAI{ is usually no
disadvantage because the SoI's RAIvI is real1y a "workspace" for the CPU
to manipulate the data and to store it temporarily until it is
transferred to more permanent media if necessary. l,Iost of a
computer's memory is of the read/write type because the computer is
always changing the contents of its memory, either by moving different
blocks of data in or out or by operating on the data stored in
memory.

So1 has 2K (2,048 bytes) of built-in RAI\'I, Iocated on the Sol-PC. lK
is used by SOLOS as a scratch pad to keep track of the ever-changing
notes and records necessary for SOLOS' executive duties. While the
CPU is loading data f rom cassette, the built-in RAI"I is sometimes used
as a storage buffer. The second lK stores the current video image
("frame" or "page") being generated b), the video display circuitry.

1.6 PR.ERECORDED SOFTWARE

Instructions and even whole programs can be entered by hand into the
So1 through the keyboard, but it is extremely convenient and efficient
to have stored programs prerecorded on audio cassettes or floppy
diskettes to be fed quickly into the So1. .In conjunction with a

cassette recorder or disk memory system, the SoI can load and store
any compati.ble programs and programs or data that you yourself may
write or enter on the So1. As an examPle, we will be loading Extended
Cassette BASIC vrhich comes with the So1. Section 3 discusses software
in general and the So1 software in particular. Sorne of the games and
other programs that are available from Processor Technology are
described in Appendix 1.

t

\1
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1.7 THE EXPANDING "So1-ar" SYSTEM

The So1 together with a 16K memory module, a video monitor and a
cassette recorder constitute the most fundamental SoI System (SoI
System I-A). This system can be expanded by adding plug-in modules to
the Sol backptane and/or replacing the memory module (s) with one of
larger capacity, available from Processor Technology. The So1 has
"sIots" in its backplane for five plug-in S-100 modules which can be
memories, I,/O modules or interface modules such as the Processor
Technology Helios II floppy disk controller.

You can also expand your SoI system by adding peripherals such as a
second cassette recorder, a HeIios II Disk l,lemory System or a
Solprinter. Other useful S-100 devices are available from some
manufacturers: if you require additional S-100 backplane connectors,
there are add-on cardcages; if you want to add a little color to your
"So1-ar" spectrum, there are S-100 color graphics modules; a modem
module can be used to communicate with other Sols and other computers
anywhere in the world over telephone lines and satellites.

Refer to Appendix 1 for descriptions of additional equipment for your
Sol System.

O

For further study of
bibliography in the
Manual.

small computer systems and software, refer to the
Cassette BASIC User'sappendices of Ex tended

o

a

@

@
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SECTION 2

AT THE CONTROLS

2.\ INTRODUCTIOI.I

Information in this section will help you to become familiar with the
operation of your SoI Terminal Computer. You will be given brief
explanations of the requirements and the operating controls. This
section and the following one7 Section 3, "Introduction to Software,"
will acquaint you with the Sol, so that you will feel at ease when, in
the Section 4 section, you proceed to load Extended Cassette BASIC and
experiment with a simple program.

Certain control switches are inside the So1; however,
are already set for ordinary operation of the So1. If
necessaary to reset these switches, qualified service
refer to Appendix 3, "InternaI Controls."

these controls
it becomes

persons may

)) REQUIREI\IENTS NEEDED POR THE EXPEDITION

Available So1 and Sol System configurations are listed in Table 6-1,
"SoI System Component Lists." Assemble the items in the following
list. You wilI need these items to load and run Extended Cassette
BASIC as presented in Section 4:

) A SoI Terminal Computer connected according to Section 6,
"Unpacking anC fnstallation."

2) A SOLOS or BOOTLOAD personai-ity module installed in the So1.
The instructions in this section assume that your So1 is
equipped with a SOLOS or BOOTLOAD personality module, one of
which is supplied as a standard item rvith a SoI or a So1 System.

3) A mininum of 15K of RAl4 memory addressed continuously
frorn O. 32K is recommended. (Refer to the approprilte
memory module user's manual for address settings.)

4) Video monitor or black and white TV converted for video input.
(For TV conversion instructions, see your dealer. As a
substitute, a serial output device such as a teletypewriter
may be connected to the So1's SeriaI Communication Interface
connector on the rear pane1. )

5) A cassette recorder with motor and audio cables. (If you have
not yet selecteci a recorder, see the appendix,
"Cassette Recorder Supp1ement. " )

OR: A Helios II Disk Memory System, in which case you wiII
be loading Extended Disk BASIC.

I
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prerecorded with Extended Cassette BASIC.

u have a Helios II, the PTDOS system diskette.
PTDOS system diskette contains Extended Disk BASIC.)

So1 Terminal Computer User's Manual (this manual).

The appropriate memory module

SQLOS/CUTER User's Manual.

user's manual.

Extended Cassette BASIC User's Manual.

)

a)

b)

c)

d)

e) (and, if you have a Helios:")
Helios II User's Manual
PTDOS User-s I'Ianua1
ffiUser's Manual

2.3 POWER TO THE So1 (Refer to Fig. 2-1, So1 Rear Panel.)

On the rear panel of the Sol is a sguare red button that has two
positions. This switch is pushed IN to turn on the So1. (Do not turn
on the So1 yet.) In the ON position, a detent holds the switch in.
To turn OPF the So1, push the button again. The detent releases the
switch and it pops out to the OFF position.

When turned orrr later models of the Sol will have UPPER CASE set as
indicated by the red light-emitting diode (LED) in the key.

It is recommended that you turn off your So1 if you are not using
for an extended period of time. This should help extend the Iife
the memory modules. The SoI needs no warmup time. when the Sol
turned of f , the data contained in RAI'I will be 1ost.

PERSONALITY MODULE

Fig. 2-1. So1 Rear Panel
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2.4 THE VIDEO DISPLAY

1) Turn ON the So1.

2)

lEPT3 20

video monitor by touching
has its own manual if you

Turn on POWER
swi tch. (The
reference it. )

to your
moni tor

its power
need to

3) The SOLOS prompt character followed by the cursor (>l ) should
appear at the upper left corner of the screen. The greater-than
sign is the SOLOS prompt character; it means "now you can type
a SOLOS command." The cursor is the solid vertical rectangle
which occupies the character position in the display where
the next character is to be printed or the point at which the
next operation is to start. Of itself, the cursor does not
affect any characters in the display. A prompt character is
a distinctive symbol that reminds you which program the
computer is running.

The SOLOS monitor program automatically takes control in its Command
Mode when the So1 is turned on. This sequence is ca1led the power-on
initialization. In the Command N1ode, which is the primary mode, the
SoI is waiting for a command. The two operating modes of SOLOS will
be discussed in Section 3, "fntroduction to Software."

If the grompt does not appear, refer to Section 7 , "TLC For Your
11. "

4) Adjust the CONTRAST and BRIGHT
to optimize the display of the

The lines of program instruction or
the riisplay to make room f or a new
i s caIIed " scrolIing. "

controls on your video monitor
cur sor .

Your video display, which is controlled by the SoI, is usually
the factory to display black characters on a white background.
prefer, a qualified person can reverse the display by using the
polarity switch inside the SoI. For details refer to Appendix
" Internal ControIs. "

set
If

3

by
-'o u

text
line

are rol1ed up
at the bottom.

off the top of
This is action

2.5 KEYBOARD CONTROLS AND KEYBOARD RESTART

(A detailed reference to the keyboard is provided in Section 5,
the Keyboard." This section contains only the information that
v:i11 need to perform the steps in Section 4, "Loading Programs
Cassette.'r )

ttAt
you

f rom

When UPPER CASE And REPEAT are pressed simultaneously, a keyboard
restart is executed with the result that UPPER CASE resets to lower
case letters and the So1 is reset as if it were powered-up (power-on
initiali zation) .

t

2-3 Sol
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keyboard restart to return to from:

command or does not

2L

SOLOSUse the

1) A program that does not have an exit
recognize its Exit command.

2) A program that is caught in an endless loop as indicated
by its inability to respond as it is supposed to. For
example, when the program "locks up" the keyboard so that
there is no response to pressing any of the keys
(except UPPER CASE and REPEAT).

3) A program that has been otherwise rendered defective by
an error.

,
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sEcrroN 3

INTRODUCTION TO SOTTWARE

3.1 WHAT IS SOFTWARE?

A computer serves 1itt1e purpose by itself. However comPlex its
physical components, however ingenious the design of its circuitry, a
computer is useless unless there is a way for a person to teII it what
to do.

Control of a computer is achieved by means of "programs" which are
lists of instructions written by people in languages that both people
and computers can understand. (Actua11y, the computer does not
"understand" anything; rather, it is designed to fol1ow instructions
that are expressed in a certain way. ) The programs associated with a
computer constitute its SOFTWARE. The physical components of the
computer constitute its HARDWARE.

Software varies in its complexity. When you type your first BASIC
program on the So1 keyboardr you will have created an example of
ioftware. The software required to orchestrate and monitor a
successful lunar landing is much more complicated than your BASIC
program, but it is the same in kind: a person or a group of people
write instructions for the computer to follow. Some programs make it
poSSible for other programs to run. For example, your BASIC Program
will run because a larger program called BASIC is interpreting it for
the 8080. BASIC wilI run because SOLOS (or PTDOS) is regulating the
operation of the So1 and its peripherals. (BASIC "makes caIIs" to
SOLOS to perform certain functions so that the functions need not be
repeated in BASIC.) When you communicate with the computer, whether
by typing on its keyboard or by loading information from a cassette or
disk, the computer responds aecording to instructions that people have
given it. The apparent intelligence of the computer is determined by
the care that you and other people have taken in instructing it.

A set of instructions that you tyPe on the keyboard is not very
permanent: it exists only in the volatile read-wri.te memory of the
So1. If the power fails in your building, or if you turn the computer
off, the progiam disappears. If a program is very short, you might
not mind the time it takes to type it on the keyboard every time you
want to use it. Most programs, however, are much too long for such a

practice to be convenient. Entering a Program manually is
lime-consuming and likely to introduce errors. You might spend hours
typing the instructions and then execute them, only to find that you
trlve omitted or mistyped something and accidentally destroyed a part
of your program. (Remember that a computer will act only on what you
have actually told it, not on what you might have meant to teII it.)
Recording soitware on a medium tike cassette tape, disk, or read-only
memory i; a way of giving permanence to a correct version of the
softw-are; it also reducei ttre amount of time required to load the
program into memory. A program that would take hours to type into the
-omputer correctly can ba "iead" from a cassette in minutes, from

3-1 So1
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a second. A program recorded in read-only memory need
into memory at all, because it is already there.

e-oftware may be classified according to its function:

The most important program associated with a computer is its OPERATING
SYSTEI'{. The function of an operating system is to provide an
interface between all other programs and the computer hardware.
Processor Technology Corporation offers two operating systems for the
Sol: SOLOS for cassette systems and PTDOS for diskette systems.

A program designed to solve a specific kind of problem -- for example,
to keep records of inventory, perform statistical analyses, or process
text is ca1led an APPLICATION PROGRAI\I. Most of the programs that
you will writer Bt least at first, will faIl into this category.

Programs that help a programmer to develop other programs are caIled
PROGRAI"I DEVELOPI,IENT SOFTwARE. Programs in this category include
editors, assemblers, interpreters, compilers, and debuggers.

Appendix 1 contains a partial list of prerecorded programs that you
can buy for your So1.

3.2 COMPUTER LANGUAGE AND LANGUAGE TRANSLATORS

Computers are good at arithmetic. This fact has 1ed many people to
elieve that only mathematicians can "taIk" to computers. Anyone who
as ever "spoken" to either a computer or a mathematician will realize

that, although all computers and most mathematicians are good at
arithmeticr language remains the primary vehicle for communication.

