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6809 DISK SYSTEMS

All disk systems are supplied with our version of FLEX 9, the world
standard disk operating system for the 6809. Our systems normally
operate in double density format, but they are compatible with single
density, or single sided recording formats. FLEX is supplied with over
forty utilities, many of which are only available with our systems.

Our disk systems offer you mass storage at low cost. The cost per thou-
sand bytes of storage for our various systems is shown in the chart.
Other 6809 disk systems have costs up to three times greater for the
same general type drive.

D-5 Two double sided, double density, 5'' disk drives with a total on
line capacity of 720,000 bytes of data. Includes cabinet, power supply,
connecting cable and controller. Controller will operate up to four
drives. This is an ideal disk system for small stand alone word proces-
sing systems, or for businesses that do not work with large inventories.

14x6x10—-201Ibs . ........c0uinuunnnnennnnnn $1,295.00

DT-5 Double track density version of the D-5. The DT-5 uses two 96
track per inch drives to provide an on line capacity of 1,400,000 bytes.
Includes cabinet, power supply, connecting cable and controller. Con-
troller will operate up to four drives. This is a disk system with enough
capacity to include small inventories of up to 1,000 items, plus the
usual business package of general ledger payroll, etc.

T4x6x10—-201bs. .. ....ovvvnenninnnnnnnnn.. $1,695.00

DMF-2 Double sided, double density, dual eight-inch disk system with
an on line capacity of 2,400,000 bytes. Our “top of the line”" disk
system features a DMA type controlier for fastest possible data trans-
fers. This drive was designed for larger businesses and multi user in-
stallations. The DMF-2 will provide the fast operation necessary for
systems running multiterminals under the UniFLEX operating system.
Complete with a heavy duty 1/8-inch metal cabinet, power supply,
connecting cable and controller. The controller will operate up to four
drives.

174 xBx21% —B31bs s s viwmisminss a8 s 50 wima $2,495.00

CDS-1 This “Winchester”” type hard disk provides both large storage
capacity and high speed operation. The CDS-1 is the answer for systems
that must handle large inventories or systems with more than four ter-
minals. The controller has its own processor and uses DMA data trans-
fer.

CDS-T— TIBID5 . v wv 5w 5w w6 o0 o0 0w s o s 0 900w o 3 $4,395.00

TYPE CAPACITY COST
D5 720,000 bytes | $1.80 per/K
DT-6 1,400,000 bytes | $1.16 per/K

DMF-2 2,400,000 bytes § $1.04 per/K

CDS-1 16,000,000 bytes | $ .27 per/K

D-50rDT-5

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
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SAN ANTONIO, TEXAS 78216
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FLEX"

The Disk Operating

System For 6800 and

6809 Users

FLEX™ is the most widely used disk
operating system for the 6800 and 4809
microprocessors. Field proven for over two
years, it has become an industry
standard. FLEX is unparalled in the
amount of 6800/6809 support software
being marketed. Two new versions are
now available and each includes a disk
editor and assembler:

FLEX for the EXORciser™ $150.00
Runs on a Motorola EXORciser with
EXORdisk™ Il or Ill. Requires no hardware
modifications with the possible exception
of memory re-addressing. Uses the same
boot as MDOS™.

FLEX for General Use $450.00
Fully documented to allow a user to
write his own terminal and disk 1/0
routines to adapt to most any hardware.
Three system requirements are: (1) at
least 12K of RAM at $0000; $2) 8K of RAM
at SA000 for 6800 or $SCO00 for 6809; (3)
floppy disk drive capable of 256-byte,
soft sectors. This package is not for

beginners!

FLEX Support Software

Extended BASIC $100.00
Standard BASIC 75.00
Diagnostics Package 75.00
Text Processing System 75.00
Sort/Merge 75.00
6809 Cross Assembler 100.00
6809 FLEX Utilities 75.00
6800 FLEX Utilities 100.00
Debug Package 75.00
FLEX for SWTPc 150.00

Be sure to specify disk size and 6800 or
6809. All orders should include 3%
postage and handling (10% on foreign
orders). Mastercharge and Visa are
welcomed. Write for a complete software
catalog.

Igé technical rystems
consultanty, inc.

Box 2570, West Lafayette, IN 47906
(317) 463-2502 Telex 276143

FLEX is a trademark of Technical Systems Consultants,
Inc. EXORciser, EXORdisk, and MDOS are trademarks of
Motorola, Inc.




Big Savings for SS-50 Bus Computerists

LFD-400'Mini-Disk System SBC/9'Single-Board Computer.
$459.95 $139.95
The choice of knowledgeable 680X computerists A computer compatible SS-
sin::aecl977e0°Proven clock-data i cmlfm 50 bus B@U"m Interchangeable E
and other superior design features ® Reliable - 6802 or 6809 processor ® Extendable
sector diskette formatting ® Stores up to 102 Kbytes of 1-Kbyte ROM monitor ® Parallel and
formatted data on 40 tracks ® Comes with serial IO ports — full-range bit rate
Save WITROETITITIRIITENS | SRS i s
$140! ™ REGULAR $599.95 REGULAR $199.95
6809 MPU Upgrade Adapter The ELECTRIC WINDOW'
$39.95 $169.95
Upgrades 6800 MPU cards to 6809 pro- dspbyiomasoﬁqzami.-
caWuer'CmﬁgmethWTPMP— able 128-symbol character —
A2 card but may be used with other characters are fully formed and feature true
_MP( Js ® Plug-in installation reqmmm o descenders \.rg;om dsljaybeRAM
cutting — to restore remapped ® output composite
original conﬁgo;dhon ° el;la?d al:d tested @ In- ?;epaxaﬁe%mc—video. g
cludes user instructions ® 6809 ROM ting system, included on card. For an review of the
S PSYMON/A2, for use with the 6809 — ELECTRIC WINDOW: see Stark’s comments s
. Bt el mealkoba  S@VE
$30! REGULAR $69.95 REGULAR $249.95 $80!

Percom Price-Slashing,
Profit-Zapping

Fifth Anniversary Sale!

After five years of solid accomplishments, it’s time to celebrate. So we’ve
slashed prices for a gigantic 5th anniversary sale. Now, for a limited time,
you can get Percom design and Percom quality at enormous savings. But
don’t wait. Sale ends May 30th and quantities are limited to stock on hand.

Save $100.00 on fully assembled, tested and
burned-in RAM cards! Hurry, regular prices in
effect after April 30th.

These RAM cards feature 1-Mbyte extended addressing; buffered
data, address and control lines; and, on-card voltage regulation.
Gards are fully tested and burned-in. User manuals include 6800 &
6809 diagnostic memory test programs.

M24SS 24-Kbyte STATIC RAM CARD
$399.95 REGULAR $499.95

Save Memory is organized as three independent 8-
I Kbyte blocks. Each block may be located at any
$100!  8-Koyte boundary of a 64-Kbyte address space ® Also

available in 8- and 16-Kbyte versions at regular prices. 8-Kbyte RAM expansion
kit includes extra RAM chip, plus sockets and other parts. Kit price is $139.95.
Uses 2114L RAM chip.

M48DSS 16-Kbyte DYNAMIC RAM CARD

$399.95  REGULAR $499.95 Save

Exgandable 10 48 Koyles @ Memory is organized as e~ $7001
independent 16-Kbyte blocks. Each block may be
located in any of the four 16-Kbyte zones of a 64-Kbyte address space @
Special “map-out” strapping can be used to depose any 8-Kbyte block
from upper 32-Kbyte memory @ Uses dype 4116 RAM chips @ 16-Kbyte
RAM expansion kit includes extra RAM chip, plus sockets and other parts.
Kit price is $99.95.

Watch for the COLORAMA-50"!

This soon-to-be-announced color VDG card for the SS-50 bus features
eleven colorful display formats in 2 to 8 colors, plus 2-color alpha-
numerics; full graphic resolutions from 64X64 pixels to 256X192
pixels; memory-mapped instant display control; low-cost modulator
option for TV interface; 1-Mbyte extended addressing; cassette 'O
option; and, operating software. Introductory price is only $219.95.

PERCOM

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
PRICES DO NOT INCLUDE SHIPPING AND HANDLING.

