Sout hwest Techni cal Products Corporation

6800 Conputer System

The Sout hwest Technical Products 6800 conputer systemis based upon the
Mot or ol @ MC6800 mi croprocessor unit (MPU) and its matching support devices.
The 6800 system was chosen for our conputer because this set of parts is
currently in our opinion the "Benchmark Fam |y" for microprocessor conputer
systens. It makes it possible for us to provide you with an outstandi ng
conput er system having a m ni num of parts, but with outstanding versatility
and ease of use. In addition to the outstandi ng hardware system the Mtorola
6800 has wi thout question the nost conplete set of docunentation yet made
avai |l abl e for a mcroprocessor system The 714 page Applications Manual, for
exanpl e, contains material on programm ng techni ques, system organi zation
i nput/out put techniques, hardware characteristics, peripheral contro
techni ques, and nore. Also available is a Progranmers Manual which details
the various types of software available for the systemand instructions for
progranmm ng and using the unique interface systemthat is part of the 6800
system The M6800 family of parts mnimzes the nunber of, required
conponents and support parts, provides extremely sinple interfacing to
ext ernal devices and has outstandi ng docunentation

The MC6800 is an eight-bit parallel mcroprocessor wth addressing
capability of up to 45,536 words (BYTES) of data. The systemis TTL
conpatible requiring only a single fine-volt power supply. Al devices and
nmenory in the 6800 conputer famly are connected to an 8-bit bi-directiona
data bus. In addition to this a 16-bit address bus is provided to specify
menory | ocation. This later bus is also used as a tool to specify the
particul ar i nput/ output device to be selected when the 6800 fam |y interface
devi ces are used.

Systemtimng is provided by the crystal oscillator portion of an
MC14411 driving a two phase clock system The circuit also includes dividers
to provide bit rate signals for the interface circuits. This nakes it
possi bl e to i ndependently connect the axial interfaces in the systemfor 110,
150, 300, 600, or 1200 baud operation with crystal controlled accuracy.

The SWTPC 6800 conputer consists of the foll owi ng najor parts;

MC6800 M croprocessing Unit (MPU)
MCM6830 Read Only Menory ( ROV
MC6820 Peri pheral Interface Adapter (PlA)

MCMB810 Random Access Menory (RAM

These parts conbined with an appropriate power supply, nenory, interface and
bus drivers make up our conputer system For those not famliar with conputer
systens this may not nmean much, but a system nade up of these parts offers
sone outstandi ng advantages to the user, or programer of the conputer.
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Let's assune you have purchased sonething other than a SwIPC 6800
conputer system and are ready to connect it to a teletype or termnal; just
connect some wires together, right? Wong! You will probably find that you
need to purchase an interface plug-in for your conputer that is conpatible
with the termnal you plan to use. This will cost you anywhere from seventy
five to a hundred and twenty five dollars depending upon the type interface
i nvol ved. The SwWTPC 6800 conputer systemincludes the control interface as
part of the basic package, not as an extra cost option.

Now at | ast you have connected the terminal to the conputer, turned the
power on and you're ready to type in your first program right? Wong! Unless
you have a control programstored in nenory giving the term nal system
control, the termnal will do absolutely nothing. How do you get this contro
programinto nenory? Well, you can load it fromtape, that is if you have a
tape reader and the patience to enter the tape | oader routine fromthe
programmer's console; or if your system does not have a tape reader you can
|l oad the entire control programfromthe progranmer's console. The probl em
here is that such control prograns are typically 500 bytes in |ength and
that's a lot of data to |load fromthe programmer's consol e especially when
you consider that the entire sequence nust be repeated every tine you power
up or its allocated area of nenory is accidentally overwitten by a wayward
user program Another problemis that nost of the m cro-conputer
manuf acturers do not supply a listing of such a control programwith their
systens. Their routines providing term nal control over system operation are
built into high | evel |anguage software packages that nust be | oaded from
sone kind of tape reader. This is unfortunate far the individual who can't
afford a tape reader for his systemor doesn't have the nenory space required
by such packages. Besides this still doesn't help the individual who wants to
enter his programin nmachine |anguage. H's only neans of getting a program
into the conputer is by entering it byte by byte fromthe programer's
console. Even if there is a term nal connected to the system it cannot be
used to load a programinto nenory.