(

Computer languages are simpler than "naturaI" languages for several
important reasons. When people communicate with one another, the
meaning of a sentence is conveyed not only by the individual words
their order, but also by the context in which those words occur. (

spoken language, intonation and various physical factors also
contribute to context.) A person can guess at the rneaning of an
unfamiliar word by looking at surrounding words, sentences, and
paragraphs. The meaning of an entire sentence can be dependent on
contexti vre have all. heard people accused of "taking words out of
context" to confuse or mislead others. A computer is not as well
equipped to handle context as a human being is. To eliminate
ambiguity, a computer language must consist of a limited number of
statement fypes and a carefully defined vocabulary. A computer
language, by contrast to a "natura1" language, is "context-free,"
i.e., a statement must have the same meaning, regardless of its
context.

and
In

In order for statements in a computer language to be understood by a
computer, they must be reduced to a pattern of binary codes directly
intelligible to the computer hardware. ("Binary" means nin base 2.")
This binary "language" is ca11ed I,IACHINE LANGUAGE. Programs that
'-ranslate statements from other languages into IIACHINE LANGUAGE are
cAlled LANGUAGE TRANSLAIORS.

(
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The language that reguires the least translation for a given processor
is calIed its ASSEMBLY LANGUAGE. An assembly language is the symbolicrorm of the corresponding machine language, it uses symbols to

present oPerations and memory addresses. Because the SoI is based
on an 8080 microprocessor, its assembly language is called 8080
Assembly Language. A language translator that translates programs
from assembly language to machine language is called an ASSEI"IBLER.

Writing programs in assembly language is more difficult th
programs in other computer languages, because the programm
understand how the central processor is structured and how

learn and use are the
9. t FORTRAN, BASIC, and
is assembly language.

an vrriting
er must
memory is
language

ne language

For

addressed. It takes longer to write a program in assembl
than in a "higher level" language, but the resulting mach
program can be shorter and more efficient.

vi

The easiest computer languages for people to
HIGiIER-LEVEL LANGUAGES. These languages, e.
PILOT, are closer to natural languages than
example, the way to say

PRINT "HELLO"

in BASIC is
PRINT ''HELLO''

The structure of a higher-1eveI language does not reflect (or reflects
only d j.mIy) the structure of a particular computer. To write a

Program in FORTRAN, BASICT or PILOT, you do not have to know anything
out the 8080; you DO have to know exactly what you want to

-ucomplish and how you are going to explain it. A language translator
that transl-ates higher-leveI language programs to machine language is
called either an INTERPRETER or a COMPILER. For an entertaining and
informative discussion of interpreters and compilers, read the article
entitled "Your Personal Genie" in the lrlay/June 1977 issue of Personal

1 Ma azlne.

3.3 SOLOS

SOLOS was introduced in Section 1.5 as the "personality" of the So1.
This program provides the So1 user with a convenient means of
accessing and managing the system resources and controlling execution
of all other programs that run on the So1.

SOLOS is available on either of two Personality Modu1es. (Reca11 that
a Personality Module is a plug-in circuit board containing a read-only
memory chip. ) If you have a SoI System I-A or II-A, your system has
the SOLOS Personality l'{odule; if you have a Sol System III-A, III-B,
IV-Ar or IV-B, your system has the BOOTLOAD Personality l"todu1e.

The two versions of SOLOS are almost identical. Each has 19 commands
that allow you to examine and change the contents of memory, control
one or two cassette recorders, determine the source of input andF-stination of output, and execute other programs. Some of the

mmands perform "housekeeping" functions such as setting the rate at
which data are read from tape, or the rate at which characters are

\
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displayed on the video monitor. The respects in which the versions
differ are few but important. The version of SOLOS on the SOLOS
Personality Module has two possible operating nodes: Command Mode, in
which the Sol, operates as a stand-alone computer, and Terminal Mode,
in which the SoI functions as a video terminal for connection to
another computer. On the BOOTLOAD Personality Module SOLOS has only
one operating mode, the Command Mode; the command to enter Terminal
I{ode is replaced by a command that loads PTDOS, the Processor
Technology Disk Operating System. (For details on PTDOS, refer to
PTDOS User's Manual.)

3.3.1 Command Mode

In the SOLOS Command lrlode, SoI operates as a stand-alone computer
under control of the program contained in the personality module.
SOLOS can "hand over" control to other programs that have been loaded
into the So1, usually from cassette tape or diskette. For detailed
information about the SOLOS operating system, including a complete
discussion of the commands, refer to the SOLOS/CUTER User's Manual,
Second Edition.

)

With the SOLOS Personality Module installed, the computer is in
Command l'lode when power is applied to the So1. The > that you
the screen is a "prompt" character; it te1ls you that SOLOS is
for you to type a command.

the
see on
waiting

All of the instructions in this section refer to operations in the
SOLOS Command Mode. Terminal llode is described in the Sol technical
manual.

3.3.2 "Try It"
In this section you will try out a few SOLOS commands. Fo11ow all
instructions exactly. If you make a typing error while entering a
command, use the DELete key to backspace and erase characters.

1) Turn on the So1 and the video monitor. Look at the keyboard;
if the UPPER CASE key is not illuminated, press it once.
(When you type a SOLOS command, you must always use upper case
letters; otherwise the command will not be "understood.")

2) Type the following command:

DUMP cqgq c0Eo

The DUI{P command displays the contents of memory on the video
monitor or other output device. The "C|gfi" and the "C|Efi" in
the command are hexadecimal numbers: that is, they are numbers
in base 16. In this command, the numbers identify addresses
in memory. C999 is the beginning address of SOLOS.

3) Press RETURN to show that you have finished typing the command.
Lines of hexadecimal data will scroll (move) rapidly up the
screen. The display will stop scrolling after the contents
of all locations from C6OO to C080, inclusive, have been
displayed. The numbers that you see are part of the SOLOS
program, in machine language form.

I
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4) Type the following command:

ENTR cagg

s)

6)

The ENTR command is used to enter hexadecimal data from the
keyboard into the read-write memory of the SoI. The "CaO|"
in the command identifies the address at which the first entrywill be stored.

Press RETURN to show that you have finished typing the command.
A colon (: ) prompt character will appear at the start of thenext line.
fypg the following data, including blanks. If you maketyping error, use the DELete key to backspace. (The da
represent a litt1e program that prints the word ',He11o,'screen. You will be typing the instructions in machine
form; the original assembly language program is printed
end of this section.)

a
ta
o
1
a

n the
ang uage
t the

7)

2t 11 C9 7E FE Og CA 0 4 C0 47 CD 19 C0 23 C3 03 and RETURN

When the colon reappears, type

cg 2i 26 48 4s 4c 4c 4F 6i/ and RETURN

(The slash (/) shows that you have finished entering the data. )

rhq.program you have just typed should now occupy addresses
c9Q0 to C918, inclusive, in-Lhe read-write memoiy of the So1.

To verify that the program is in memory, give the DUMP command:

DUMP cao6 C918

Then press RETURN key. The output should look just like what
you typed in step 5, except that the entries will be arranged
16 per line, and each line will begin with the address of its
first entry.

8) Type the following command:

ExEc ca6t

Th: EXEC cemmand executes (or "runs") the program that starts
at address CaiO.

9) Press RETURN to show that you have finished typing the command.
The word'HELLO" should appear on the screen. If it does not
appearr or if something else happens, you made a typing error
in step 6. Press UPPER CASE and REPEAT together, and try again.

10) Using your SOLOS/CUTER User's Manualr €Xperiment with the other
console commands until you feel at home with your So1.

3-5 So1
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* PROGRAII TO PRINT "HELLO'' FOR So I USER, S I{ANUAL

oRG gce$$H
LXI H,HELO

sHow lr{ov ArM
cPr n
Jz 0ci0en
UOV B,A
CALL SOUT
INX H
JI'{P SHOW

HELO ASC , HELLO,
DB6

SOUT EQU gCI19H

)

t

I

o @

-i^ I -+-r:i.l+?"r.'
#'tS

ltril
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SECTION 4

LOADING PROGRAI'IS FROM CASSETTE

4.1 INTRODUCTION

In this section you will load from cassette the program Extended
Cassette BASIC that is supplied with the So1. Then, using Bxtended
Cassette BASIC, you will enter a miniature demonstration program, as
if you had just programmed it yourselfr EDd write it back out to
cassette. Finally, you will load the program back in from cassette
and run it again to complete the cycle that applies to all the
programs you will compose from here on.

The instructions given in this section are intended to get you started
in using your Extended Cassette BASIC User's Manual, which is a
handbook for th d with a So1 and a
cassette recorder. (The edition referred to in this section is the
first printing, January, 1978. If you have a Helios ff Disk tlemory
Sy stem, use the Extended Disk BASIC User's Manual.

4.2 AUDIO CASSETTE RECORDERS (Preliminary Information)

Refer to your
Recorders and
this section.

SOLOS/CUTER User's Manual, Appendix 1, "About Cassette
Cassette Filesr" for important information related to

A complete procedure for reading and writing on cassette is given in
Section 4.3, "Getting into BASIC." The following paragraphs in this
section are preliminary notes.

4-1 Sol
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4.2.1 Operating A Cassette Recorder

29

this section assunes that you have the standard
supplied with the SoI System I-A, the RQ-413A.
recorder or have a different recorder, refer toiCassette Recorder Supplement.'

cassette recorder
If you do not have a
the Appendix, )

If you plan to operate two recorders, also refer to the Appendix,
nCassette Recorder Supplement.'

If you have problems loading from or storing to cassette, refer to
Section 7.5, "Troub1e-shooting Cassette Operations."

4.2.2 Cassette Recorder Operating Tips

For best results when using audio cassette recorders with the So1,
observe these tips:
Set the volume control to number 6 (about 2/3 fu1I volume). Set the
tone control at number 10 (maximum). The So1 has automatic Aain
control that compensates for a wide range of leveIs; but the above
settings give the most reliable results. If you have a recorder
different from the one supplied in a So1 System, experiment to find
the optimum setting for the volume and tone controls.

CAUTION

The IIICROPHONE input can be live when you are
recording through the AUXILIARY input on some
recorders other than the one supplied with a
So1 system. De-activate the I"IICROPHONE input
according to the manufacturer's instructions.
(In some cases, you can de-activate the

MICROPHONE input by plugging a termination Plug
into the MICROPHONE jack.)

4.2.3 Notes on Writing to Cassette

0

selects Unit I. Refer to your soLos/curER
instructions on how to use tape commands.

To make file retrieval much easier, keep a record of where individual
files are recorded. After recording the last file on a side, rewind
the tape, set the tape counter to zero, and issue a CATalog command
(see SOtOFTCUtnn User's Uanual). As each fi1e header is displayed,

fn the case of two recorders, Unit I and 2

SAVE command in order to select the desired

make a nota oE the following and mark the cassette with
information:

1) Tape counter reading.

2) Exact file name.

3) Load address.

4) File length.

must be specified in the
recorder. A default

User's Manual for

this

t
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4.2.4 Notes on Reading
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from Cassette

In order to read a specific file from tape, you must start the tape at
least two seconds ahead of that file. This delay allows the SoI audio
cassette interface circuitry and the recorder playback electronics to
stabilize after power is turned on. Because aII file searches are in
the forward direction, the simplest approach is to rewind the
cassette(s) completely before a read operation, unless you know that
the file of interest is recorded at least two seconds into the tape
from where the head is currently positioned.

4.3

1)

GETTING INTO BASIC (Procedure for Using A Cassette Recorder)

Be sure you have connected your system according to
Section 6, "Unpacking And Installationr" and have familiarized
yourself with the information in Section 2, "At the Controls"
and Section 3, "Introduction to Software."

2)

3)

Turn on

SeIect

a) VOLUME:

b) TONE:

your SoI.

frorn your system components the cassette labeled
"Extended Cassette BASIC."

4) fnsert the cassette, label uP, into the recorder.