PERCOM DATA COMPANY. INC.
211 N KIRBY GARLAND TEXAS 75042

214) 272-3421

COLORAMA-50, ELECTRIC WINDOW, LFD-400, PSYMON and SBC/9 are trademarks of Percom Data Company. Inc.

Nobody supports the $S-50 bus like Percom

Our field-proven software for 680X computers includes monitors,
operating systems, drivers, editors, assemblers, debuggers and high-
level languages like Super BASIC — our popular extended disk BASIC
interpreter.

Some of the other hardware products available include versatile proto-
typing cards in both 30- and 50-pin versions, extendable 50-pin
motherboards and 30-pin IO card motherboards. Function cards,
prototyping cards and motherboards are optionally available with gold-
plated bus connectors. Also, most function cards are available in 86-
pin, EXORciser bus compatible versions.

Quality Percom products are available at Percom dealers nation-
wide. Call toll-free, 1-800-527-1592, for the address of
your nearest dealer, or to order direct from Percom.

EXORciser is a trademark of Motorola Corporation.
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SMOKE SIGNAL BROADCASTING

Presents

3 Powerful New SS-50/SS-50C Boards

SCB-69
Super Computer Board

DCB-4
Disk Master

Double Density Controller Board
and DOS68D Double Density DOS

$449.00

The new DCB-4 is a truly state-of-the-art develop-
ment which allows up to 366K bytes to be stored
on a single 5%" disk and has these outstanding
features:
® Up to four 5%"”and four 8'* drives can be
handled in the same system with a user de-
finable logical unit table. (DOS68D will be
compatible with future hard disk systems).
® Under software control, the user can select
the following for any drive:
Single sided or double sided operation.
Single density or double density data.
5%" or 8".
Stepping Rate.
40 track or 35 track density on double
sided 5% drives.
User can select the system boot configu-
ration.
® QOccupies only 16 bytes of memory space
(F760-F76F standard). User selectable to any
16 byte address space.
® Can read and write a single sector by itself.
On-board buffer memory allows full inter-
rupt capability in interrupt driven systems.
Once data transfer has been initiated, no
more processor time is required.
® Contains extended decoding circuitry for ex-
tended addressing per SS—50C bus which
can be enabled by an option jumper.
® SSB provides a means for copying software
written by older versions of DOS68 to be
read by DOS68D. All new media formatted
by DOS68D can be read by all older versions
of DOS68. DOS68 is SSB’s 6800 disk opera-
ting system.
® Track @ of side @ is recorded in single den-
sity per IBM standard.
® Phase-locked-loop assures highest data inte-
grity attainable.
All of these features are available for immediate
delivery on one standard 5%’ x 9"° 50 pin SS—50/
SS—50C card for only $449.00. The price includes
DOS68D version 5.1, MONITOR object code on
diskette, and a manual with the source listing.

o5 % % %

pxs

6809CPU Board
$299.00

The most versatile 6809 CPU Board on

the market

is now available from

Smoke Signal Broadcasting and has the
following features:

Standard 2 MHz operation.

(Shipping 1.5 MHz until August 80)

20 bit address generation for up
to 1 Mbyte of memory. Uses an
improved address translation RAM
which is compatible with present
extended addressing schemes yet
requires much less overhead when
used in multi-user systems.

All on-board devices can be switch
selected to occupy any or all ex-
tended pages. Any on-board device
may be disabled and its memory
space is then available for exter-
nal memory.

Standard real—time clock (time—
of—day, day—of—week, day—of—
month) with battery back up ca-
pable of generating programmable
interrupts.

Up to 20K of EPROM can be in-
stalled on the CPU Board.
Standard 1K of RAM on board.
Includes improved 6809 Monitor
(and source listing).

Contains an FPLA for decoding
EPROM address and optional de-
vices. Switches are used to select
2K /4K EPROM and Fast/Slow /0.
Contains provision for optional
9511/9512 floating point pro-
cessor.

NMI line is user selectable to work

with either SS—50 or SS—50C
busses. '

Price for the new SCB—69 is only
$299.00 for an assembled, burned-in
fully tested board.

M-32-X
32K
Memory Board
$539.00 $439.00

The first and only 32K
Static Ram Board on stan-
dard size (6% x 9”)
SS—50/SS—50C Bus Cir-
cuit Card is made by
Smoke Signal.

® Switch selectable to
any 4K boundary.

® Any 4K block may be
switch enabled or dis-
abled.

® Fully compatible with
SS—50C extended ad-
dressing (allows mem-
ory decoding up to
1 Mbyte).

® Extended addressing
capability may be
switched off for com-
patibility with SS—50
systems.

® Gold Bus Connectors
for high reliability.

® Guaranteed 2MHz op-
eration (tested at 2.2
MHz).

® | ow power consump-
tion — 8 volts at
2.4 amps typical.

M—32—X 32K Memory
Board is priced at
$539.00.

M—24—-X 24K Memory

Board expandable to 32K,
is $439.00.

And our M—16—-X 16K
board is back to the old
price of $299.00.

31336 Via Colinas, Westlake Village, CA 91361, (213) 889-9340
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Editorial

by Ken Orme

As you have probably noticed, our
cover date says March-April/May-June
instead of March-April. Well, it seems
that even though we are getting better,
it is still impossible to get caught up
when the post office takes from 30 to 40
days to get the magazine to you.

Even though we are able to get ads
and articles put in at the ‘'last minute”’
the delay in the mail causes the
magazine to have an older cover date
than we would like to see. Never fear,
you will still get six issues per year
(even though it would be nice to have
twelve] and we will keep track so that
you don’t miss out even though we will
not change the expiration date listed on
your label. I know that with your
continued support and patience, we will
have two issues with a single cover date
on them to make up for the change.
They will most likely be the September
and October issues that are separate
with the November/December issue
back to the bi-monthly date.

Things are looking quite well, with
a lot of help and support from many of
you with articles and information. I
want to thank you for the support and
I'm sure that we can continue to
make SS-50 Computing the magazine
that you would like it to be.

Despite the postal increase (both
foreign and domestic), we have good
news in that we will not increase the
subscription price of SS-50 Computing.
We intend to continue this price as long
as we can physically do so. After all,
no one here at SS-50 Computing is
dependent on this publication for our

living, so we are willing to keep prices
down as long as possible. After'all, we
started a bit high with the knowledge
that postal increases would come.

One of the things that we have to
change is that there will not be a
surface rate {or foreign subscriptions.
The reason for this is that it takes too
long to pull the surface magazines from
the pile, since about 98 percent of them
are airmail. We are trying to hold
down the costs on the foreign
subscriptions as well, but will probably
have to increase them next year by a
dollar per year. The difference in what
it costs for a U.S. subscription and a
foreign one is all in postage.

I suppose that there will come a
time when we will be able to get out a
monthly publication, but unless we just
copy letters and articles the way they
come to us we won't be able to do it
this year. If we could spend all of our
time doing this publication, we would
easily accomplish that goal. But, as we
have told you in other issues, we do
this part-time and therefore cannot
spend all day on it (in addition to all
night, quite often).

BACK ISSUES

Many new subscribers have joined
ranks with you that have been with us
from the beginning, so I must say once
again that there are a few back issues
available, but two of the issues are
completely sold out. Issue #1 is gone
and so is issue #3. The other ones (#2,
#4, and #5) are available for $3.00 each
and #6 & #7 are $2.50 each. We
receive several letters a day asking
about back issues, so this should help
to clarify the current situation.

Keep those letters and articles
coming in...After all, we want to have
you share with others, too!

[SS-50]




OS-9 REVIEW

A MODULAR OPERATING SYSTEM

by Ken Orme

0S-9 from Microware is a versatile
multi-programming operating system
for the 6809. It manages memory, I/0,
and CPU time for efficient operation
and is a powerful interface that is easy
to learn and use. It features device
independent unified I/O that is
expandable.