The SWTPC 6800 conputer system does not have a programer's consol e.
This is because all information that the nachine needs to comunicate with a
termnal at start up is contained in a ROMin our system This conponent is a
permanently progranmmed nenory that contains the necessary infornation to
configure the machine for, use with a termnal. You actually have a mni-
operating systemfor systemcontrol, in that it is possible to display and
change data located in nmenory, to print out or punch a tape (if applicable)
of selected nenory contents, to |load a user programfromtape (if
applicable), to display and/or change the contents of the MPU registers, to
junp to and execute a user witten programloaded into nenory. In addition to
t hese functions, a debug routine is provided for debuggi ng user prograns.
These operating systemfunctions are all initiated and nonitored through a
serial terminal, either 20 na TTY current |loop or RS-232 at 110 or 300 baud.



Toget her the two provide those functions normally handl ed t hrough the
programmer's console as well as many others that are not. Al data input and
output is in conveni ent hexadeci mal (base 16) notation rather than binary.
This means you can type in a command to | oad address | ocation A00016 with
9E16 i nstead of setting twenty four console switches to an address of 1010
0000 0000 0000 with data of 1001 1110 as rust be done with the conventiona
programmer's consol e. Take note also that since this operating systemis
stored in ROM it is always at your finger tips and since it has its own RAM
nmenory, it does not use any user program nenory space. It cannot be
accidentally over-witten or |ost when powering down and sinply depressing
the "RESET" switch on the front panel will always |oad the system Wen
conputer control is turned over the users programvia the operating system
the terminal is totally available for user program i nput/output
comuni cati on.

Now you have at | ast gotten your conputer connected to an input device
and | oaded the nenory so it will accept instructions fromyour termnal. Now
at last you can run prograns and enjoy your conputer. Well you can provided
you don't have a very |ong program Most of the inexpensive computers and
conputer kits now being offered cone with only 256 words of nmenory. This is
not much. It night be enough to do a few sinple problens simlar to those you
can do on a regul ar pocket calculator, but nothing really el aborate.
Progranmm ng in nmachi ne | anguage is a real pain too if you have very much
progranm ng to do. An editor/assenbl er package greatly sinplifies programm ng
but unfortunately consunes a great deal of menory (8K words). The solution to
both of these drawbacks is the same - nore nenory. We are offering about ten
tinmes the anpbunt offered in nost other | ow cost conputer systens. The SwIPC
6800 provides you with 2,048 words of nenory which we consider a practica
mnimm |f you want nore nenory it can be easily added since each nenory
card has space for a full 4,096 words. Wen you want the additional nenory
you sinply renove the nmenory board, solder in the additional integrated
circuits and reinstall the nmenory circuit board in the nachine.

We al so have a | ow cost cassette tape data storage systemin the works
that utilizes the operating system features and comuni cates thru the sane
control interface as does the terminal. It can be used to store user data or
prograns and it is a mediumthrough which we will supply a resident editor
and assenbler to those buying the nmenory to support them (8K). The editor and
assenbler are great tine savers when it cones to witing and nodifying
prograns especially if those prograns are long. There will also be a floppy
di sk and di sk operating system (DOS) available for this unit for those
demandi ng fast data fil e/ program access speed and a | arge data storage
capacity.

So you can see that with our conmputer you can actually use the system
as it stands without having to buy a series of expensive interface and nenory
nodul es. As an added bonus we are planning to offer a user contributed
sof tware exchange newsl etter conpiled and distributed by us to our custoners
at a break-even cost providi ng neans through which our users can share their
progranmm ng efforts with the other users while conpiling a software library
at the | owest possible cost.



So there you have it - the SwIPC 6800. An affordable and al so usabl e computer
systemw th no hidden tricks. You get everything that you need to operate
your own small conputer system without additional expense: |If you have

al ready purchased a Motorola 6800 chip set and would |ike to use our boards;
they are available. W are offering the nmaxi num possible flexibility to all ow
you the maxi mum possi bl e savings in building your system Check our prices on
the followi ng page. | think you will agree that you can't conpl ai n about
deal s like these.



XK -1 Like It - What Do | Order?