5) Initially, adSust the following controls on the recorder:

(If you have a recorder other than the one supplied with the
So1 System I-A, try different volume settings until you find
a reliable setting.)

Set

c) COUNTER: Reset

5) Turn on POWER to

7) The SOLOS prompt
should appear on

5 (about 2/3 fu1I volume).

10 (maximum for sensitivity to
higher frequencies).

to Zero.

Set to

to the

your video minitor.

character followed by the cursor (>t )

the left of the screen.

8) When the prompt aPpears, set UPPER CASE by pressing the
UPPER CASE key so that its indicator 1i9ht comes on.
Type on the So1 keyboard the command: CA and press RETURN.

This command aIlows the
control. (A1ternate1y,
from the recorder. )

recorder motor to operate under local
you can disconnect the REMOTE plug

9) Press REVIEI^I (REI{IND) on the recorder, to rewind the cassette
to the starting position. A11 the tape should be on the left
reel of the cassette. Press STOP on the recorder.

4-3 So1
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10) PIay the tape for about 15 seconds to advance it past the leader.
(This can also be done using your index finger to turn the takeup
reel before inserting the tape. )

)11)

L2)

If you have disconnected the REMOTE plug, reconnect it.

On the So1, press II{ODE SELECT.

This will re-initialize SOLOS and remove loca1 control of
the recorder.

13) Press PLAY on the recorder.

The tape should not move.
step, but afterwards refer
Cassette Operations. " )

(If it does, continue with the next
to Section '7 .5, "Troub1e-shooting

14) Type in the command: XEQ BASIC

and press RETURN.

"BASIC" is the name of the file(XEQ stands for EXECUTE;
on the cassette.)

The cursor should disappear and the tape should move for about
3 minutes. The display should not otherwise change. When the
program has been loaded into the So1, a copyright notice
appears followed by an announcement that BASIC is sizing up
the anount of memory possessed by the computer in which it has
suddenly found itself.

15) Press STOP on the recorder.
I

Shortly BASIC will display its findings in hexadecimal and
that you enter the beginning address of the memory you may
to reserve from the operations of BASIC.

For now, press RETURN. This tel1s BASIC that it is free to
use all of memory for its work space.

ask
wi sh

16) BASIC presents two more questions whose purpose is to reduce
the size of the program to leave the maximum amount of memory
for working space. It asks if you wish to delete "matrix
operations" and "extended functions." You'wi11 be able to learn
about these in the Extended Cassette BASIC User's Manual, but
for now, answer by typinE EYrr to both questions.

17) BASIC should now present the message: READY.

The cursor is already at the beginning of the next 1ine.
You are now 'in' BASIC.

t
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4.4 WRITING PROGRAI.{S
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AND SAVING THEI"I TO CASSETTE

4.4.1 Writing a Program

Let us write a little program whose purpose is to calculate the miles
per gallon you get with your motor vehicle or airplane and the cost
per mile. This will be an extremely simple example sor if you already
know the programming language BASICT you can skip along to Section 5,nAt the Keyboard."

1) Let us call the program MPG. You could do
on a calculator very easily, so you will be
the steps in writing this program.

these
able

calculat ions
to follow

2) In EASIC, a "statement" is an instruction and is preceded by a
line number. We will number the first statement '10" and the
second "20u. We skip nine line numbers in between in case we
want to go back and insert other instructions as an afterthought.

3) Because we want the program to ask the user to enter
mileage data to be used in the calculationsr w€ will
PRINT statement to display a message on the screen.
the first statement through the keyboard as follows:
(If you make a typing error,
retype the entry. )

use the DEL key to backup, and

10 PRINT ''ENTER I'1ILES'';

the
use the
Enter

4) In the next statement we want the user of the program to enter
the number of miles, vrhich we shall represent by the
variable rrM.rr Variables are described in Section 2.3.2,
"Variablesr" of the Extended Cassette BASIC User's ManuaI.
Enter the second statement:

20 INPUT M

This statement will cause the program
the miles travel-ed on a tank of f ueI.
computer to print the user's response
same 1ine.

to ask the user to enter
The semicolon telIs the

to statement 20 on the

a value entered from the keyboard
with the name 'lvl.'

This causes BASIC to accept
and to associate that value

5) We program the entry for the gallons of fuel consumed in the
same manner as the miles:

30 P. ''ENTER GALLONS'';
40 IN. G

Note that we
"PRTNT" and
explained in
"Definitions

can abbreviate to save time. "P." stands for
"IN." stands for "INPUT." Abbreviations are
your
ofC

Extended Cassette BASIC User's ManuaI, 2.2,
ommand5 and Statements.'

\
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statements for the entry of the cost of the fuel take
same form as those for miles and gallons:

50 P.
50 rN.

NENTER COST IN PENNIES'';
c )

7) Now we program the answer and calculation for the miles per
gallon. Enter the statement:

70 P. TTMILES PER GALLON=" , Nl/G

As described in your Extended Cassette BASIC User's ManuaI ,
2.3.3, "Expressions," "YL/G" means "the value entered
divided by the value entered for G." The comma that
the PRINT statement signifies that the answer to the
expression is to be printed out on the same 1ine.

f or l'1

follows

8) The final statement
Enter:

takes the same form as statement 70.

80 P. "COST PER MILE
90 END

IN CENTS" , C/t"

As described in the Extended Cassette BASIC User's Manual I
4.3, "Stoppi ng or Delaying Executionr" we terminate the
program with the END statement.

9) To see the program you have entered and check it over before
running, enter the command: LIST and press RETURN.

I(Note that commands do not need line numbers since they
not part of the program. ) BASIC will list your program
screen as follows:

are
on the

10 PRINT
20 INPUT
30 PRINT
40 INPUT
5O PRINT
50 INPUT
7O PRINT
80 PRINT
90 END

''ENTER MILES'';
Ir,1

''ENTER GALLONS'';
G

''ENTER COST IN PENNIES'';
c
"MILES PER GALLON=", M/G
"COST PER MILE IN CENTS=.'I C/1,1

10) If you wish to correct an error or change a statement in your
program, you may do so by simply retyping it including the line
number. To insert an additional statement, number it with one
of the intervening line numbers.

11) To see that your program runs as it should, enter the command
RUN and press RETURN. (In the process of debugging a program,
you can run the program starting at any instructions by including
the line number of the instruction. For example, RUN 40.)

Enter data as called for by the
along.

program to make it continue (
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hrhen you
follows:

I

Saving a Program To

are satisfied with

EPT3-34

Cassette

the program, try saving it to cassette as
,l

1) Enter the

'rI'IPG" is

The rr Trr

The SAVE
Casse t te

BASIC command: SAVE I{PG , T

and press RETURN.

the name of the program (to become

is "Text Mocie" in which the program

command is described in detail in

a file on cassette) .

is to be saved.

your Extended
BASIC User's Irlanual , 3.4.3, "Read or Writing on Tape."

(
It

2)

3)

4)

6)

7)

8)

BASIC displays the message:

Prepare Tape Unit 1 for writing to: MPG.

Load the recorder v.rith a blank cassette. Do not use your
cassette copy of Extended Cassette BASIC.

REWIND the cassette if necessary.

PIay the tape for about 5 seconds to stabilize the recorder.

Depress the RECORD and PLAY buttons on the recorder.

Press any key to teII BASIC to start recording.

When the program has been recorded, BASIC returns the cursor
with the message: READY.

Press STOP on the recorder.

4.4.3

( These
can be

RecaIling a Program

instructions assume
recalled from tape w

from Tape

ou are
iIe in

still in
sol,os. )

v
h

BASIC, although programs

1) Type in the command: GET I\'lPGrT

and press RETURN.

The GET command is described in your Extended Cassette Basic
User's l"lanual in Section 3.4.3. (GET in BASIC is not the
same comma-nd as GET in Solos.)

BASIC displays the message:

Prepare Tape Unit 1 for Reading:

2) REWIND the cassette if necessary.

3) Press PLAY on the recorder.
t

I t
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4) Press any key to teII BASIC

) Check the tape to see that
loaded, BASIC displays the
and ending addresses.

IEPT3 35

to start reading.

it is moving. When
name of the program

the
and

program is
its beginning t

5) Press STOP on the recorder.

7) Run the program by entering the command: RUI.I and press RETURN.

To exit from BASIC, type the
'B.n is short for BYE. This
to SOLOS.

B. and press RETURN.
returns control of the computer

command
command

BASIC is
command:

sti 11
EXEC

iin memory starting at address O. To re-enter, type the

(

t
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4.5 THE So1 ALSO RISES

Having read the previous four sections you are now considered a So1
fledgling and are, therefore, presented with the following choices of
how to proceed with this manual. If you are anxious to start writing
your ovrn programs, you can start reading your SOLOS/CUTER and Extended
Cassette BASIC manuals, using this manual as a reference as the need
may arise. If you are interested in obtaining pre-recorded software,
or additional equipment, you might read Appendix 1 of this manual. Or
if you want more in depth background on the So1, just read on to
lection 5, which is all about the So1 keyboard.
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SECTION 5

AT THE KEYBOARD

THE KEYBOARD, GENERAL INFORITIATION

This section is a detailed reference for using the keyboard when
soLos monitor program is resident in the soI, for the display of
characters and symbols associated with SOLOS, and for programming
Sol's response to the keyboard output.

the

the

:r

The keyboard is an input device that produces Ascrr encoded
data. (ASCII = American Standard Code for Information Interchange.)
Th" keyboard output is hardwired to the So1 keyboard port. Undei thedirection of SOLOS or another program currently in control, the ASCII
code generated by the keyboard is decoded by a 6s74 charactergenerator ROM which generates a dot pattern for the video display.
The SoI Terminal Computer has an ASCII 96-character keyboard. Its key
arrangement conforms to the standard typewriter format. The ASCII
character set, which includes alphanumerics, punctuation marks and
control codes is shown in Appendix 4, Table A4-1, ,'SoI Keyboard
characters Keys." There are 22 function keys (incruding AScrr
functions and five cursor controls); these are given in Table A4-2,
"sol Keyboard Function Keys." A separate 15-key arithmetic pad is
also provided.

5.1.1 Key Functions are programmable

The exact function of most keys on the SoI keyboard is determined by
the software used (for example, the program contained in the
Personality Module). Except for the keys that are "hardwired," any
other program can also control the response of the system to the codes
produced by the keyboard. Any key that generates a code can be
redefined by a program to perform a specific function. (The codes are
given in the tables in Appendix 4.) However, the high order bit of
the binary code (the eighth bit) of some of the function keys is set
by the So1 keyboard as determined by the SoI rather than by the ASCII
standard. For ex.ampIe, the f unction key RETURN.generates the code 8D,
whereas the control character CTRL/M generates 6o. (Contro1 keys and
the transmission of keyboard codes are explained in 5.4.)
fn this section, each key function is described in terms of its role
in the SOLOS Terminal Mode unless otherwise specified. SOLOS in the
LocAL Terminal Plode allows most of the symbols generated by thecharacter generator to be seen when their correiponding keys are
activated, whereas sol,os in the command Mode is programmed to
recognize the keyboard codes according to its own purposes. Many
keys, especially control keys, do not serve the same functions in
Terminal Mode that they serve in SOLOS Command Moder or in BASIC,
PTDOS, ALS-8, etc. Control keys are discussed in Section 5.4.

5-1 SoI
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For purposes of exposition in
ivided into three categories:
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this section, the So1 keyboard keys

I

are

1) Character keys which are similar to typewriter keys
which print characters.

2) Function keys which primarily perform functions rather
than print characters.

3) Control keys which are the character keys generating
a different code when pressed with the key CTRL.

A separate subsection is devoted to each. Regardless of their type,
nearly all the keys generate an ASCII code. Keys that are hard-wired
(internally connected) do not generate ASCII codes. As will be seen
in this section, some of the keys in one category generate the same
ASCII code as some keys in another category. This overlap is
especiatly the case with eontrol keys and function keys.