This operating system is a result of
developing the BASIC09 Advanced
Programming Language development by
Microware and Motorola between 1978
and 1980. The design is modeled
somewhat after Bell Telephone Labor-
atories 'UNIX' operating system.
Microware explains that a ‘‘clone’’ of
UNIX for the 6809 would be easy to
implement, but since UNIX was
designed for fairly large-scale minicom-
puters (such as the PDP-11), it is
expected to have high CPU throughout,
large and fast disk storage devices and a
static I/O environment. Also, it is not
particularly time or disk-storage eff-
icient when used with low-cost disk
drives.

0S-9 retains the overall concept and
user interface of UNIX, but rather than

dynamically swapping programs on and
off the disk, it keeps running programs
in memory and emphasizes efficient use
of available RAM. Also, it supports
re-entrant software that can be shared
by several users simultaneously which
reduces overall memory requirements.
It does have ‘'Fork’’ and '‘Execute’’
calls that have been improved over the
UNIX equivalents.

It effectively handles modular
ROMed software by using the ‘'Memory
module’’ and LINK features to permit
ROMed software to be automoatically
identified, linked, shared, updated and
repaired.

The nice thing about OS-9 is the
fact that it is modular. That means for
the small systems, just 2 or 3K or RAM
would be needed in addition to the 6809
CPU and 4K of ROM. A large system
could consist of several disk systems
(including hard disks), multiple ter-
minals and 256K (or more) or RAM
with memory management hardware
(the Level Two OS-9 system). Level
Two will handle up to one megabyte of
memory.
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The heart of the system is referred
to as the ‘‘Kernal’’, of which is the
administrator, supervisor, and resource
manager of the OS-9 system. It is
about 3K long and normally resides in
ROM at the highest memory addresses.

It handles memory management,
MPU management (for multiprogramm-
ing), interrupt processing, service
request processing, and system initial-
ization after restart. The '‘service
requests’’ are calls from programs.
Real-time functions such as time-
slicing, time-keeping, and interrupt
service are automatic and occur
routinely during operation of the
system.

The input/output functions are not
mentioned since the Kernal does not
directly process them. The I/O system
instead is separate and modular,
allowing OS-9 to be used with many
different hardware configurations. The
I/0 service requests are passed to a
subsystem called the "IOMAN’’, (short
for I/0 manager).

Memory management is an import-
ant part of the operating system. OS-9
allocates RAM memory as it is needed,
which makes it efficient and somewhat
unique. Both the physical assignment
AND the logical contents of memory is
managed with a directory of module
names, addresses, and sizes using
“‘memory modules’’. There are man-
aged much like a disk system, even
though it is RAM memory. Some
advantages to this include automatic
run-time ‘'linking’”’ of programs to
libraries of utility modules, automatic
"'sharing’’ of re-entrant programs, and
replacement of small sections of large
programs for update or correction (even
when in ROM).

The OS-9 system is a true
multiprogramming operating system,
which allows several independent
programs (processes) to be executed
simultaneously. By using the approp-
riate service requests, any system
resource may be accessed by the
process. In order to use the multipro-
gramming capability, a hardware real-

time clock must be used. This clock
should generate interrupts at a regular
rate of about 100 times per second.
Since the Kernal processes interrupts,
all FIRQ interrupts are vectored to the
clock service routine and the SWI,
SW12, and SWI13 interrupts are
vectored to user-definable addresses.

OUR REVIEW SYSTEM

The system we used to test and
review the OS-9 Level One Operating
System contains a 6809 CPU, 56K RAM
memory, 6K of ROM (4K in the
operating system and 2K for the disk
system), and a dual minifloppy disk
system.

After receiving OS-9, all of the statf
began reading through the manuals
before trying to bring it up. One of the
things that we all noticed was the new
set of terms to go along with OS-9.
Not that it is bad, but you should
realize that the terminology is as new
as the way OS-9 operates. It does take
a little time to get the jargon down and
to understand what to do to get a task
accomplished.

To install OS-9 you must be aware
that it doesn’t use a ‘‘monitor ROM"’ as
such. The OS-9 ROM set (4K total)
replaces the monitor. The ‘‘part one’’
ROM MUST be installed at $FS00
through $FFFF and the other ROM (or
ROM'’s) may be installed at any address.
With our system (SWTPc 6809) and
some others, there is a third disk driver
ROM which also may be at any address.
Since we had the Southwest Technical
CPU card with three extra sockets for
EPROMs or ROMs we used it. By the
way, we added a switch which allows
us to use either OS-9 or SBUG-E,
depending on position. (See article in
this issue.) Also, you should make
sure the terminal, disk controller, and
other I/0 devices are installed according
to the instructions for your system, and
that the interrupt jumpers or switches
are enabled.




SYSTEM STARTUP

The startup procedure is very
simple. Turn the computer on...the
master disk drive ‘select light should
come on, and then just insert the OS-9
system disk and close the door. It will
load a couple of modules into memory
and then display a startup message:

Shell
0S-9:

At this point, we had trouble the
first time we tried to run, because we
didn't get the startup message. Later,
we found out that our memory was not
addressed contiguosly, which is one of
the things mentioned, as a ‘‘must’’ in
the instructions. After correcting this
problem, the system fired up just like it
should.

As you can see from the startup
message, the first thing that comes up
is the ‘‘shell”’. The shell surrounds the
kernal of a seed and so it seems
reasonable that the ‘‘shell’’ program
surrounds the ‘‘kernal’’ or core of OS-9.
You most likely will be running the
system console until you get OS-9
commands and features tried and
tested. After that, additional terminals
and operators may also operate the
system after ‘‘logging-on’’. It requires
a correct user number and password
before you may talk to the Shell.

After the prompt is displayed, you
may begin. to enter commands to the
Shell. The normal command line is a
PROGRAM NAME with PARAMETERS
added. The program name is usually
typed with the path list, file name, or
other parameter after it.

The command programs include:

ATTR - Sets file attributes

BACKUP - Make backup of disk

BUILD -Build a new text file

CHD - Change working
Data directory

CHX - Change working Execution
directory
COBBLER - Build a new boot file
COPY - Copy data from a path to
another

DATE - Display system date

DEL - Delete a file

DIR - Display Names in Directory

Dump - Perform a File Dump

Echo - Echo Input line to Output

EX - Execute Program

FORMAT - Format a new diskette

FREE - Display free space on

device

KILL - Abort a process

LIST - List contents of a text file

LOGIN - Log user into system

LOAD - Load modules into

memory

MAKDIR - Make a new Directory
file

MDIR - Display Module Directory

MFREE - List free memory areas

OSOgen - Makes boot file from
keyboard entries

PROCS - Display procedure &
status

RENAME - Change file name

SAVE - C?py Memory Module to

File

SETIME - Start and set systemi

clock
setpr - Set Process priority
TMODE - Change Terminal mode
TSMON - Timesharing terminal

monitor
UNLINK - Release Memory
Module
VERIFY - Verify module’'s CRC
and header

Even though some of the command
programs are for disk system only, most
of them will work with a tape system as
well. Even though we didn’t have time
to review OS-9 designed for tape
systems, we will try to do so in a future
article.

The main feature that makes OS-9
different from most other systems is
that when you copy or list a program, it
may be re-directed to another '‘path’’
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very easily. As an example, if you
want a listing to the printer, you only
nced to type:  List Program /pl which
means list the program (you need to put
the name) and let it go to the serial
printer. All 1/0 devices have unique
names and may be user defined, but as
our disk was configured we have:
“Term'' which is the console terminal,
“T1'", “T2" etc. for other terminals,
“P’" the (parallel) printer, ‘DO’ disk
drive unit zero, and "‘D1" disk drive
unit one.

OTHER FEATURES

All of the programs and names
may be typed in upper case, lower case
or upper and lower case. This allows
flexability in program names and
processes and permits easier readability.
There are several optional programs
that are also available from Microware.
These include ASM - Interactive
Assembler; BASIC09; DEBUG - Inter-
active debugger; EDIT - Macro Test
Editor; and STYL - the Stylograph Word
Processor. We will have reviews of
these and other programs in upcoming
issues.

The TMODE program allows you to
change the terminal control keys as
neceded or desired. As originally
defined, the Control A will repeat the
previous input line; Control C is
program interrupt; Control D will
redisplay the present input line;
Control Q is to quit the program;
Control W will temporarialy halt data
to the terminal, with any other key
resuming the output; Control X for line
delete; and ESCAPE is for End-of-file.