First of all, our conputer requires a termnal to operate the system
The terminal is required for systemcontrol and .is also used for data input/
out put after control is transfer to the user program The term nal nust be an
ASCI| termnal, communicating serially via either a 20 ma TTY current |oop or
RS- 232 and capabl e of operating at either 110 baud (10 cps) or 300 baud (30
cps). Baudot, or IBM EBCDI C coded, terminals will not work. If you do not
al ready have a termnal that neets these requirenments, our CT-1024 ternina
system when connected to a nodified tel evision or unnodi fied video nonitor
gives you a ternminal ideally suited for this computer system

Anot her thing | would like to make clear is that our conputer systemns
and term nal systems are sold in kit formonly. W do not offer then in
assenbled form Qur instructions have been witten for the individual who has
built up electronic projects before, knows how to recognize the various
conponents, and is experienced at printed circuit board sol dering. Although
the instructions include step-by-step assenbly details, schematics,
pictorials, wiring diagrams, and a theory of operation; they have not been
witten for the beginner. The various nodules within each of the kits sinmply
pl ug together keeping the wiring to a m ni num

We have a very conprehensive docunment ati on package available with the
conput er system which goes into, great detail on both the hardware and
software for the system Mich of the material is official Mdtorola witten
l[iterature which is sonme of the best we've seen. Most of it is witten on the
assunption the reader has an understandi ng of nachi ne | anguage operation/
assenbl er programming so if you're not up to par here you mght want to get
ahead and patronize your local library to read sonme books on computer
operation at the nmachi ne-language |evel.

For those that do not have a terminal and w sh to purchase our CT-1024
kit, the following items are recomended. Note that we do not supply a
chassis or cover for this unit and it nust be used in conjunction with a
nodi fied tel evision set (instructions supplied) or an unnodified video
noni t or.

CT-1024 TERM NAL SYSTEM KI' T

1 EA. CT-1024 Term nal SystemKit $175.00 ppd in US
1 EA. KBD-3 Keyboard Kit $ 49.95 ppd in US
1 EA CT-P Power Supply Kit $ 15.50 ppd in US
1 EA CT-S Serial Interface Kit $ 39.95 ppd in US
1 EA CT-CA Conputer Controlled Cursor

Ki t $ 15.50 ppd in US
TOTAL COST - Al above listed kits $275.00 ppd in US

The following is a detail ed description of each of the itens presently
avai |l abl e for the SWIPC 6800 Conputer System



VP- 68

MP- L

Sout hwest Techni cal Products Corporation
6800 Conputer System Price List

Conpl ete 6800 conputer systemkit. Consisting of kits. MP-A MP-B,
MP-C, MP-D, MP-F, MP-Mand MP-P |isted bel ow $450. 00

M cr oprocessor system board kit - with MC6800 m croprocessor MCM56830
read only nenmory, MCMB810 random access nmenory, clock oscillator,
clock driver and data bus buffers. $200. 00

Mot her Board - with interface address decoders $ 40.00

Control Interface (serial) for TTY current |oop, or RS232 term nal
i nterface. $ 40.00

System docunent ati on, test prograns plus copy of Mdtorola
Progranmm ng Manual for M800 $ 35.00

Chassis and cover - alumnumw th black finish $ 30.00

Menory board with 2,048 words of static-menory devices. Expandabl e
to 4,096 words with MP-MX kit bel ow $ 80.00

2,048 words of static nenory devices and regul ator. $ 45.00

Power Supply - 7.0 Volts DC filtered unregulated, + 12 Volts DC
filtered unregul ated. Powers conplete set of nmenory boards and as

many as eight interfaces $ 35.00
Serial Interface - using MZ6850 ACI A $ 35.00
Paral l el Interface - using M26820 Pl A $ 35.00

Circuit Boards

MP- Ab Processor circuit board - $14. 50
MP- Mo Menory circuit board - $14. 50
MP- Bb Mot her board - $30. 00
MP-Cb, MP-Sb, or MP-Lb - Interface circuit boards $ 9.50
Connector set - Male and natching Femal e connectors

for processor or nenory boards $ 2.50
Connector set - Male and natching Femal e connectors

for interface circuit boards. $ 2.00

(specify serial or parallel type)

* All boards are fiberglass G 10/FR4 with plated through hol es.