5.L.2 Operating Features and Keyboard Indicators

The So1 keyboard features N-key rollover. That is, several keys can
be pressed at the same time without loss of characters or commands;
key entries are made in the order of actual key closures. (A scanning
circuit prevents simultaneous key operation. )

Three keys (SHIFT LOCK, UPPER CASE and LOCAL) have indicator 1ights to
Lndicate keyboard/terminal status. When any of these keys is pressed
to turn an indicator light onr the light remains on after the key is
released to show that the status persists. Pressing UPPER CASE and
LOCAL again turns the light out to indicate the alternate status.
SHIFT LOCK is turned off by pressing SHIFT. The indicators are
further described under the individual key description.

5.1.3 Using Table A4-1

In Table A4-1, there are three major columns, one for the key when
UNSHIFTED (Iower case), one for the key UPPER CASE or SHIFTED (shifted
dual character) and one labeled "CONTROL" for when CTRL is pressed
simultaneously with a character key. Each of these three columns is
broken down into two sub-headings. The column headed by "KEY/SYMBOL"
gives the labels rnarked on top of the character keys, in the seguence
found on the keyboard. (In the case of control keys, only the symbol
displayed is given.) "HEX CODE" gives the hexadecimal form of the
code generated by the keyboard when the key is pressed while being
shifted, unshifted or "control." In resPonse to the code, the So1
character generator can provide for the display circuitry, a symbol
given in the columns 'KEY/SYMBOL" and "SYMBOL." Except for control
characters, the symbol displayed is generally the same as that on the
keytop. (Some keys are programmed by SOLOS to move the cursor without
displaying a symbol. )

I

(

t
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EXAT,TPLE:

Looking at the
we see that:
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nWil entry in Table A4-1, and reading across the table,

1) Pressing 'w' unshifted generates the code 77
producing a lower case "w. "

2) Pressing nW* shifted generates the code 57
producing an upper case 'W. "

3) Pressing CTRL (control) and 'W' together, whether
shifted or unshifted, generates the code L7 producing
the control character graphic symbol for the ASCII
'end of transmission block:" (l)

5.2 CHARACTER KEYS (Refer to Table A4-1. )

The character keys include upper and lower case alphanumerics,
punctuation marks, and special graphic symbols. They are arranged
the most part as on a standard typewriter. Pressing one of these
causes the associated character to be entered into the So1. They
be activated in either the unshifted, shifted, or control modes.
there are two characters labeled on a key, the uPper character is
typed when the key is pressed simultaneously with the SHIFT key.
unshifted, the keyboard generates the lower character. (See also
Section 5.3.2, "Upper Case. " )

for
keys
can
If
When

l{l If you wish to see the character set displayed at this time, use the
procedure at Section 5.4.3, "Familiarization with the Control
Symbolsr" but press each of the alphanumeric, punctuation and symbol
keys without pressing the control key. As each is pressed, the
corresponding character in Table A4-1 should appear on the screen.

5.3 FUNCTION KEYS

The function keys generally are distinguished from the character keys
by their size and color. They are either black or white, whereas the
character keys are grey. The function keys are also mostly larger
than the character keys. (There are a few exceptions.)

The ASCII codes of some function keys overlap the codes of some
control keys. Control keys are discussed in Section 5.4.

x

5-3 SoI

(Refer to Tab1e A4-2, "SoI Keyboard Function Keys.")

The primary purpose of the function keys is to perform special
functions rather than print characters; however, many functions keys
do generate standard codes which can be transmitted in Terminal Mode
and can print or display their associated graphic symbol, if they are
so directed by the program that controls them. (Refer to Table A4-2
to see whether a code and symbol are generated.) An example of a

function key that is similar to the carriage return on a typewriter is
the RETURN key. Except for DEL, the function keys are unaffected by
the SHIFT key.

\
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Fig. 5-I. SoI Keyboard

5.3.1 Cursor Control Keys

The cursor is the solid vertical rectangle that occupies the character
position in the display where the next character is to be printed or
':he point at which the next operation is to start. In itself , the
:ursor does not affect any characters in the display. (The display of
-he cursor is controlled by internal switches described in the
appendix'rfnternal Controls.")

Five keys control the movement of the cursor (excluding the space
bar). They are: HOtlE CURSOR and the four smal1 black keys marked
with directional arroh,s. They are located in the lowest row of the
keyboardr oD either side of the space bar.

To move the cursor up, down, left or right, press the applicable
cursor control key. Each time you press a key, the cursor moves one
unit in the direction you indicate--one space horizontally or one Iine
vertically. These keys may be used with REPEAT to continuously move
the cursor. In the Terminal Mode, when the cursor comes to the end of
a 54-character line, it moves to the extreme edge of the adjoining
1ine, above or below depending on its direction. In the Command !1dde,
the cursor returns to the beginning of the same Iine.

Pressing HOME CURSOR moves the cursor to its home position--the first
character position in the upper left corner of the screen; it does not
otherwise iffect the display.
None of the cursor control keys are affected by SHIFT status. None are
displayed or transmitted. (Refer to Section 5.4.2, "Transmission and
Display of Control Keys.")

I

(

t
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Descriptions of
3-40
Function5.3.2 f ndividual

Keys are
first in

Keys

described here generally in the order found on the keyboard,
a group on the left side, then in a group on the right side.

SPACE BAR

Pressing the Space Bar
character occupying a
with a space.

moves the cursor one space to
position from which the cursor

the right; a
moves is replaced

ESCAPE

The display of
SOLOS. (Ref er

ESCAPE symbol is
SOLOS/CUTER User-s

the
to

masked off (not displayed) in
Manual. )

BREAK

Pressing BREAK forces
line to a space level
communications systems

TAB (See Table

CTR.L (ControI )

SeriaI Communication Interface (SCI) output
as long as the key is depressed. (Some
this feature. )

the
for

use

A4-2 . I

See the special section on Control Keys, 5.4

SHIFT LOCK and SHIFT LOCK Key/Indicator

This large grey key on the left of the keyboard works like the LOCK
key on a standard typewriter. The SHIFT key is a direct internal
operation (hardwired) . When pressed it shifts lower case letters to
upper case letters and lower dual characters to upper dual characters.
The keyboard remains in upper case as long as SHIFT is held down.
SHIFT is active independently of the status of UppER CASE.

Pressing SHIFT LOCK so that the indicator light goes orlr locks the
sHrFT key electronicarry in the upper dual character position.
Pressing SHIFT again returns the keyboard to lower dual character
position and causes the SHIFT LOCK indicator to go out.

UPPER CASE Key/Indicator

This is a large white key on the lower left side of the keyboard.
Pressing this key so thal the indicaLor light goes on activates the
uPper case keyboard function so that all alphabetic characters entered
from the keyboard, regardless of SHIFT key status, are produced as
upper case characters. Dual character keys are not shifted. (Dual
character keys, however, do respond to the SHIFT key.) With the
indicator Iight on, the SoI keyboard essentially simulates a Teletype
(TTY ASR 33) keyboard. ("Teletype" is a registered trademark of
TeieType Corp. ASR= Automatic Send/Receive. )

5-5 So1
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UPPER CASE to turn the indicator
to normal SHIFT key operation.

4T

light off return the

UPPER CASE and REPEAT (See Seetion 2.5, trKeyboard Restart".)

LOCAL Keyllndicator
Pressing LOCALT so that the indicator light goes oDr sets the So1 for
Iocal operation in which keyboard entries are not transmitted, but
they are "looped back" to the SeriaI Communication Interface (SCI)
input for display. When set, the LOCAL key, through internal
circuitryr connects the serial output to the serial input and disables
serial transmission external to the So1. That is, the SoI is not "on
Iine." Pressing LOCAL againr so that the light turns off, ends Ioca1
oPeration. (This corresponds to the Iocal/line switch on a TTY.)

RETURN

)

!

l

RETURN is a large black key in
The function of the RETURN key
return on a typewriter. (This
return. )

the upper right corner of the keyboard.
is similar to that of the carriage
is the same action as a TTY carriage

In the Command Mode, RETURN is used to enter a command after it is
'yped; the command is thereupon executed by SOLOS. A11 characters
he line to the left of the cursor are interpreted as the command.

".fter the command is executed, the cursor is returned to the left
margin on the next Iine. If more than one command line is on the
screen, one can execute any one of them as follows: position the
cursor to the right of the desired command and press RETURN. (This
procedure will work even if the command has already been executed,
long as the command has not.scrolled off the screen.)

on

(

AS

In Terminal Mode, when RETURN is pressedr 6h ASCII CR character is
sent to the remote computer and the cursor is moved to the beginning
of the line on which it resides.

fn either mode RETURN also erases aII data in the line to the right of
the original cursor position.

LINE TEED

Pressing LINE FEED moves the cursor vertically downward one 1ine.
(This is the same action as a TTY line'feed.) In the Command Mode,
LINE FEED function exactly like RETURN, except that it does not erase
any data in the line to the right of the original cursor position.

LOAD

The LOAD key character is displayed but causes no other action in
Conmand Mode. t

5-6 So1
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DEL (Delete)

The delete key is a small grey key labeled'DEL,'Iocated on the right
side of the keyboard. The delete key is active when unshifted. When
the cursor is positioned over a character and the delete key is
pressed, the character is replaced with a space and the cursor moves
one space to the left. Used in conjunction with the REPEAT key, DEL
can be useful in deleting a string of characters to the left of the
cursor.

The DEL key is also a dual character key; when shifted, it generates
an underline. It is also a control key. Because the DEL key has
aspects of both a character key and a function key it is included in
both Tab1e A4-1 and A4-2.

REPEAT

This is a medium-sized black key on the right of the keyboard. When
pressed at the same time as another key, it repeats the function of
the other key until either key is released. For example, when REPEAT
is pressed together with the space bar, spaces will be cleared of
characters as the cursor moves to the right; when used with the cursor
directional keys, REPEAT moves the cursor continuously until released.
With a character k"y, it repeats the character. The rate of
repetition is approximately 15 times per second.

REPEAT is a hardwired function that does not generate a code.

When UPPER
restar t is
UPPER CASE
Restart. " )

In both
c ur sor

CASE and REPEAT
executed (SOLOS
resets to lower

are pressed simultaneously, a keyboard
is re-initialized) As a secondary result,
case letters. (See 2.5, "Keyboard

CTRL (See special section on control keys, 5.4.)

MODE SELECT

This is the large white key in the lower right corner of the main
keyboard. If the lilODE SELECT key is pressed, while SOLOS is in either
mode, the So1 will be re-initialized to the SOLOS Command Mode and
display the prompt character followed by the cursor.

HOME CURSOR (See 5.3.1, 'Cursor Control Keys.n)

CLEAR

modes, pressing CLEAR
to its nhome" position

the entire screen and moves the
left corner of the screen).

er ases
( upper

5-7 So1
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5.4 THE CONTROL KEYS

l.1 General Information

CTRL is used with character keys to initiate functions or generate
control characters defined in Table A4-1. A control character is an
ASCII standard character whose code specifies an operation to be
performed, rather than a symbol to be displayed. Usually the
operation is to be performed by a peripheral such as a printer. For
example, a Line Feed (ln), when transmitted to a printer, causes the
printer, which recognizes the ASCII code, to move the paper platen up
one line. ff the resident program caIls for it, the control character
can cause the So1 to produce a graphic symbol representing the control
character.

A control character is generated when CTRL is held down while pressing
a character key (regardless of the status of UPPER CASE AND SHIFT
LOCK). For example, CTRL plus J produces ASCIT 6A, Line Feed.

Some control characters overlap some of the function keys. For
exampler the LINE FEED function key is the same as CTRL/J and CTRL/*.
Certain ASCIf codes are output by two different control keys; for
example z 08, Backspace is produ-ed by CTRLTH and CTRL/ (.