Most OS-9 software is re-entrant,
which makes the most efficient use of
memory. If a program that you request
has already been loaded into memory by
another user, you will execute the same
copy instead of loading in another copy
of the program and using up more
memory. OS-9 also keeps track of how
many processes are using each program
module and deletes the module when

the last user is finished. Most software
also allows you to go back to the Shell
without truly ‘‘leaving’’ the program
you are running. As an example, when
you are in Basic09, you may type DIR
to see the BASIC programs loaded .into
memory at the present time, and Shell
DIR to see the program names in the
Shell directory. After going to the shell
directory, you return to Basic09.

There is a unified 1/0 system with
0S-9 which allows data to be
transferred in exactly the same way.
This is done with a logical structure
used for all devices, using software
routines to eliminate any hardware
dependencies wherever possible. This
makes it possible to write programs
that will operate correctly regardless of
the 1/0 devices used. Also, programs
may be used on another computer even
though it may have different kinds of
1/0 devices.

The file security system used is
ideal for education, office use, or any
time you want or need to keep files
from the wrong people. Each file has
information about certain attributes
when they are created, including:
Ownership, Date & Time created, date
and time of last access, and access
permissions. The access permissions
may be turned “'off’’ or ‘‘on’’, but only
by the FILE OWNER. They may be
““public’’ or ‘‘private’’ and include
Write Permit, Read Permit, and Execute
Permit. For example, a file that allows
public execute, owner write and owner
read will prevent the public from
reading or writing to the file, but they
may run the program.

More than one directory is part of
the method of tree-structured
hierarchy. This allows you to make
directories for various processes and
even one or more for each user, if
desired. And by doing things properly,
you can have a set of test files used to
check out a program, and a set of
working files, both with the same
name. They really don’t conflict
because the files are on different




directories.  Also, ownership and
security attributes may be used just like
a regular file.

SOME OBSERVATIONS

There are a few things that we felt
could be improved after working with
the system for a few weeks. One of
them is the Manual(s)]. When approac-
hing Microware about the problem, we
learned that the manual we have is a
preliminary one, and the new ones will
arrive soon. The only thing that was
not the best with the manuals that we
received is that there are places that a
little more explaination would have
helped a lot. Also, a few of the
examples given don’t work as written.
We're confident that the problem has
been Taken care of.

Since the system needs interrupts to
accomplish the work, we found that it
would have been a lot nicer to have a
disk controller board that uses them so
there would be no ‘‘glitches’’. This is
not a problem with 0OS-9, but with the
disk controller board we used. By the
way, one of the other controller boards
we used works like a champ and has
no interrupt connections, so there could
be another problem with the first one.

We found the timesharing mode to
be very efficient compared with other
small systems we have seen. The line
buffer accepts characters even when the
system is loading a disk program, etc.
The characters aren’t echoed back until
it has a second to do so, but otherwise
most of the normal inputting occurs as
fast as you can type. We were only
able to experiment with two users up to
now, but the slowdown due to two
users was very minimal. A lot of disk
operations, especially with 5-%4 inch
floppy systems, will make timesharing
quite slow, but running programs using
RAM memory is nice.

We only have two complaints about
timesharing -- one deals with the
manual again. Since it was a
preliminary one, we can assume that: it
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has better instructions for bringing up
the timesharing system in it. A file
called ‘‘password’’ must be created and
what to do after that is not too clear.
The second complaint we have deals
with going back to single-user oper-
ation. How can it be done? Nothing is
mentioned in the operations or system
preliminary manuals.

Our main observation and conclus-
ion about OS-9 is that it is a powerful
operating system that will work with
smaller systems as well as larger ones
and still gives you ‘‘UNIX'’-like
opetations, complete with ‘‘pipes’’ and
""forks’’. True multitasking and multi-
programming features are here with the
ability to have several users running
one re-entrant program at the same
time. If you are looking for an
operating system that is ‘‘state of the
art’’, not prohibitively expensive, and
one that will be supported by all kinds
of users and yet fit in a smaller 6809
system, then the only choice is OS-9.

Microware is a company that you
can have confidence in, not only for the
delivery of the product, but for
exceptional support. As an example of
this support and assistance, Microware
has installed a phone set aside just for
technical assistance and questions. It
is available from 9 a.m. to 5 p.m.
°(Central Time) Monday through
Friday. The number is (515) 279-8898.
In talking with the folks at Microware,
you can expect to see several new
programs offered this summer. One of
the first to appear will be their PASCAL
which meets the full ISO standards and
has floating point and interger math.
Also a software ''switch’’ to use either
P-code or the optimized code. More on
this at a later date.

For further information and pricing
on OS-9, contact Microware Systems
Corporation, 5835 Grand Ave, Box
4865, Des Moines, Iowa 50304. Also,
see the Microware ad in the centerfold
of this magazine.

[$S-50]
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THE WEST COAST COMPUTER FAIRE

by Ken Orme

The sixth annual West Coast
Computer Faire was held April 3, 4, and
5 in San Francisco’s Civic Auditorium
and Brooks Hall. This is one of the
largest shows in the country and always
has something new for those who
attend.

Three of the staff attended the Faire,
although we didn’t get set up to have a
booth this year. Apparently, we were
not the only ones that didn’t have one.
Out of all the 68XX family, only

Percom Data Company set up a booth.
We have received several letters
mentioning how disappointed many
68XX people were about the lack of
interest from many of the regulars.
Richard Don from Gimix was in
attendance and mentioned that they
were going to be at NCC in Chicago (as
are many others|. We did visit with
several other people, including Dr.
Chuck Adams, Ray Boaz, and Harold
Mauch. All of them expressed a desire




to have more of a showing at such a
large event.

The offical count for attendance at
the Faire this year was 31,729 but was
low, due to those who are dishonest and
sell their badges on the way out to
interested people coming in. There
were 520 booths and exhibits, which
should give you an idea of the size of it.

Many new ideas were presented and
many interesting conference programs
were presented, but for the 68XX user
this year, most were of general rather
than specific interest. In talking with
Jim Warren, the chairman of the
Computer Faire, we should plan now to
have some wuser's meetings and/or
topics of discussion for the next one.

I'm sure that many, many others
will agree with us that it would be one
of the best public relations efforts that
could be given for the 68XX family of
processors if at least one meeting out of
the 100 held at the Faire were to be
based around the 6800 or the 6809.
There was at least one meeting held
with the 6809 as its base last year.
Terry F. Ritter was there discussing
""‘Modular and Structured Programming

on Small Systems (Including 6809
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Assembly Language)’’. In case you
don’t know, Terry is from Motorola and
is one of the best authorities on the
6809 processor in the world since he is
a co-architect of the 6809. I'm sure
that if we were to have a program
dealing with some of the ‘‘state of the
art’’ systems software now being
produced for the 6809 it would turn a
few heads and let people know about
the third generation from Motorola.

There are many users in the
‘‘Silicon Valley’' area and therefore it
seems to me that we could stir up at
least one meeting for the 68XX people.
I realize that there are other shows
around the country, and that it is a long
haul for some of the hardware and
software people, but we will all
mutually benefit from attending.

The West Coast Faire seems to draw
a lot of technically oriented people and
still has the cross section of hobbyists,
business systems users, and general
"looking for a computer’’ types. Just
by attending the Faire, we found out
several things in store for us just ahead.

Some of the booths of interest
included the Japan Microcomputer Club
with a ‘‘sneak preview’’ of the Hitachi
MB6890 (6809 processor) color com-
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puter with excellent graphics. Also,
Microsoft was there and in talking with
them, found out that they wrote the
BASIC for not only the TRS-80C Color
Computer, but the MB6890 as well.
Also they have a disk-based BASIC for
the 6809 that runs under FLEX that
may soon be marketed. Percom Data
Company had most of their new
products there including the new dual
serial interface card with baud rate
generation on it, (with a reasonable
price). Also, the ColoRAMa-50 board
was on display along with most of the
new products mentioned in the
Peripheral last issue. By the way,
Percom also had a stack of $S-50
Computing magazines that we furnish-
ed to be given away to interested
people. We would like to thank Harold
Mauch and the other fine folks who
helped us there.