MP- A M cr opr ocessor/ Syst em Board

The MP-A board is the primary logic board for the system It is a5
1/2" x 9" double sided plated thru hole circuit board containing the 6800
m cro processor chip, the 6830 ROM which stores the M ni-Operating system and
the 6810 128 byte scratch pad nenory for the ROM There is a crysta
control | ed processor clock driver and baud rate generator providing seria
interface baud rates of 110, 150, 300, 600 and 1200 baud for all but the
control interface which is operable at 110 or 300 baud. The board al so
contains a power up/nmanual reset circuit which | oads the ROM stored operating
system when activated. Full 1/0 buffering is provided for the 16 address
lines and 8 bi-directional data lines with these and other inter-connections
nmade to the rest of the systemthru a fifty pin connector to the nother board
(MP-B). +5 volt power for the board is supplied by an on board +5 volt
regulator with heatsink at a total current consunption of 0.8 A typical

The 6800 M croprocessor chip itself is a 40 pin eight bit paralle
processor wi th sixteen nenory/peripheral address |ines and an ei ght bit
bi -directional data bus. There is a full conplinment of 72 basic instructions
with five possible addressing nodes (direct, relative, inmmediate, indexed and
ext ended). There are six internal registers (programcounter, stack pointer
i ndex register, accunulator A, accumulator B and condition code register).
Since the pushdown stack is located within user nenory, it is easily
accessi ble and space limted only by the programmer and the anmpbunt of RAM
nmenory avail able. The processor has both naskabl e and non-naskabl e interrupts
whi ch are executed as junps to specific menory |ocations. Restart is al so
executed as a junp, but in this systemthe restart junmp transfers system
control over to terminal control via the mni-operating system ROM The ROM
itself gives the user the ability to:

1. | oad user programs or data into nmenory from either the keyboard or
tape (where applicable)

2. execut e user prograns

3. list user progranms or data within specified nmenory |ocations on the
term nal or tape (where applicable)

4, print the data contents within the internal CPU registers

5. change the data in specified menory | ocations or the CPU registers

MP- M Menory Board

The MP-M Menory Board is a 5 1/2" x 9" double sided plated thru hole
board with a total storage capability of 4,096 words of 8 bit random access
nmenory. The kit, however, is supplied with only half (2,048 words) of it



nmenory capacity. To bring the board to naxi mum capacity, you mnust
purchase the MP-MX nenory expansion kit. The circuitry on the board provides
all of the address decoding and data line buffering to handle a total of 32
(1K bit x | bit) 2102 type static random access nenories. Al
i nterconnections to the systemare nmade via a 50 pin connector to the Mt her
Board (MP-B). +5 volt power for the board is supplied by a onboard regul ator
wi th heatsink for each 2,048 words of nmenory. Current consunption is
approximately 0.75 A for every 2,048 words of nenory.

MP- MX Menory Expansion Kit

The MP-MX Menory Expansion kit contains.16 2102 type static random
access nenories plus the 5V voltage regul ator necessary to expand the MP-MX
Menory Board to a full 4,096 words.

MP- B Mbt her Board

The MP-B nother board is a 9" x 14" double sided plated thru hol e board
onto which .all of the various processor boards are plugged. Provisions have
been nade for one MP-A M croprocessor/System board, up to four MP-M 4,096
word nenory boards plus two unused slots. This gives the user the ability to
handl e up to 16,384 words of menory. For those denmandi ng even nore nenory,
the 50 Iine buss may be paralleled onto another MP-B Mther Board with power
supply expandi ng the systemto a maxi num of 32, 768 words of random access
nmenory.

The not her board al so provides the |ine buffering and address decodi ng
for up to eight interface boards. Although one of the eight must be the
control interface (serial), MP-C, the other seven may be any conbi nati on of
serial (MP-S) and parallel (MP-L) interfaces the user may choose to have. For
t hose demandi ng even nmore interfaces the 50 line processor buss may be
paral | el ed onto another MP-B Mot her Board with power supply expanding the
interfacing to one control interface (serial), MP-C, plus any conbi nation
of-up to fifteen serial (MP-S) and parallel (MP-L) interfaces.