5.4.2 Transmission and Display of Control Keys

:ontrol procedure causes the keyboard to generate a 7-bit code. In
e Terminal Mode of SOLOS, with the LOCAL key off, this code is sent

to the Serial Communications Interface (SCI) for transmission.
Certain function keys which have an eighth bit set by the So1 keyboard
are sent directly to the VDM for display and consequently are not
transmitted.

When the Sol is in the Terminal Mode and the LOCAL key is activated,
the outward bound serial data is connected back to the Serial
Interface input and displayed on the video monitor as the
corresponding control symbol. In the Cornmand Moder cot'ltro1 characters
are not displayed.

The display of control characters can be surpressed by an internal
switch setting. (Refer to Appendix 3, "Internal Controls.")

In Tab1e A4-1, the three columns under the heading "CONTROL" give the
symbol that can be generated by the corresponding control sequence,
the code generated by the keyboard, and the ASCII function.

If you wish to see the control characters displayed at this time,
follow Table A4-1 to generate the indicated control characters. Use
the following exercise, if helpfu1.

e

{

(
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5.4.3 Familiarization with the Control Symbols

This optional exercise requires that a SOLOS Personality Module be'stalled in the So1, and that the control character display option be
-..abled (a switch setting described in Appendix 3, "Internal
Controls" ) .

1) Turn on the SoI and monitor.

as follows:

a) Set UPPER CASE.

b) Type TERM and press RETURN.

,TERI*1" will appear on the screen as you type, and the
cursor will disappear when you press the RETURN key.
The SoI is in Terminal Mode.

3) Set for local operation by pressing the LOCAL key so that the
indicator light goes on. Local operation enables the keyboard
entries to be seen on the display screen. UPPER CASE may
be in either state.

4) Test the symbol generation of the Terminal Mode by pressing
each character key simultaneously with CTRL. As each is
pressed, the control character symbol shown in Table A4-1
should appear on the screen.

5.5 ARITHMETIC PAD KEYS

2) Enter Terminal Mode

The keys
the same
r epea ted
enter ing

on the numeric pad and the hex codes generated by them are
as the arithmetic keys on the main keyboard. They are
in the Standard calculator Pad arrangement for convenience
large amounts of numerical data.

1n

Except for the division symbol key (+), pressing these keys causes the
Sot to produce the symbol labeled on the key. The division symbol key
enters a forward slash (/) character. UPPER CASE, SHIFT, AND CTRL do
not affect these keYs.

5-9 Sol



lEPT3_45
SECTION 6

UNPACKIIiG AND INSTALLATION

Refer to this section when you need to install or move and reconnect a
SoI system. This section contains instructions and procedures.

If your dealer has installed and checked out your system or if you are
going to use an atready installed system, you can skip this section.

6.1 RECEIVII.IG INSPECTION

1) Examine the shipping container (s) for signs of possible damage
to the contents during transit.

2) Carefully open the container and take out the components. Save
the shipping materials for use in returning your So1 unit to
your dealer in case he needs to ship it to the factory.

3) Inspect the contents for damage. If anything is damaged, please
contact the carrier and your dealer immediately. Describe to
them the condition of both the container and its contents so
that they can take appropriate action.

4) Check the contents against TabIe 6-1, "SoI Systems Component
Listsr" to make sure you have received everything. Select the
list for the system you ordered. If you special-ordered your
So1, you may be able to add or subtract items from the most
similar list; otherwise, obtain a list from your dealer. If
anything is missing, please contact your dealer at once so that
he can take appropriate action. Refer to items by part number
and name.

5) FiII out the warranty cards and mail them. Be sure to
fill out each and every warranty card completely. There should
be one card for each product you have received (other than
software). When registered with Processor Technology, the
warranty cards establish you as the owner of the product, and
al1ow Processor Technology to send you important information.

6) When you have unpacked and checked your
reading this section.

So1 system, continue

6-1 SoI
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INSTALLATION OF S-1OO MODULES

to Fig. 6-1, " Install ing An S-100 t'lodule. " )

c
Before reading
Section 7 .2.

WARNING

further, please the warning at

BEFORE PERFORMING ANY SERVICE, DISCO}iNECT THE
AC LINECORD OF THE Sol FROM THE REAR PANEL.

Before installing your S-100 modules, refer to the approprj.ate user's
manual for instructions and precautions. Set the address switches on
the memory modules according to the memory manual module before
installing the modules.

S-100 modules (s) are installed in
for the backplane located in left
from the front).

the expansion chassis (the
rear three quarters of SoI

car dcage
as viewed

5-100 modules are installed in the SoI as follorvs:
(You may install any module in any of the five card slots, except for
the Helios Controller modules; see the Helios II User's Planual.)

Be sure that AC power to the SoI is
red button on the rear panel should
AC linecord from the rear panel.

turned off. The sguare
be out. Disconnect the /

2) On the SoI rear panel, unscrew about two turns the two knurled
thumbscrews that hold the top cover in place.

3) Remove the top cover of the So1 by
the rear and unhooking it from the
cover. Set it aside.

Iifting it carefully from
back edge of the keyboard

4) Being careful not to mar the vralnut sides,
cover up, unhook it from the front edge of
and set it aside.

swing the SoI keyboard
the main chassis,

5) Touch the SoI chassis to discharge any static electricity from
your body.

6) If you are
the serial
Manual and

If you
cur sor

going to use the So1
port to a SoIPrinter,

as a terminal r olr connect
refer to the SoI Technical

the SolPrinter U ser's ManuaI or consult your dealer.

want to change the polarity of the display or make
blink, refer to the appendix "Internal ControIs."

the7t
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8) With the component side up,
nodule in the card guides.
An 5-100 lr10du1e. " )

IEPT3-47

insert the edge connector side of
(Refer to Fig. 6-1, "Installing

9) Carefully slide the module in until its edge connector is
seated in the backplane connector. (The backplane is the
vertical circuit board on the front side of the expansion
chassis. )

BACKPLANE CONNECTORS

fuIIy

/>

EDGE CONNECTOR

f ig . 6-1. I.nsta1I in9 An S-100 Module

&-
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6.3 BUTTONING UP THE SO1 AND INSTALLING THE FUSE

(Refer to Fig. 6-2., "So1 System Interconnections.")

1) Replace the covers on the Sol:

Hook the keyboard
and lower it over

Hook the top cover over
and lower the top cover
chass i s .

the back edge of the
down into place over

cover under the front edge of the main chassis
the keyboard.

\

keyboa r d
the rear

cover
of the

Re-insta1I the two knurled thumbscrews fastening the
rear pane1.

Do not re-install the AC linecord yet.

2) Insert one of the two supplied 3.2A Slo-B1o fuses in the fuse
ctsp, push the assembled cap-and-fuse into the fuse holder in
the rear panel of the Sol, and turn the cap one-quarter turn
clockwi se.

3) with the AC
connect the
rear pane1.

linecord stilI disconnected from the 110 VAC
other end of the linecord to AC connector on

outlet,
SoI

6-4 So1
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e LEFT

SOI REAR PANEL

or.l-oFF SWITCH

FUSE(3.2A Slo-Blo)

AC
RECEPTACLE

CONNECTOR

coAx
VIDEO
CABLE

CONNECTOR

TO MONITOR
VIDEO INPUT

IN

Sol SYstem

6-5

MOTOR I
CABLE

AUD ro

AUDIO
OUT

C

(NOT

MONITOR RENIOTE Mtc

CASSETTE RECORDER

o
AUX

oO

ryT$r#s#
l[il-lE.

!cl'

{
a
0

ooO o

VIDEO MONITOR

Fig. 6-2. Interconnections
SoI

VIDEO
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6.4 CONNECTING THE VIDEO

Refer to Fig. 6-2, "So1 System Interconnections.")

1) position your video monitor on top of the So1's built-in video
monitor platform or in a location such that the screen will
be conveniently visible from your position at the Sol keyboard.

2) From your Sol system components, select the coaxial video cable.
This cable is about one meter long with identical male video
coaxial connectors on both ends.

3) Insert the hollow male prong of the connector on one end of
the cable into the mating video output connector on the So1
rear panel and screw on the connecLor securely.

4) In the same manner, connect the other end of the cable to the
video input connector on the rear panel of the TV monitor.

5) There is a miniature two-position toggle switch on the rear
panel of the PT-872 video monitor that is supplied with So1
systems. This toggle switch is just beneath the video cable
input connector. It selects the input signal for the monitor
from either the TV antenna or from the video input connector.
Push the switch's lever in toward the center of the moni.tor.
This position selects the video input.

3

5.5 THE CASSETTE CONNECTION

(If you have a Helios II floppy disk memory system
cassette recorder, skip this and go to the HeIios

;in place
II User's

ofa
Manual.

(Refer to Fig. 6-2, SoI System Interconnections.)

NOTE

Refer to Section 4.2, "Audio Cassette Recorders"
and the appendix "Cassette Recorder Supplement"
for more detailed information on cassette
recorders in a SoI system.

1) Place your cassette recorder on a flat accessible surface
1 to 3 feet from your So1, and at least a foot from any
equipment that eontains transformers or devices that may
generate magnetic fields. The HeIios and the Sol do contain
such devices.

2) Select the two audio cables
(These have miniature phone

from your Sol
plugs at both

system components.
ends. )

6-6 Sol
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3) Let the first audio cable be the "Audio IN" cable. ("IN" is
with reference to the computer.) Plug one end of the Audio
IN cable into Audio IN jack (J7) on SoI rear panel. PIug the
other end into IIONITOR or EARPHONE jack on the recorder
connector panel.

4) Let the second audio cable be the "Audio OUT" cable. Plug
end of the Audio OUT Cable into the Audio OUT jack (J5) on
So1's rear panel. PIug the other end into the AUX IN
(AUXILIARY IN) jack on the recorder.

one
the

NOTE

The use of the I'IICROPHONE input is not recommended.

5) Select from your Sol system components the motor control cable.
(This is thinner than the audio cables, fitted with
subminiature phone plugs at both ends.) Let this cable be the
"Motor 1'cable. (A second "Motor 2" cable is needed if your
system uses two recorders. If you are installing two recorders,
refer to the appendix, "Cassette Recorder Supplement.")

6) PIug one end of l,lotor l cable into the Motor l jack (J8) on
So1 rear panel.

7) Plug the other end into the REI'IOTE jack on recorder.

5.6 CONNECTING THE AC POWER

1) Be sure the SoI covers are in pIace.

2) Be sure that the AC power switches for the So1,
monitor and the recorder are OFF.

3) Connect their AC linecords to their rear panel

4') Plug the linecords into convenient AC outlets.

Your system is now installed and ready. Return to
manualr or if you already read Section 1, please go
the Controls. "

the video

receptacles.

Section 1 of this
to Section 2, "At

6-7 SoI
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Table 6-1. So1 System Component Lists

DESCRI PTION

So1-20 Terminal Computer

SOLOS Personality Module
Extended Cassette BASIC (cassette)
SoI Terminal Com uter User's ManuaI

ser S nua
ser's Manual

Fuse , 3.2A SIo-B1o
Cap, Fuse Holder
Cord, AC Power, 3-Wire

Sol-20 /16

So1-20 Terminal Computer
(See list above)
l6KRA-1 l,lemory llodu1e
32KRA-l User's I,Ianual
'I-6KRA-1 Product Description"

SoJ--20 /32

Sol-20 Terminal Computer
(See list above)
32KRA-1 Memory l'loduIe
32KRA-1 User's ll{anua1

So1 System I-A

Sol-20 /15 Terminal Computer
(See list above)
Pl-872 video monitor (with manual)
Video Cab1e Assembly

RQ-413A Cassette Recorder
Audio Cable Assembly

Motor Control Cable Assembly

a

ORDER NO.