Xk S
— ;-.4“

Many of the newer products were
very interesting to us including a new
5% inch Winchester hard disk with
12.72 Megabytes (unformatted) capacity
and at a reasonable single quanity price
from RMS (Rotating Memory Systems,
Inc.). Even though he used the wrong
processor, Adam Osbourne was there
with his Osbourne 1 personal business
computer that folds up into a portable
carrying case. Programma Internation-
al was there with their new 6800/6809
PIE Programma International Editor). It
is an editor designed with cursor-add-
ressable terminals and memory-mapped
video boards using FLEX. Also, they
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mentioned SPL/M (Small Programming
Language for Microprocessors) which is
a compiler which generates absolute
6800 object code and runs under FLEX.
The people from Exatron were there
with news that the stringy floppy for
the 6809 based TRS-80C will be ready
soon. Many of the book companies
were present including Osbourne/
McGraw-Hill, Byte Books, Prentice-
Hall, John Wiley & Sons, Hayden
Books, Howard W. Sam, and Dilithium
Press. Most of them have 6800
processor offerings now, and the 6809
books are here or coming shortly.
MicroDaSys was there with a new
projection on their upcoming 69000
machine. The literature I picked up
now says shipments will start June
1981.

We had a wonderful time, and there
were so many things to see and do that
you really have to pick out the things
that are most worthwhile to you and do
them first. I had the unique experience
of driving to the show and even though
it is a long drive, it was most
interesting.

Let's get together next year for the
show and try to have a group of
hardware/software people there as well
as 68XX users. The date is set for
March 5-7, 1982. See you there!!

[SS-50]




Programma’s Booth

Harold Mauch, president of Percom
Data Company, talking with some
of the many interested Faire goers

Adults and
kids alike,
 all enjoyed
. the fun and
‘ giveaway items

Ray Boaz from BOAZ CO.
talking with the Percom people

Some of the ""System 50'' boards
from Percom on display at the Faire

The Osbourne 1 personal business
computer drew a lot of attention
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# THIS PROGRAM IS A PATCH TQ TSC FLEX 2.8

# WHICH WILL GIVE A “DRIVES WOT READY ERROR
# IF A DOOR IS LEFT OPEM. A DISK HOT INSERTED.
# OR AN INUALID DRIVE REGUESTED.

#*

* OPEMNDOOR PATCH
He

HAM COPENDOOR:
BF 98 ORG $EF9G
BF9@ 7E BF Bl JMP FEFB1
E 3
I he BFEL ORG  SEFBL
BFB1 F6 8@ 19 LA B $861%
‘ ‘ ’ ’ BFB4 F7 86 1B STA B $e61E
- BFE? 2% 1B LDA A #F1E
Open Door =R, DiEe
BFEC 2D E2 BSR FBFRG
() [} BFEE CE 49 ea LD #4000
Patc ReVlSlte BFC1 Fe & 18 LDA B $301%
BFCa DE»
BFCS 27 11 BEG FEFDE
BFCY? CS @2 BIT B #3682
BFC9 26 Fb BHE $BFCH
BFCEB Fe 86 18 LDbA B $EO1E
BFCE @9 DEX
BFCF 27 @7 BEG $BFDE
BFD1 C5 @z BIT B #sa2
BFD3 27 Fé BEG $BFCE
BFDS 6C cLC
BFDe 2@ C& BRA SEFAG
BFD8 C& sa LDA B #5538
BFDFR 6D SEC
BFDB I3 RTZ
*
# COMFIGURATION FOR FLEX.COR
BEAS ORG F$BEAT
BEAS E1 AC INUVEC FDE $ELRC
BEAS Ei D1 OUTUEC FDE $E1D1
BEA7 28 @4 ACIA FDe $eaad
= 1 BEAR9 80 1z TIMER FDR $2@12
With the open door fix that we e feos A FDE  wmeen
‘ 2
published in the Nov/Dec 1980 issue, BEFF EB D@8 MW FDBE  SEGDE
. BEB1 R@ 42 PUC FoE FRO4S
we mentioned that you could key the END  3ADBE  DO5 TRANSFER

program in as we gave it to you, and
then save it as instructed in the FLEX
user’'s manual. It seems that we must
have been thinking of the MiniFLEX
manual because FLEX 2.0 doesn’t
mention the method to re-save FLEX
without a person knowing the begin-
ning and ending addresses, and then it
may be saved in such a way that the
date prompt is no longer given.

In order to help with this, and also
to give the proper method to save a
‘‘patched’’ version of FLEX, we give the
following:

1. Besure to work with FLEX.COR
when doing the modifications. This
will insure that you have a correct
“"FLEX2.SYS’' to use in the event that
something goes wrong. This also
insures that you will get a version saved
that give the date prompt as it should.

2. Write the patch using the editor
making certain that you get the ORG in
the right place (or places). Then, make
sure that you add the proper config-
uration to the program starting with

NO ERROR(S> DETECTED
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$BEA3. (See the program listing.)
Notice that the transfer address is listed
with the END of the program.

3. Next, assemble the patch with the
ASMB command. It sometimes pays to
use the ' + B’ option the first time to
make sure that no errors have made
their way into the program.

4. After the patch is assembled, use
the APPEND command to append
FLEX.COR and the patch together. We
prefer to use a different name for the
patched version, rather than deleting
the old one. Or, at least include a new
version number when you write the
patch.

Using this technique, you will find
that it eliminates a lot of extra work
and disappointment trying to use
SAVE.LOW with the current working
version of FLEX.

[$S-50]




BASIC BUG

DIM Routine
Not Very Bright

Geoffrey A. Gass
5240 S. W. DoschRd.
Portland, Oregon 97201

There’s a minor bug in at least some
of the distributed copies of SWTPC
Disk BASIC 3.5 for the 6800, bundled
with FLEX 1.0 for the DMAF-1 dual 8
inch disk.

The program rejects multiple DIM
statements of the form.

10 DIM A(10),B(15),C(5)

with irrelevant error messages such as
““ERROR #30 (illegal disk file number|
IN LINE #10" -- though statements of
the form

10 DIM A (10): DIM B(12): DIM C(5)
are accepted.

The problem is in a wild offset in a
branch instruction at address $1721.
Instead of an offset of $C8, the code
reads $C2, branching back, not to the
reentry point in the DIM routine for the
next variable, but to the third byte of a
three-byte instruction.

Luckily, the error just causes a
peculiar error message, and does not
chew up BASIC, crash the disk, or do
any of the other things predicted by
Murphy's law.

Change the $C2 at $1721 to $C8
and the bug will go away.

[$5-50]
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INTRODUCTING...
Peter Bendall
from West Germany

Peter Bendall has lived in or near

Hamburg for the last six years. He is
English, and works for a lab as a
""computer engineer’’ and with the help
of a ’'computer scientist’ runs the
computer part of the support group of
the out-station in West Germany.
Mr. Bendall has been in computing or
electronics since leaving school, and
has lectured on programming mini-
computers at a teachers’ training
college and a local Computer Club
sponsored evening classes. He has had
papers in the last three DECUS (Digital
Equipment Users) symposiums in Bonn
and Esslingen, and hopes to have a joint
one in the next English DECUS at
Warwick.

Peter is married and the father of
five children, two of which have left
home to start their own families. He
took up home computing when he
moved into an apartment where he
could no longer use his Ham station.
Mr. Bendall constructs his own
equipment, either from kits (like his
own 48K 7768) or from scratch. This
has rubbed off onto his work where he
is using the F & D CPU-2 to connect an
electric typewriter to their lab’s
PDP-11s. He is also in possession of a
radio-teletype terminal unit which is up
and functional. It works really well
with his mechanical RTTY machine
and hopes to get it receiving on the
6800 system soon. There is a UHF

RTTY relay about 25 miles away and

hopes to later be able to work other
Ham stations.

Peter also has an acoustic coupler,
and would like to get a second with
both originate and answer, and success-
fully has loaded S1 format from long
distances.