MP-C Control Interface (Serial)

The MP-C Control Interface is a.5 1/4" x 3 1/2" double sided, plated
thru hol e board which is nmeant to interface a serial termnal to the
M croprocessor System for both system control and when sel ected, user program
i nput/output. It may be junper configured to operate serially. At either 110
baud (10 characters/ second) or 300 baud (30 characters/second) with an upper
case ASCII termnal RS-232C or 20 nma TTY conpati bl e. Baudot coded tel etypes
are not conpatible with this interface. Conplete interrupt control of the
interface is under software control thru the user's program All data
i nput/output is made thru a ten pin connector installed along the top edge of
the board. Power for the board is supplied by a +5V voltage regul ator and has
a current consunption of approximtely 0.2 A



MP-L Parallel Interface Board

The MP-L Parallel Interface is a 5 1/4" x 3 1/2" double sided, plated thru
hol e board i nplemented with the 6820 peripheral interface adapter integrated
circuit which is used to interface a parallel data device to the conputer.
The board is provided with two separate connectors along the top edge of the
board. One has 8 fully buffered high current data outputs along with one

buf fered "data ready" output |ine and one "data accepted” input line for
conpl et e handshake control. The other has 8 fully buffered data inputs al ong
with one "data ready" input line and one buffered "data accepted" output |ine
for conpl ete handshake control. The interface is conpletely software
programmbl e by the user with interrupt control as well as polarity contro

of the handshake |ines. For the user who has specialized I/0 requirenents,
the data buffers nay be renoved fromthe board and each of the 16 data I/0
lines may be individually progranmmed for either input or output thru software
in the user's program Power for the board is supplied by a +5V vol tage

regul ator and has a current consunption of approximately 0.3 A

MP- E Editor/ Assenbl er Package The MP-E

The MP-E Editor/Assenbl er Package all ows the user to considerably
reduce the ampunt of tine involved in witing prograns. The editor allows one
to conmpose or nodify a programwhile easily nmaking statenent insertions,
del etions, and nodifications. The assenbler allows the programto be witten
usi ng easy to renmenber mmenoni ¢ phrases |ike ADD (add), LDA (I oad
accunul ator), BRA (branch always) instead of their hexadeci mal equivalent. It
also allows the use of 1 to 6 character al phanuneric |abels which elimnate
the need for all of those cal cul ations when using relative addressing. The
editor and assenbler are neant to be |oaded into the systemvia cassette or

paper tape. W will have the editor/assenbl er package as well as a | ow cost
cassette tape interface available for our conmputer in early 1976. The
editor/assembler will be sold for essentially the cost of the tape and the
docunentation. W will however sell it only to those people who are ordering

the MP-M plus MP-MX menory options at the sane tinme since the
edi tor/assenbl er package requires as |least 8,192 words of menory to function



MP- P Power Supply

The MP-P Power Supply is the supply designed to power the Mther Board
(MP-B) and its conpl ement of plug-on boards including the MP-A
M cr oprocessor/ System Board, up to four MP-Mfull 4,096 word nenory boards
and eight interface boards. It includes the power transformer, bridge
rectifier, filter capacitor and power interconnect board. The Power
Interconnect Board is a 3 1/2" square circuit board supporting the protection
fuses, + 12 volt rectifier with filter, and the MP-B Mther Board and front
panel w ring connectors. These connectors greatly aid in interconnecting and
servicing the unit.

MP- F Chassi s and Cover

The MP-F includes a 15 1/8" wide x 7" high x 15 1/4" deep chassis with
perforated cover all done in black anodized alum numwith silver trim The
front panel contains the power OV OFF switch, power indicator and reset
switch. The chassis houses the Mther Board (MP-B) along with its conpl enent
of boards, the power transforner, bridge rectifier, filter capacitor and
power interconnect board (MP-P)

MP- D Docurent ati on Package

The MP-D Docurent ation package is | oose-|eaf notebook containing
conprehensive informati on on 6800 system hardware and software. Mich of the
material is official Mdtorola docunentati on so you can be sure of getting the
nost accurate and informative information available. In addition the package
i ncludes the Motorola witten 6800 M croprocessor Programm ng Manual which
gi ve the conpl ete assenbl er/ machi ne | anguage instruction set as well as
various progranm ng exanpl es.