400410

107000
727019
7 30024
727034
7 27 0t8
723018
part of 724007
718 0 01

400500

400410

214 0 10
730026
730034

400500

400410

2t4020
7 30025

400 700

400500

7 220l-6
718005 or
101034
7 220t9
718006 or
101041
718007 or
101042

QUANTTTY (/) 7
\

I
1
1

I
I
2
1
1

1
1
1
1

(

(

(

1
1
I

1
1
1

I
2

1
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Table 5-1. So1 System Packing Lists (continued)

DESCRIPTION

Sol System II-A
(Same as I-A, excePt that the
Sol model is: )

SoL-20 /32 Terminal ComPuter
(See list above)

SoI Systen III-A

Sol-20 Terminal ComPuter
(See list above)
BOOTLOAD PersonalitY Module
Memory modute (s) containing

QUANTTTY tl IER#

J 800

400500

4003r0

400410

10 7 015

300000

722016
718005 or
10 10 34

73003r
73L029

7 037

, 2.7 010

400311

400350

304000

400351

1 ()

I )

65,53
HeI io
(se
PT-
vid
(a1
apP
He1

7 video ffimanual)

SUs nua
Exten e Di sk AS]C USET l"lanua I
lns tea o asset te c)

Trek-80 User's Manual

SoI System III-B
(Same as III-A without video
video monitor and cable)

So1 System IV-A

(Same as III-A except that Helios II is a
double dual drive model: )

Helios II, t'Iode1 4

SoI System IV-B

(Same as IV-A without video monitor
and cable)

5
S

I
2

bytes of memory
II, Model 2

ist in Helios II User's {ange-!)

o Cable
ernate video cable)
opriate memorY module manual(s)
os II User's l"lanual

e
8
e
t
rf

1
I

I
1
1

1

()
()
()
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SECTION 7

TLC FOR YOUR So1

7.1 SERVICE AND ORDERING PARTS

A convenient and economical uray to arrange for preventative
maintenanee and to be prepared for eventual adjustments as well as
unexpected problems, is to purchase a maintenance contract if your
dealer has it available to you.

Do not replace devices thought to be defective in a Sol that is still
under warranty. To do so may void the warranty. Refer the problem to
your factory-authorized dealer, even if the warranty has expired.

Order replacement parts or additional equipment and manuals from your
factory-authorized dealer. Be sure to include the Processor
Technology order number or part number, the quantity you want to order
and a complete description of the item. For examples one (1) SoI
Techn i ca 1 Manua1, PT-730038. Your dealer has a list of part numEErs.
He may have a stock of some replacement parts on hand.

7.2 CARE AND EXTERIOR CLEANING OF'YOUR Sol

It is recommended that you turn off your SoI if you are not using it
for an extended period of time. This practice should help extend the
life of certain components. The Sol needs no warmup time.
glhen required, clean the keyboard and exterior covers of your So1 with
a cloth dampened in a mild detergent solution. Be sure to turn off
the power first and disconnect the AC linecord from the rear paneI.

Once a year, a thin coating of linseed oj.I applied with a clean cloth
will preserve and beautify those famous walnut side panels.

WARNING

Do not remove the cover(s) from the So1. For your
protection the So1 is designed so that the AC linecord
must be disconnected before the top cover can be removed.
Never reconnect the linecord when the top cover is off.

If you encounter a problem, first reread those parts
of this manual which pertain to the operation you
were attempting when the problem occurred. If you
are still unable to solve the problem or if you have
subsequent hardware or software failures, ask help
from qualified technical personnel.

\
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WARNING (Continued)

If you yourself are the gualified person finally
responsible for the hardware in the system, you may
use the following sections to trouble-shoot the
problem. If you are still unable to solve the
problem, ask your dealer for help. Service on all
Processor Technology products, in or out of warranty,
is the reponsiblity of the factory-authorized
dealer.

The following sections are to be used only by
qualified personnel as basic aid in determining
whether a problem warrants calling upon the
factory-authorized dealer for service.

BEFORE PERFORMING ANY SERVICE, DISCONNECT THE
AC LINECORD OF THE Sol FROIVI THE REAR PANEL.

TROUBLE-SHOOTING the SoI INSTALLATION

1 Checking and Installing the Fuse

Figure 6-2, "SoI System Interconnections.")

Is the fan running? Put your hand at the fan output if you
cannot hear the fan running. If the fan is not running, is
the AC linecord plugged into a power receptacle? If it is
plugged in, the fuse should be checked. The SoI is protected
by a 3.2 amp S1o-B1o fuse housed on the rear panel. Check
the fuse as follows:

a) Turn Sol's AC power switch OFF.

b) Disconnect the AC linecord from the rear pane1.

)

7.3

7 .3.
( See

1)

o

c) Turn the fuse
puII straight

holder cap one quarter turn counterclockwise;
out and remove the fuse from the cap.

push
and turn

d) Inspect the finer fuse element that should be connected to
the end of the thicker spiral element; it looks like a small
"bobby pin", and it should be in one piece connected all
the way to the other end of the fuse. If it is broken in
the middle, it is blown. A sPare fuse is shipped with
each So1.

e) To install a fuse, insert the fuse into the cap,
the cap containing the fuse into the fuse holder
one quarter turn clockwise.

0
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7 .3.2 Removing The

1) Be sure that AC power to the
red button on the rear panel
stopped

IEPT3 56
Covers Prior to Checkout of the fnterior

Sol is turned off.
should be out. The

The square
fan should be

Disconnect the AC linecord from the SoI rear panel.

2) On the So1 rear panel, unscrew the two knurled thumbscrews
that hold the top cover in place (about two turns).

3) Remove the top cover of the SoI by lifting it carefully
rear and unhooking it from the back edge of the keyboard
Set it aside.

from the
cover.

4) Being careful not to mar the
keyboard cover up, unhook it
chassis, and set it aside.

5) Proceed to the next section.

7 .3.3 Checkout of Cables, Connectors, SoI-PC and Personality llodu1e

discharge any static electricity from

walnut sides, swing
from the front edge

the SoI
of the nain

1) Touch the So1
your body.

2)

chassis to

Connectors and Cables. The mechanical contacts of connectors
must be in proper position. In order to provide versatility
and serviceability, a number of connectors are used in the
System. Be Sure that they are all inserted properly. Secure
any loose cable connectors. On the SoI-PC there is a coax
connector at the video display circuitry and a ribbon cable
connecting the keyboard to the Sol-PC.

Helios Cables. If you are using a Helios
that when the cover is placed on the So1,
pu1Ied from their sockets.

Disk System, be sure
the cables are not

3) 5-100 Cards. PuIl the cards back from the backplane and
reseat them.

4) Personality Module. Grasping its handle, remove and reseat
the personality module located on the rear of the nain printed
circuit board. (Refer to Fig. 2-1, "So1 Rear Panel.")

7-3 Sol



'7.3.4 Buttoning the SoI Back Up

o replace the covers on the Sol:

1EPT3 57

cover under the front
the keyboard.

edge of the main chassis )) Hook the keyboard
and lower it over

2) Hook the top cover over the back edge of
and lower the top cover down into place
chass i s .

the
over

keyboard
the rear

cover
of the

3) Re-instalI the two knurled thumbscrews fastening the cover
to the chassis.

4) Reconnect the AC linecord to the rear panel.

7.4

1)

2)

TROUBLE-SHOOTING THE VIDEO

Turn ON the AC power switches of the So1 and video monitor.

If the monitor display raster is out of sync (a black horizontal
bar moves slowly down screen, numerous black lines cut across
the raster, or both), adjust monitor vertical and horizontal hold
controls for a stable raster.

3) You should see the SOLOS Command mode prompt character followed
by thu cursor (>! ) in the upper left corner of the screen.
If you don't, recheck the video cable connection as in Section 6,
"Unpacking And Installation." If still no cursor, 90 to
7.3.2, "Removing The Covers" and 7.3.3, the checkout of
cables, etc.

If control characters do not appear in the SOLOS Terminal mode, check
the setting of the internal switch that controls the display of
control characters. (See Appendix 3, "Internal ControIs".)

7.5 TROUBLE-SHOOTING CASSETTE OPERATIONS

The tape head must
a tape re1iabIy.

NOTE

be clean in order to read or write

7.5.1 Problems Encountered When Loading

1) If the tape moves while the cassette is under SoLoS control,
there is a malfunction in the remote control circuitry or
cabling. The recorder is under SOLOS control when MODE SELECT
has been pressed to reset any tape commands. with the SoI
power OE,F, there should be no continuity between the MOTOR 1
jack on the So1 and the REMOTE plug on the cassette. Check
to see that the Motor cable for each recorder is pushed in
until you feel the stop in the jack (the detent position for
the jack; this is not necessarily all of the way in).

)

o
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2) With certain cassette recorders or cassettes there may be a

misreading of the tape when the splice joining the leader to
the tape passes the tape head. In this case an ERROR
message will appear and the tape will stop. To resume tape
loading, position the tape past the leader and retype the
command used to load the program.

3) If you continue to have difficulty in loading, check the recorder
controls for proper settings and make sure you have followed
all appropriate instructions and operating tips in Section 4.2,
"Audio Cassette Recorders" and 4.3, "Getting Into BASIC." Try
different cassette recorder volume settings until a reliable
setting is found.

4) Usually Processor Technology cassettes have the same program
recorded more than once on the same cassette to provide against
accidental damage or erasure. If you have difficulty loading
a program, try the same procedure with the redundant recording.

5) Check all cassette interconnect cables for intermittent
connections and shorts. Try substituting cables to detect
defective cables.

7 .5.2 Possible Faulty

1) Note the exact tape
read error.

Tape?

counter readrng at the time of the

2l Rewind the tape and try to read the same part of the tape
in which the error occurred. If there is no read error at
the same point, the error was not recorded on the tape.
If there is, the error was recorded on the tape.

3) Rewind the tape and record a file on the same part of the
tape in which the read error occurred. Then read this file.
If there is no read error, the original error was
generated during the initial recording process. If a read
error occurs at the same point, the cassette is faulty.

7-5 So1
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APPENDIX 1

PRODUCTS AVAILABLE from Processor Technology

A1.I EQUIPIV1ENT

MEMORY MODULES

Dynamic Read/tVrite Random Access Memory modules
Processor Technology in the following models:
give the memory capacity in kilobytes.)

are
(The

ava i lable
first two

from
digits

l6KRA- 1
32KRA-1
48KRA-1
54KRA-1

GENERAL PURPOSE .I"IEMORY MODULE (GPM)

The GPM module is used to store any frequently-accessed programs as
firmware in its 10,240 bytes of ROM. The programs thus stored can be
ready to accept commands as soon as power is applied to the So1.
Included with this subsystem is 1t024 bytes of RAIVI for use as
scratch-pad memory.

DISKETTE I\,IEMORY SYSTEI'IS

The Helios 11 dual diskette drive systems include one or two dual
drives, complete with power supply and indicator panel in a single
attractive cabinet. An S-101 bus compatibl-e controller is provided in
the system. Software includes PTDOS operating system and Extended
Disk BASIC. PTDOS operates up to four dual drives. PTDOS contains
Extended Disk BASIC, ASSM, DEBUG, EDIT, tsrrd TREK-8p, PIus many other
powerful software tools

The single dual drive model can be upgraded
mode1. Both models are available in 22fr/24A

toa
VAC

double dual drive
5fi Hz versions.

PRINTERS

SolPrinter 2 is a word processing printer by a Diablo
company.) It has a changeable metal print whee1. The
Sol parallel port and power supply is included.

(a Xerox
interface to the

SolPrinter 2-E is an
plastic print wheel.

impact printer like the SolPrinter 2 but with a

Forms tractors are available for the SolPrinter 2 and 2-E.