We certainly appreciate this article
from Peter Bendall, and to learn about
the 6800 system in our European
countries.
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SS-50 OR ONE MAN'S VIEW OF
6800 IN EUROPE

By Peter Bendall

The story of 6800 micro-computing
is not the story of the §S-50 bus as it is
in the USA. By the end of 1980, just
one English company was offering its
own designed 6800 kits for the 50-bus.
In Spring 1980, one of the Motorla men
at the Hannover Trade Fair claimed that
there were more Exorcisor systems in
Europe than SWTP and Gimix comb-
ined! Various factors have made the
European 6800 a homebrew system, and
the native European designers have
based their systems on existing
electronic boards.

In England, NewBear Computing
took the 8 inch square '‘Veroboard’
system with its 78 pin edge connector
and designed the 77-68, a 625 kHz 6800
kit system. The user buys '‘Bear Bags’’
which either contain a complete system
or add a complete function to the
system. The basic CPU kit is unusual
in that it is fully buffered and needs no
external decoding when incorporated in
an enlarged system. The user adds his
own 5 volt supply, 8 each Data and
address switches, and 8 LEDs to operate
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Because of the full buffering, the
user can wire a motherboard and add a
monitor board (2 ACIAs and 1K RAM,
plus a 32 byte 'bootstrap’ program| and
extend later with 4K and 32K RAM,
EPROM and PIA boards to a 48K system
with 8 inch hard-sectored disks.
NewBear supply the Cottis-Blandford
Kansas City Interface kit, suitable for
any ACIA or UART interface, which
provides 300, 600 and 1200 baud as well
as 2400 baud 'non-redundant’ recording
speeds. The German branch of the
user group have just announced an
$S-30 adapter card which allows the use
of the JPC products TC3 and the CFM3
operating system as well as other 30 pin
I/0 cards.

EUROCARDS

Eurocom-I, the German offering
from ELTEC, has used the standard 4
inch x 6 1/2 inch 'Eurocards’ with its
standard 64 pin bus connector. This 1
MHz 6802 system uses a double width,
8 inch, CPU card with a Hex keypad
and 8 Seven segment displays and has




1K extra RAM and a monitor in two
2708s. The Kansas City Interface is on
board. Changing the EPROMs and
adding a keyboard and the video
interface board to the on board PIA,
converts the system to an ASCII type
monitor. A 16K RAM can be
coirnected to the wunbuffered bus
counector.

The popularity of Eurocom has
attracted several small companies to
produce Eurocom ’'add-ons’ such as
memory and I/0 boards. Because of
the standard Eurocard, the 6502
systems have also produced very similar
ranges of boards with a bus that is
almost exactly the same as that of the
6800 systems, so that accessories such
as buffered motherboards, memory
extensions and I/0 boards can be used
with almost no modifications needed.

CLUBS

The overall club scene in Europe is
that a large number of local clubs and
one-system user groups.

A notable

exception is the 'Amateur Computer
Club’ in England, though it is itself
large enough to support local interest
groups united through the newsletter
'ACCumulator’, and backed up by
libraries for the main micro-processor
families. The ACC was responsible for
a lot of the original interest in the 7768
system as it published the circuits for
the system and a lot of the 7768
software in earlier issues of its
newsletter.

Several groups and clubs sprang up
out of Radio Club or Computer Club
construction projects, and from evening
classes in microcomputing. One
problem that hits the Furopean user
whnen leaving the beginning phase is
how to obtain suitable software at
affordable prices and getting it to run on
his system when he can get it. Both
7768 and Eurocom--I have monitors at
$Fxxx, and non-standard IO addresses.
The 7768 has also unusual 40 x 24-line
VDU display at $F800. The various
clubs collect and distribute the ess-
ential patches to allow the user to run
his system with the software when he
gets it.

Photo by Author
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A German speaking branch of the
7768 user group came into existence
following the translation of the '7768
construction manual’ into German, and
its use in a club project by a radio club
in Harburg, North Germany. There are
now users in Austria and Southern
Germany as well as servicemen on
European postings. The group has its
own library with reprints of 68xx
articles from German magazines, Ger-
man text versions of many BASIC
programs, and patches for various 6800
programs.

RADIO HAM USERS

Another group of 68xx users,
nearly all Radio Hams, has developed
from the quarterly magazine ASCI,
which is sponsored by the German
amateur radio club DARC. This group
covers all 68xx processors, and all
mainframes. It specializes in programs
and hardware of amateur interest, with
Morse-code and radio-teletype programs
in its library, as well as BASIC
programs for Ham use.

Both ELTEC with Eurocom-II and
NewBear with 79-09 have developed
6809 systems. ELTEC has a complete
48K FLEX compatible system in ready
to run form, whereas NewBear have
chosen to supply a CPU and Monitor on
a single card that is compatible with the
other kits and is SWBUG compatible.
The program is to find suppliers of
reasonable priced software now address
compatibility has been achieved! If
any company likes to tell me the names
and addresses of its European agents,
I'll see that it gets published. There's a
lot of work to do and the clubs are

getting down to it.
[$S-50]

Please mention
$S-50 Computing
when contacting
Advertisers.

Letters

Dear Editor,

I am hoping to start a club in the
Northern New Jersey/New York City/
Long Island area for anyone interested
in building or working with robots. I
would like to get a list together of all
the people interested in joining such a
club or working with robots.

Even if you are too far away to
attend a meeting, keep in touch with
me. Imight hear of a local club in your
area.

The meeting time and place have
not been picked yet, but will probably
be on a week night in New York City.

If you have any questions or
problems with robots, write me, I
might be able to help.

David Smith

Dear Editor,

I'd like to try the "'FLEX Open Door
Patch’’ on page 17 of your Nov-Dec
1980 issue. I can’t figure out how to
save the patched copy of FLEX on the
disk. Your statement that ‘‘Addresses
and methods are in you (sic) FLEX
user’s guide.’’ may be true, but I can’t
seem to find them.

Help!

Paul Pennington

See the Article in this issue.
Editor




HITACHI MB-6890

One of the biggest attractions at the
West Coast Computer Faire, was the
HITACHI MB-6890 Computer. The
hallway near the Japan Microcomputer
Club exhibit (where the MB-6890 was
located) was almost always crowded to
the point that you couldn’t get through.
Even though Hitachi was not displaying
their new arrival for the purpose of
selling it, there was surely a lot of
interest as to when it would be sold
here and how much it would cost.

The heart of the system is the 6809
microprocessor and therefore should be
of interest to most of us. In the basic
setup, the MB-6890 contains 32K of
RAM (expandable to 62K on board), and
a 24K BASIC in ROM (from $A000to

MB-bd40 =3

$FF00) with I/0 located from $FF00 to
$FFFO0. The system has beautiful,
full-color, high resolution graphics that
puts many systems to shame. It comes
with a built-in 600 baud cassette tape
interface, a built-in light pen, an RS-232
interface, a parallel port, and a video
output. The 640 x 200 high-resolution
graphics display looks very good on the
optional C14-2170 video monitor de-
signed to match the system. Also
available is the dual floppy disk drive
(MP-3540), which interfaces to the
machine easily. The light pen plugs
into the machine via a 5 pin connector
with internal decoding and BASIC
commands for it built-in. An eight pin
connector is used to output video
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information from the computer video
circuitry including horizontal and
vertical sync pulses, and red, blue, and
green color information.

The word is that the BASIC is from
MICROSOFT. It appears to be a good,
extended BASIC which includes several
features that are developed for the
MB-6890. Some of the commands
unique to this system include:
LOADM, SAVEM, EXEC, NEW ON,
PAINT, SCREEN, INPUTWAIT, KEYn
(Used for DATE$, TIMES$, TERMINAL,
SCREEN, COLOR, LOAD, LIST, RUN,
LIGHTPEN, and CONT single key
modifications.). Also, ON COM -
GOTO, PEN, and ON PEN - GOSUB.
The BASIC is very complete and allows
many variations in graphic oriented
programs as well as regular programs.
It features single precision variables at
7.1 digits and double precision to 16.8
digits. Long variable names (up to 15
characters) are allowed and it has some
nice screen editing features.