MP-S Serial Interface

The MP-S Serial Interface is a 5 1/4" x 3 1/2" doubl e sided, plated
thru hol e board which interfaces a serial device to the M croprocessor
system It may be jumper configured to operate serially at 110, 150, 300,
600, or 1200 baud and is RS 232C and 20 ma TTY conpati bl e. Baudot coded
tel etypes are not conpatible with this interface, they nust be ASCI| coded.
Qur CT-1024 ternminal systemkit, however, is conpatible. Al termna
i nput/output data is made thru a ten pin connector installed along the top
edge of the board. Power for the board is supplied by a +5V voltage regul at or
and has a current consunption of approximtely 0.2A.
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6800 Conputer System

We realize that you may have questions, or not understand exactly how
our 6800 Computer System works and why it is different fromother systens
being offered. We will try to answer sone of the nore common questions. |f
you have others please wite and- we will try-to explain.

QUESTI ON -

ANSVER -

QUESTI ON -
ANSVER -

QUESTI ON -
ANSVER -

QUESTI ON -

ANSVER -

QUESTI ON -
ANSVER -

The 6800 system doesn't have any consol e switches on the front
panel to enter data. How do | use it?

The 6800 system |l oads the initial data needed at "start up"
automatically froman internal ROM |nstead of spending severa
m nutes entering a "loader" programeach time you use the

machi ne, this is done for you automatically when power is turned
on. Systemcontrol is turned over to the control interface at
this point and you are ready to enter information, or work wth
the machine fromany 20 mA. Tel etype, or video term nal

VWhat type terminal do | use?

Any termnal that outputs ASCI| coded Jets, may be used. The
ASR- 33 series Tel etypes, or any video terminal using a seria
interface will in general work with the 6800. CQur CT-1024
term nal systemis a good |low cost terminal. You cannot use
termnals having the old five | evel Baudot code, or termnals
having the "I BM Corp." EBCDI C code.

Wy is this method of data entry used on the 6800 systenf

Because the 6800 system was designed to be conveni ent and easy to
use. Entering prograns in binary formwi th consol e swi tches nay
be educational, but it is certainly not convenient. Wth the 6800
system addresses are entered in "Hexidecinmal" form which is far
sinmpler and | ess confusing. The data is also on the screen where
it may be inspected and changed if desired. You don’t have to
wite down each |ine of data froma row of |anps, or LED readouts
to keep track of things.

VWhat will | need besides an input/output (10) device. To use the
6800 conputer system

Nothing - you will not be in for any nasty little surprises. The
6800 kit is conplete with 2,048 words (BYTES) of nenory a seria
interface and diagnostic programinformation to help you test the
conpl eted conputer. You will not find that you must purchase
addi ti onal menmory or other plug-in units to nake the system
useful and practical to use.

What about software and per manent storage.

In addition to our test programs, a resident editor and assenbl er
is available for the 6800 system The editor and assenbl er
requires 8K of nenory and is avail able to anyone purchasing the
menory necessary to use the program Cassette tape, or paper tape
inputs are usable with this system
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QUESTI ON -

ANSVER -

QUESTI ON -

ANSVER -

QUESTI ON -

ANSVER -

QUESTI ON -
ANSVER -

VWhat if | want additional nenmory, or nore interfaces? The basic
kit price is reasonable, but will | pay an armand a leg for
addi ti onal equi prment?

Addi tional menory is $125.00 for the 4K kit. Additiona
interfaces are $35.00 per interface kit - serial, or parallel. W
woul dn't call this nore than a thunb and a finger

| have al ready purchased a Motorola 6800 chip set and manual .
WIIl you sell me just the boards to build up a system

Sure thing. We will sell you al nbst any part of this systemas a
separate item See our price sheet - you can have just the
boards, just the power supply, just the cabinet, or any

i ndi vi dual board kit you want.

WIIl | be able to get additional prograns and nore el aborate
equi pment if | want to expand ny system

Si nce our conputer uses the standard Mdtorola 6800 parts set and
ROM any software devel oped for this set of parts will run on
your system We will also offer a newsletter at cost to users so
that information and tips can be exchanged. There are already
conpani es offering diskette, or floppy disk systens conplete with
operating systemsoftware. W will be either offering these, or
will supply information to interested users of the 6800 system

When can | expect to get delivery.

Qur present schedule calls for shipnent of the first kits in
Novermber 1975. Orders will be filled in the order they are
recei ved.
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