A1-I So1



SolPrinter 3 i
RS-232 serial

)rms tractor -

The "engineering geniuses'
develoPing new Products for
latest releases.

lEPT3-50

s a 2OO characters per second dot matrix printer with an
interface. This Solprinter includes a Power supply and

at Processor Technology are continually
the So1 system. Ask your dealer for the

,.\

r
I
t
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-

Fig. A1-1. SoI SYstem IV-A /l
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SOFTWARE AVAILABLE FROI'{ Processor Technology

PROGRAI{ DEVELOPI,IENT SOFTWARE ON CASSETTE

?rocessor Technology cassette software is designed to
So1 Terminal Computer, with SOLOS, or on another 8080
CUTER software and CUTS format cassette tape.

run either on a
computer using

EDIT

EDIT is a line-oriented text editor that allows the creation or
modification of ASCII files such as source files coded in BASIC or
assembly language. EDfT a1lows editing on character, string, 1ine,
and page Ievels; at any of these Ievels, additions, insertions,
substitutions, and deletions of text may be made. Additionally, EDIT
offers the option to retain a command string as a macro and execute it
repeatedly.

EDIT requires approximately 4K bytes of memory.

ASSM

ASSM is an assembler that translates a symbolic 8080
program ("source code") into the binary instructions
computer to execute the program.

assembly
required

language
by the

The assembler itself occupies almost 8K
^rdditional 2K of memory is required for

Jassette recorders are also required.

bytes of memoryi
the symbol tab1e.

an
Two

Also included on the cassette are two other programs, PACK
These programs convert a cassette file from either of the
SOLOS/CUTER file formats (single-block and multiple block)
other.

and UNPAC.
two
to the

DEBUG

DEBUG is an aid for debugging a machine language program. DEBUG
permits you to set as many as fifteen "breakpoints" in a program.
When that program is executed under control of DEBUG, execution rvill
be interrupted at each breakpoint address so that CPU registers,
flags, and specified memory locations may be examined and modified.

DEBUG requires 8K bytes of memory.

A1-3 Sol
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ALS-8

ne ALS-8 assembly language development system is an operating system
that facilitates the writing, €diting, assembling and debugging of
your own programs. It includes a resident assembler, simulator, anC
text editor.
The ALS-8 program requires 8K bytes of memory plus 4K for the symbol
tables and system global area. ALS-8 is also available in a ROM on a
GPM module (see A1.1). In that form, the system requires a minimum of
2K of RAI"I.

Software*1

Software #1 is a program development system, more Iimited than ALS-8,
but requiring less memory. Included in the package are an executive
to handle memory filesr ED assembler, and a Iine-oriented editor.
Software #1 requires at least 6K bytes of memory.

Extended Cassette BASIC

Extended Cassette BASIC is an adaptation of
language combining interactive features and
BASIC includes an interactive editor and an

BASIC, a straightforward
mathemat ical capab t I i t i es .
interpreter.

xtended Cassette BASIC requires a minimum
The recommended amount of memory is 24K.

of 15K bytes of memory.

PILOT

PILOT is an interpretive language designed for writing interactive
programs. It is suitable for writing educational applications
programs, other interactive programs and games.

PILOT requires 15K bytes of memory.

8080 FocAL

FOCAL is an adaptation of the original FOCAL, a math language r.vri.tten
for the PDP-8 mini-computer. "FOCAL" and "PDP-8" are registerecl
trademarks of Digital Equipment Corporation. I"lany thousands of FOCAL
programs exist and can nov, run in the So1. A disk version of FOCAL is
included on the PTDOS system disk that comes with a Helios II system.

FOCAL requires 10K bytes of memory.

A1-4 So1
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VIDEO GAIqES ON CASSETTE

GAI'IEPAC 1 and GAIIEPAC 2 are two anthologies of games including:

Target
Hangman -
QUBIC

an arcade-type "shootingn game.
the traditional word game.
a three-dimensional version of TIC-TAC-TOE.
("QUBfC" is a registered trademark of Parker Bros.)

to
ro!15

Each game requires 4K bytes of memory.

TREK-80

TREK-80 is a space war game based on the NBC television series Star
Trek. This program simulates a real time war with the Klingons. (You
can warp through hyperspace and fire phasers, photon torpedost ot
experimental rays. If you "just can't make itr" you can
self-destr uct . )

TREK-80 reguires 8K bytes of memory.

8O8O CHESS

8080 CHESS is the ancient game of pure skilI and fathomless variety,
adapted to run on the So1. 8080 CHESS turns your computer into a
worthy opponent. A variable difficulty control matches your ski1l

- 1eveI.

8080 CHESS requires 16K bytes of memory.

FLOPPY DISK SOFTWARE

Extended Disk BASIC

Extended Disk BASIC has all the features of Extended Cassette BASIC
and also the advantages of the Helios II floppy disk and PTDOS.

Many dealers offer Optional Precision BASIC, allowing the user
request a version of Extended Disk BASIC with 6,8, 10, 12, L4
digits of precision. (Standard BASIC has 8-digit precision.)

Extended Di s k BASIC requ i r es 321<
the PTDOS system disk.

bytes of memory, and is supplied on

Extended Disk FORTRAN

Extended Disk FORTRAN is both a subset and
FORTRAN, a widely used algebraic language.
written to take advantage of the Helios II.^. PTDOS.

a superset of ANSI standard
Extended Disk FORTRAN is

Disk Memory System and

Extended Disk FORTRAN requires 32K bytes of memory.

A1-5 SoI
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WordWi zar d

WordWizard is an electronic typing program that turns your SoI,
Helios, and SolPrinter into a powerful office or home tool for
composing, correcting, editing and updating letters and other
literature. WordWizard can print a file while you are editing a
second file.
WordWizard requires 48K bytes of memory.

1

New software for
Technology. Ask

the So1 is constantly
your dealer about the

being developed at Processor
latest releases.

G

;
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APrePPIY 2

CASSETTE RECORDER SUPPLEIqENT

A2.1 SELECTING A CASSETTE RECORDER

Not aII audio cassette recorders are suitable for data storage use
with the So1. Two models tested and approved by Processor Technology
for such use are the Panasonic RQ-413AS and Realistic CTR-21. (Some
users report unsuccessful results with the Panasonic nQ-309 and the
J. C. Penney recorder, Catalog #851-0018.) Should you wish to use a
different recorder than those approved by Processor Technoloqy, it
should have the following features:

Auxiliary Input

Though the So1 can
such configuration

be
is

configured for use with the microphone input,
no longer recommended.

Digital (Tape) Counter

The counter is needed to locate files on the tape.

Tone Control

The existence of a tone control is one indication of hiqh guality
electroni cs .

Monitor Output in Record Mode

Recorders on which the "monitor" jack is labeled MONI?OR usually
provide a monitor output in the Record Mode. If the jack is labeled
EAR or EAR PHONE, the recorder usually does not provide a monitor
output in the record mode.

To determine whether the recorder provides a monitor output in the
Record mode:

1) Install a blank tape.

2) Plug a headset or earphone into the MONITOR jack.

3) Plug a microphone into the MICROPHONE jack.

4) Set the recorder controls to record.

A2-]- SoI
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5) Speak into microphone while listening with the earphone.
If you hear yourself through the earphone, the recorder
does provide a monitor output in the record mode.

Even if a recorder has the preceding features, there is no guarantee
it will work properly with the So1. Recorders vary greatly in the
quality of their electronics. When selecting a "non-approved"
recorder, it is recommended that you test it before purchase, if
possible, with a long file. Test it in both the record mode (Write)
using the SAVE command and in the playback mode (Read) using the GET
or XEQ commands. If the recorder is unsatisfactory, you will either:

1) Get an error message in the read mode.

1

a

2) Find the
recorded

di fferences ,in the write
upon playback, in what you
mode.

3) Both of the above.

A2.2 INTERCONNECT REOUIREMENTS FOR TI{O RECORDERS

Your Sol is capable of controlling one or two recorders. (The
interconnect requirements for one recorder erere previously covered in
Section 4.3, "Getting into BASIC.") Since the SoI has only one audio
input and one audio output jack, the interconnect requirements for two
recorders are somewhat different than for one.

n the case of two recorders, Unit 1 and 2 must be specified in the
.rAVE command in order to select the desired recorder. A default
selects Unit 1.

Read i ng

1)

from One Recorder and Writing to the Second Recorder

Let recorder 1 be the unit read fromi connect the SoI's
Audio IN cable to the recorder's MONITOR output. Connect
I{OTOR 1 cable to the recorder's REI"IOTE jack.

2) Let recorder 2 be the unit written to; connect the SoI's
Audio OUT cable to the recorder's AUX input. Connect
I'IOTOR 2 cable to the recorder's REI"IOTE JACK.

Reading and Writing to Both Recorders

For this setup, you will need two trYrr adapters , one to f eed the s ingle
So1 audio output to the AUXILIARY input of two recorders and the other
to feed the MONITOR output of two recorders to the single SoI audio
input. (ff you intend to use the Audio fn and Out cables described in
Section 6.5, "The Cassette Connectionr" miniature phone jack-to-two
miniature phone plug adapters are required.)

Because the recorder outputs should not be connected together
Jirectly, it is recommended that you wire a 1000 ohm resistor
series between the IIONITOR adapter and the I'IONITOR output of
recorder.

in
each \

A2-2 So1
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Sol
CONNECTTONS

(,r01
Audio

OUT

(a)

(.rz I
Audio

IN

(a)

(B)
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CABLING

t
Shielded Cable

\

A)

RECORDER
CONNECTIONS

AI'(ILIARY
fnput

(un:.t r 1

(a) AIIXILTARY

(A)
Input

(unit z)

MONITOR(unit r )

(a) I{ONITOR
(unit 2)

R1

R2

I

(.re I
Motor

I
(.rs I

Motor
2

(B)
REMOTE

(unit 1)(B) Speaker Wire (B)
REIvIOTE

(unit 2)

(A) Miniature phone plug
(B) subminiature phone Frrg
Rl = R2 = IOOO ohms, I watt

Figure Connecting So1 to two cassette recorderd.
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APPENDIX 3

INTERNAL CONTROLS

(First Read the Warning" at 7.2.)

Your Sol will work normally without having to reset the control
switches described in this section. They have been set at the
factory. If you need to change the functions controlled by these
switches, the switches must be accessed when the top cover and
keyboard cover of the Sol are removed. They are located on the Sol-PC
in DfP switch pack 51. In this section, the switch controls are
described separately by function. They are sunmarized with their
recommended settings in Table A3-1, "So1 Internal Controls in
Numerical Order." fnternal switch settings for the terminal mode and
other internal controls are treated in the Sol Technical Manual.

Refer to Fig. A3-1, "Sol fnternal Controls in Numerical Order," for
the location of 51.

WARNING

BEFORE PERFORMING ANY SERVICE, DISCONNECT THE
AC LINECORD OF THE Sol FROIU THE REAR PANEL.

A3.2 REMOVING THE So1 COVERS

To access Sf,
instructed in

remove the SoI top cover and keyboard cover as
Section 7.3, "Trouble-shooting the So1 Installation."

A3.3 VIDEO DISPLAY SWITCHES

CAUTION

Since each switch lever is extremely smaII,
not be practical to use one's finger to set
As a.convenience, you might use the pointed
a nonconductive tool shaped like a pencil.
use a metal object.

it may
them.
end of
Do not

(
\

A3-1 So1
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Video Display (POLARITY) Switch, S1-4

If you want a normal video display (white characters on a black
cackground) r set S1-4 switch to ON. If the switch is in the OFFposition, black characters wilI be displayed on a white background
(reverse video display) .

Cursor Display (S1-5 and 51-6)

The cursor that appears in SOLOS as the prompt character is usually a
solid, non-blinking cursor.

CAUTION

Never pu
do so ma

LtS
yd

1-5 and S1-5 ON at the same time. To
amage your So1.

To make it blink on and off at the rate of approximately twice per
second:

1) Set the SOLID Switch (S1-5) to OFF.

2) Set the BLINK Switch (S1-5) to ON.

3) To reset the cursor to a solid display, reverse the above
settings.