The case features room for up to six
additional boards to be connected to the
bus with access out the back. Also
available on the back is a standard
RS-232 connector, a parallel port
connector, the video output connector,
a cassette tape connector, and the 8 pin
color video connector. The bus system
consists of a 56 pin card-edge style
connector, with the normal SS-50C
signals available (plus a few others). In
the upper right-hand portion of the
case, a small compartment door will
open to allow access to the power
switch, the volume control for the
sound, a mode switch, and the reset
switch. The keyboard is standard size
with a 23 key numeric keypad to the
right. There are 59 ASCII keys and 5
programmable function keys. The
numeric keypad has add, subtract,
multiply, and divide keys, the cursor
control keys, a return key and a few
others. The keyboard we saw had
japanese ‘‘Hiragana'’ characters avail-
able in the shifted mode, but when
marketed in the U.S. it will probably
have upper and lower case letters.
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The advertised prices in Japan are
298,000 Yen for the MB-6890 alone.
The color monitor is 168,000 Yen, and
the dual disk system sells for 298,000

Yen. Although we don’'t have the
means to find the current exchange rate
locally, those of you that are interested
can probably find out.

A bit more on the graphics. This
machine has one of the best graphics
displays we have seen. A few others
will top it, but not within the price
range. The fact that the screen will
display 25 lines of 80 characters or 25
lines of 40 characters lets you know
that you can probably select high or low
resolution graphics. Well you can
select not just two, but four resolutions
bysoftware control. They include: 640
x 200 dots or 320 x 200, 160 x 100, and
80 x 100 with color. Speaking of color,
the display can contain both characters
and graphic symbols with 6 colors
besides white and black and will allow
you to specify both foreground and
background color. Some systems have
more colors than this, but most are very
limited on the high resolution end of
things.

This article is not meant to be a
sales pitch for Hitachi, since we don't
know if the machine will ever be
availble here, but mostly because of the
interest from you. If any of you readers
have other news of this machine, feel
free to share it with us.

[SS-50]

Editor’s Note -

We would like to thank Richard
Keightley for first calling our attention
to this Computer.




Flex and OS-9
on the SWTPc 6809

by Gary Manning

If you have been interested in
getting OS-9 for your 6809 system, but
still want to be able to use your present
software, you can have it both ways at
the flip of a switch if you have a
Southwest system with a MP-09 board
(and probably most other systems as
well). All it will cost you is a double
pole double throw switch, some wire,
and an optional four pin connector and
plug.

The OS-9 firmware for a Southwest
system consists of three 2K (2716 type)
ROMs. Microware intends for two of
the ROM:s to be placed in a ROM board
and ROM No. 1 to replace the monitor
at $F800-$FFFF. The other two are
position independant and can be located
most anywhere in the memory space.
Since the MP-09 board has three ROM
sockets, I thought, '"Why not use
them?’ These sockets are intended for
use in small dedicated applications such
as single board controllers, etc. Their
use in a system is discouraged, but they
can be used if you know how.

The address and use of the MP-09
ROM sockets are as follows:

Socket No. 4 ($F800-$FFFF) is for
the monitor and cannot be disabled.
Socket No. 3 ($F000-$F7FF) is enabled
or disabled by the fourth switch in the
switch block S1. The address area is
reserved for DMA devices, so if you
don't have any, you're okay so far.
Socket No. 2 ($E800-$EFFF) is enabled
or disabled by S1, #3. This address area
is reserved for upper I/0 and should be
unused on most systems. Socket No. 1
($EOOO-$E7FF is enabled or disabled by
S1 - #2. This address area conflicts
with I/O and cannot be used as it is,
but this socket can be re-addressed.
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The secret of being able to switch
operating systems, is to have two
sockets addressed at $F800-$FFFF (one
for each monitor) and switching to
select one or the other. Sockets No. 1
and 4 will be used this way, the other
two need not be modified.

You may have some reservations
about all of this because it seems too
simple, but it gets better. Since FLEX
and SBUG-E don't care about memory
from $E080-$F7FF, you can leave the
0S-9 ROMs 2 and 3 enabled in this area
all of the time. If you can’t place the
ROMs in this area, you will have to
devise a means to disable them so that
they don’t conflict with FLEX. Also, I
had some questions about how the
Dynamic Address Translator (DAT)
would behave under OS-9, but we have
never had any problems with it since
installing OS-9. One thing that is
required with OS-9 is that all of your
memory must be in a contigious block.

Before beginning to modify the CPU
board, you need to consider if you want
to place the switch on the CPU board,
or on the front panel of the cabinet.

For the switch on the front panel, you
should find a four conductor plug and
connector similar to the abort/reset
connector so you will be able to remove
the board from the system when
desired by simply unpluging the switch
connector. You should also consider
where you will mount the switch. I
used a small toggle switch which I
mounted in the black stripe above the
reset switch. By mounting the switch
in the black stripe, I could cover the
hole with a new piece of black tape if I
ever decided to remove the switch.

The modification is simple, but a
little difficult to explain. Make sure
you understand before you do it. First,
the select traces to ROM sockets No. 1
and 4 must be cut. For socket No. 4,
the trace runs from IC #6 - pin 13 to
ROM socket #4 - pin 18 and 20. This
trace can be best accessed as it comes
down from IC #6 - pin 13 on the front of
the board, just to the left of the
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the right trace, then cut it and solder
some small insulated wire to each side
of the cut. If you have two colors of
wire, use both to help keep things
straight. For socket No. 1, the trace
runs from S1 - #2 to ROM socket No. 1
pins 18 and 20. Be careful to leave the
pull-up resistor (R6) on the select side
of the cut, not the socket side. The
best place to cut this trace is on the
back of the CPU board. Socket No. 1 is
the lower left-most socket as viewed
from the back side. Its select line runs
along the top of the socket to a
feed-through just above pin #24. Cut
the trace about halfway between the
two rows of pins of socket No. 1.
Again, solder a wire to each side of the
cut, but use the same color for each side
as you used for socket No. 4. In other
words, make sure you have the select
side of both cuts coded the same and
the socket side coded the same.

Carefully mount the connector or
switch on the CPU board. You may
drill holes and mount it if you have
room (depending on the size of the
connector), or glue it on with epoxy or
“instant’’ glue. It would also be wise
to ground the switch housing for some
static protection.

Carefully route the four wires to the
switch or connector. You may find
some glue will keep them ‘‘tacked’’ to
the board. The DPDT switch in the
illustration is divided by the dotted line
and has the common terminal in the
center of each half. Use this for a
reference and adjust if necessary for the
switch you use. The connector (if
used) will be discussed later.

Connect the socket side of socket
No. 1 to one of the common terminals,
then connect the socket side of socket
No. 4 to the other common terminal.
Next, the select side of socket No. 1
sould be connected to the switch
terminal above the common, and to the
switch terminal below the common on
the other side. Connect select No. 4 to
the two remaining terminals. If the
connector is used, and it is non
polarized, wire it as shown so that if it

is reversed, it will only affect the
switch position, but will still work.
Plug OS-9 ROM #1 in socket No. 1,
plug OS-9 ROM #2 in sockét No. 2,
plug 0S-9 ROM #3 in socket 3, and
leave SBUG-E in socket No. 4. Place
the jumpers for sockets 1-3 in the ROM
position. Set the switches on S1 as
follows: #1 - always on, #2 - must be
off, #3 - on and #4 - on. Place the CPU
on the motherboard, plug on the
connectors and turn on the power. If
you haven’'t predetermined which
monitor is selected by one position or
the other, you will come up in one or
the other (of course). If you come up in
SBUG-E, you will get the usual prompt.
However, if you come up in 0S-9, the
disk drive #0 will come on. After you
insert the OS-9 disk, the system will
load, and the OS-9 prompt will appear
on the screen. To change monitors,
simply flip the switch and hit reset.

ROM SOCKETS
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™
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If OS-9 fails to come up, switch over
to SBUG and try it. If it won't come
up either, then you have a wiring error.
If SBUG works but OS-9 doesn’t, make
sure that your memory is in a
contigious block from $0000 up, and
check your wiring.

We have had our system running
this way for several months now and
have had no problems with it.

[SS-50]




0S-9™LEVEL TWO MULTIUSER
OPERATING SYSTEM

rue multitasking, multiuser OS for

timesharing or real-time control
applications.