.rith both S1-5 and 51-6 in their OFF positions, there will be no
cursor display.

Blanking Out the Display of Control Characters (S1-3)

Blank out t
Switch (S1-
appear on t
(Control ch

he display of control characters by setting the BLANK
3) to ON. Any control characters generated should not
he screen. To display control characters, set S1-3 to OFF.
aracters are explained in Section 5, xAt the Keyboard.")

A3.4 RESTART (RST) SWrrCH, SI-1

This switch permits you to restart your Sol without turning the power
off. You should normally leave it in its OFF, or run, position. Set
it to ON and then OFF to reset the 8080 and restart the Personality
t'lodule program. (A manual restart with this switch performs the same
function as turning the poh,er on or pressing a keyboard generated
restart: UPPER CASE key with REPEAT key. See "Keyboard Restart" in
Section 2.5.)

A3.5 REPLACING THE SoI CoVERS

(Refer to 7.3.4, rButtoning the SoI Back Up.")

A3-2 Sol



A3.6 TERMINAL MO

Instructions for se
Technical Manual.

lEPT3-70
IDE SWITCH SETTINGS

tting the Terminal mode switches are in the
Consult your dealer if you intend to use th

So1
e

Terminal mode.

A3.7 PARALLEL DArA INTERFACE (PDI)

fnstruction for connecting
Technical Manual. Consult

devices to the Sol's PDI are in the SoI
your dealer for heIp.

-:a7

\a

(r

.,i)

S1

1

F,ig. A3-1. So1-PC Internal Control Switches (51)
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fble A3-1. SoI Internal Controls in Numerical Order

CONTROL

RST (Restart)
sl-1

s1-2

BLANK CTRL
s1-3

POLARINT
s1-4

CURSOR BLINK
s1-5

SOLID CURSOR
s1-6

FUNCTION

Permits manual restart of So1
without turning power off.
(Useful for test purposes.)

Spare

Determines whether control
characters are displayed or not.

Selects normal (white characters on
black background) or reverse video
di splay.

Selects blinking cursor.

Selects solid cursor.

FACTORY PRESET

OFF

OFF

OFF

OFF

OFF

ON

A3-4 So1
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APPENDIX 4

KEYBOARD TABLES I
Table A4-1. So1 Keyboard Character and Control Keys

(The keys in this table are arranged as found on the keyboard, left to
right, top to bottom. )

UNSHTFTED

KEY/
SYI{BOL

I
2

3

4

5

6

7

ao

9

fl

SHIFTED

KEv/ HEX.
SY}IBOL CODE

2t
22

23

24

25

26

27

28
,n

202

3D

7E

7B

7C

7Ds

51

57

45

52

54

59

55

CONTROL

HEX.
CODE

31

32

33

34

35

36

37

3B

39

30

2D

5E

5B

5C

5D

7l

77

65

72

!
I

#

$

I

:

(

)

g

{

SYMBOL
HEX.
CODE

gt
92
g3

g4

g5

g6

fr7
g3

ge

gfr

fiD

1E

1B

1C

1D

11

t7

g5

t2

14

19

15

l{

4

lr

t-

I
J

t
I

R

1

)

:

E

e
E
E

0

-l

I
0

0
t
Y
Y

ASCII
CONTROL FUNCTION

Start of Heading (SOH)

Start of Text (STX)

End of Text (ETX)

End of Transmissj.on (EOT)

Enquiry (ENQ)

Acknowledge (ACK)

Be11 (BEL)

Backspace (BS)

Horizontal Tab (HT) 2

Nu11 (NUL)

Return (CR) 2

Record Separator (RS)

Escape (ESC ) 2

File Separator (FS)

Group Segarator (GS)

Device Control 1
(DC1) (x-ON)

End of Transmission
Block (ETB)

Enquiry (Esql

Device Control 2
(DC2 ) (TAPE )

Device Control 4 (DC4 )

End of i{edium (ElI)

i'Iegative Acllnowledge (l.IAi()

(l

)

O

II

E

R

T

Y

U

q

w

e

r

t
v
u

74

79

75

ISOLOS cursor left. (Symbols shown are displayed by the 6574 character generator.)
2Same as function keys (see Table A4-2).
3Space function (SP); g is not displayed.
qNot displayed in SOLOS.
sAlternate mode.

'(f

A4-1 SoI
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Table A4-1. So1 Keyboard Character and Control Keys (Continued)

-,EY/
SYIIBOL

HEX.
CODE

69

6r
70

40

61

73

64

66

57

68

6A

5B

6C

3B

3A

7?

7A

78

53

76

62

6E

6D

2C

2E

2F

='

i
o

P

e

a

s

d

f
g

h
j
k
1

UNSHIFTED SHIF'TED

KEv/ HEX.
SYI1BOL CODE

49

4E

50

60

4t
53

44

46

47

48

4A

4B

4C

2B

2A

5F

5A

58

43

56

42

4E

4D

3C

3E

3F

CONTROL

HEX.
SYITBOL CODE

ge

gE

tg
gg

gt
13

g4

g6

g7

g8

9^
gB

gc

gB

gA

1F

1A

18

g3

16

g2

gE

gD

gc

gE

gF

I
o

:

A

S

D

F

G

H

J
K

L

+
*

z

x

c
V

B

N

lrl

?

)
0
E

0
r
0

t

R

1

+

g
+

a

=

E

f
x
J
Jt
I
0
+2

rb
0

0

2

2

3

ASCII
CONTROL FUNCTIOI.I

Horizontal Tab (HT) t

, Shift In (SI)
Data Link Escape (DLE)

Nu11 (NUL)

Start of Heading (SOH)

Device Control 3
(DC3) (X-OFF)

End of Transmission (EOT)

Acknowledge (ACK)

BeI1 (BEL)

Backspace (BS)

Line Feed (lr; t

Vertical Tab (VT)

Form Feed (FF)

Vertical Tab (VT)

Line Feed (f,f ; l

Unit Separator (US)

Substitute (SUB)

Cancel (CAN)

End of Text (ETX)

Synchronous ldle (SYN)

Start of Text (STX)

Shift out (So)

Return (CR) I

Form Feed (fr)
Shift out (SO)

shif t In (SI )

DEL4

lsame as function keys (see Table A4-2).
2Not displayed (masked off) in SOLOS.

7 3sol,os cursor 1eft.
qDEL, 78, Delete symbol O) is not displayed j-n solos.
De1ete functions in Terminal Mode when shifted.

z

x

c

v
b

n

m

/

A4-2 Sol
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Table A4-2. SoI Keyboard Function Keys

(The keys are ordered in this table as found on the keyboard in trvo
groups, left and right. )

SHIPTED, UNSHIFTED
OR CONTROL

KEY
HEX.
CODE SYMBOL DTSPLAYED

e PrDos on1y.ESCAPE (ESC)

BREAK

TAB (HT )

CTRL

SHIFT LOCK

UPPER CASE

SHIFT

LOCAI

SPACE BAR (SP)

RETURN (CR)

LINE FEED (LF)

DELETE (DEL)

LOAD

REPEAT

CTRL

SHIFT

.\IODE SELECT

CURSOR
CONTROL

HOIIE CURSOR

CLEAR

Both SOLOS and PTDOS.

+' Masked Off in SOLOS.

= Masked Of f i-n SOLOS.

E CTRL only (lF); 7F displays no symbol. 1

-9 Both sol,os and PTDos.

SOLOS Terminal !{ode Prompt is a
programmed display of SOLOS.

Not transmitted in SOLOS.
PTDOS OnIy

1B

20
gD

gA

7F

8C

se)

97

81

93

9A

8E

8B

(0

80

f
<_

-+

+

{
r
0
!
I
-l.

((r
lSee DEL in Table A4-1.

A4-3 So1
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Table A4-3. Names of Graphic Characters on Keytops
(The names given here are industry-standard terms.)

SP

!

I

?

e

t

1

Space

Exelamation Point
Logical OR (not used in

the So1)

Quotation ilarks
Number Sign
Do1lar Sign
Percent
Ampersand
Apostrophe
Opening Parenthesis
Closing Parenthesis
Asterisk
PIus
Comma

Hyphen (Minus)

Period (Decimal Point)
Slant
Colon
Semicolon

Less Than
Equals
Greater Than

Question Mark
Commercial At
Opening Bracket
Reverse Slant
Closing Bracket
Circumflex
Logical NOT

Underline
Grave Accent
Opening Brace
Vertical Line (This graphic is
stylized to distinguish it
from Logical OR)

Closing Brace
Tilde

{

l

il

*
$

t
&

I

(

)

*

+

,

/

i

A4-4 Sol-
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APPENDIX 5

Sol SPECIFICAUONS

Keyboard:

85 key upper/Iower case with separate numeric keypad. Upper-case
shift, shift-Iock, cursor control and repeat keys provided. System
reset performed by simultaneous depression of control keys. Indicator
lights (LED) for local, upper case and shift.

Character set:

96 printable ASCII upper and lower case characters plus 32 optionally
displayable control characters.

Cursor:

Switch-selectable blinking. Block video inversion.
controlled positioning standard. Cursors may occupy
character locations.

Program
at any or all

(

CPU:

8080A
cycle

Uses
time.

same machine language as other 8080 systems. 2 l(Hz clock
78 instructions.

Cassette Interface:
1200 Baud CUTS format or 300 Baud Kansas City format, selected by
software. Recorder remote start-stop eonnector. AGC for level
insensitivity. Phase-locked data recovery tracks with speed
variations. Software performs CRC data integrity check each 256
character s.

Serial Interface:

RS- 23 2
female

and 20 mA current loop,75 to 9500 baud, asynchronous. 25 pin
"D-type" connector on card

ParaIleI Interface:

Eight data bits for input and output; output bus is
bidirectional interfaces; Ievels are standard TTL
"D-type" connector on card.

tristate for
25 pin male

\t(r
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External memory:

Expandable to 55r536 bytes total ROM, PROM and RA.I"I. (More than 54K
with the extended addressing capability of Processor Technology Memory
l,todules.) Uses S-100 standard modules.

Video Signal Output:

1.0 to 2.5 volts peak-to-peak. Nominal bandwidth is 7 MHz.

Power Requirements:

117 volts AC, 50/60 Hertz, 250 Watts. 220/240 Volt, 50/50 Hertz
option available.

A5-2 So1
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READER COMMENTS

Use this postpaid mailer to send your comments on this manual. We will carefully consider your
suggestions for incorporation in future editions. To ask questions or comment about the
product, please attach a separate sheet.

NAME OF MANUAL

PUBLICATION DATE MANUAL PART I

Are there specific points that need clarification or correction? Give details, with page and
paragraph references.

Did you find this manual easy to use and understand? Do you think certain aspects should be
organized differently? Was any necessary material omitted or was any material unnecessary?

ls there sufficient information on associaled products required to use the product described in
this manual? lf not, what material is missing and where should it be placed?

Please check the box next to your occupation

tr
tr
f,
n
trx
n

tr
tr
T
tr
n
tr
T

Clerk, Bookkeeper

Olfice Worker

Secretary

Typist, Stenographer

Electronic Typist

Small Business Person

Manager

Doctor, Dentist

Nurse

Lawyer

Government Worker, Official

Programmer

Technician

Engineer

Scientist

Home Personal Computer User

Student

Teacher

Writer

Other Prolessional

D ot,",

NAM F DATE

ORGANIZATION

STREET

CITY, STATE, ZIP

I
-

lf you want a reply, check here n \
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FOLD FOLD _t

FIRST CLASS

PERUTT XO.319

PLEASAITON.CALIE

Processor Technology
Corporation

-

I

-
-
-
-
-
-
-
-
-
-
-

7100 Johnson Drive
Pleasanton, CA 94566

attn: Technical Publications Dept.

A.ISNESS REPLY MAIL
rO FOSTAOE XECESSARY IF XAILEO IN THE UNITED STATES

FOLD FOLD
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