M Sophisticated memory

management permits use

of over one megabyte.

M Versatile, easy-to-use input/output

supports multiple devices.

B UNIX™-like file structure including

hierarchical directories, pipes, filters,

and byte-addressable random access files.

B Provides log-on password protection

and user file security.

B Can run on small, inexpensive

systems with floppy disks and as little as

32K memory.

T [] Disk or tape $75.00
I ow E n Compact Motorola compatible

BY MICROWARE *

[ $495.00*

0S-9™ LEVEL ONE
OPERATING SYSTEM

ingle-user, single-memory map
compatible subset of Level Two
for software development or
stand-alone control applications.
B Versatile input/output system can
support multiple devices using
interrupt-driven, DMA, or program-
controlled data transfer. Users can easily
add additional I/O devices.
M Tape or disk-based versions available.
M Disk versions support UNIX™-like
hierarchical directory structure and
byte-addressable random-access files.
Il Memory management for single
address-space (up to 64K).
[ Disk version $150.00*
[ Tape version $95.00

BASIC@9™
PROGRAMMING
LANGUAGE SYSTEM

xtended BASIC language

compiler/interpreter with

integrated text editor and debug
package. Runs standard BASIC programs
or minimally-modified PASCAL programs.
B Permits multiple named program
modules having local variables and
identifiers. Modules are reentrant,
position independent and ROMable.
M Additional control statements for
structured programming: IF ... THEN
... ELSE, FOR ... NEXT, REPEAT ...
UNTIL, WHILE ... DO, LOOP ...

ENDLOOP, EXITIF ... ENDEXIT.

M Allows user-defined data types and
complex data structures. Five built-in
data types: byte, integer, 9 digit
floating-point, string and boolean.

M Extremely fast program execution.
M Available on ROM, disk or cassette
tape. Runs under 0S-9™ Level One or
Level Two.

[ Disk or tape $195.00*

MICROSOFT

6809 BASIC
S tandard Microsoft BASIC optimized

for the 6809 and 0S-9™.

I Four data types: integer, string,
single precision and double precision
floating point.

I Program trace and edit capabilities.
B Automatic line numbering and
renumbering.

M Supports random and sequential
file /0. Full PRINT USING for
formatted output.

[ Disk or tape $250.00

0S-9™ TEXT
EDITOR

inimum-keystroke macro text
editor useful for text
preparation or interactive

word processing.

M User-defined macros with
parameters permit virtually
unlimited command expansion.
Macros can be saved, loaded

and edited.

B Buffer, line and character oriented
commands.

[ Search, change and extend operations.
B Permits multiple input/output files.

0s-9™
INTERACTIVE ASSEMBLER

assembler for machine language
program development.

M Operates in “batch” mode or
interactive line-by-line mode.

B Facilities for generation of 0S-9™
memory modules and system calls.
B Formatted listings include syntax and
context error checking.

B Runs on 0S-9™ Level One or
Level Two.

[ Disk or tape $75.00

[J ROM set (2716) $90.00

0s-9™
INTERACTIVE
DEBUGGER

F acilitates testing and debugging of !
machine- language programs.
B Includes common “monitor”
functions: memory examine/change,
breakpoints, display/change registers,
hexadecimal arithmetic, etc.

M Access to system command
interpreter.

M Available on ROM, disk or

cassette tape.

[ Disk or tape $35.00

] ROM (2716) $50.00

BASIC @ is a trademark of Motorola. 0S-9 is a
trademark of Motorola and Microware®. UNIX is a
trademark of Bell Telephone Laboratories.

Most software is available on ROM, ‘5
diskette and tape in versions for many
popular 6809 computers. Source listings |
and yearly maintenance/update service |
are sold separately for most programs.

*Specify manufacturer and type of CPU
and /O controllers. Contact Microware®
for specific availability.

MICROWARE. |

Microware Systems Corporation 1
5835 Grand Avenue, Box 4865 |
Des Moines, lowa 50304
(515) 279-8844
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A/BASIC COMPILER

his BASIC compiler generates

pure, fast, efficient 6800 machine

language from easy to write BASIC
source programs. Uses
ultra-fast integer math,
extended string
functions, boolean
operators and real-time
sperations. Output is ROMable and runs
without any run-time package. Disk
versions have disk I/O statements and
require 12K memory and host DOS.
Cassette version runs in 8K and
requires RT/68 operating system.

1 Disk Extended Version 2.1
SSB or FLEX* Diskette $150.00
] Cassette Version 1.0. $65.00
A Compiler disk versions that adds
an extra third pass which gener-
ates a full assembly-language output
listing and assembly language source file.

Uses original BASIC names and inserts
BASIC source lines as comments.

] SSB or FLEX* Diskette $75.00

A/BASIC SOURCE
GENERATOR

n “add-on” option for A/BASIC

A/BASIC INTERPRETER
ere it is - a super-fast A/BASIC
compiler! Now you can inter-

H actively edit, execute and debug
A/BASIC programs with the ease of an in-
terpreter - then compile to super efficient
machine language. Also a superb stand-

alone applications and control- oriented
interpreter. Requires 8K RAM. The cassette

INNOVATION AND
PERFORMANCE

SOFTWARE
SUPER

POWER

BY MICROWARE

version is perfect for Motorola D2 kits.
[ Cassette, SSB or FLEX* Diskette $95.00

LISP INTERPRETER

he programming Language LISP
offers exciting new possibilities for
microcomputer applications. A

highly interactive interpreter that uses
list-type data structures which are simul-

taneously data and executable instructions.

LISP features an unusual structured,
recursive function-oriented syntax. Widely
used for processing, artificial intelligence,
education, simulation symbolic, and
computer-aided design. 6800 LISP requires
a minimum of 12K RAM.

[] Cassette, SSB or FLEX*
Diskette $75.00

*FLEX is a trademark of Technical Systems
Consultants

RT/68 REAL TIME
OPERATING SYSTEM

MIKBUG — compatible ROM that combines
an improved monitor/ debugger with a
powerful multitasking real-time operating
system. Supports up to 16
concurrent tasks at 8 priority
levels plus real time clock
and interrupt control.
Thousands in use since 1976 handling all
types of applications. Available on 6830
(MIKBUG-type) or 2708 (EPROM-type) ROM.
Manual is a classic on 6800 real-time
applications and contains a full source
program listing.

[] RT68MX (6830) $55.00

6800 CHESS

] RT68MXP (2708) $55.00
challenging chess program for
the 6800. Two selectable difficulty

levels. Displays formatted chess
boared on standard terminals. Requires
8K memory. Machine language with

A/BASIC source listing.

[ Cassette, SSB or FLEX* Diskette $50.00

Our software is available for most 6800
systems on cassette or diskette unless
otherwise noted. Phone orders welcomed.
We accept MASTERCHARGE and VISA.

We try to ship orders within 24 hours of
receipt. Please call or write if you require
additional information or our free
catalog. Microware® software is available
for OEM and custom applications.

= — MICROWARE.

Microware Systems Corporation
P.0. Box 4865, Des Moines, IA 50304
(515) 279-8844

S

B Powerful Editing Commands

The display cursor can be moved character-by-character, line-
by-line. or page-by-page in any direction. The full compliment
of “cut-and-paste” edit commands permit blocks of text to be
moved, copied, searched for, replaced and deleted. The
‘global replace™ command searches for each occurance
of a given text string and allows selective replacement
with another string. In the “insert” mode the text is
actually formatted before your eyes as you type!

tylograph is a full-featured screen-oriented word pro-
cessing program for creating and printing documents.
Stylograph's interactive operation and human-
engineered features make it the most accurate and easy-to-use
kind of document-preparation system. Cursor-based editing
commands and real-time screen refresh always gives an ac- '
curate picture of what the printed document will look like.

= [ $175.00

B Complete Formatting Control

Text or individual lines can be center, left, right, or left-and-

right justified; page and line width can be specified; multiple

tabs can be set anywhere. You can define page heading,

| footers, page numbering, identation and line spacing.

B Versatile Video Terminal Interface

The basic Stylograph module uses a “personality module” to

define the display control codes used by many brands of video

| terminals and memory-mapped video displays including:
Hazeltine 1400/1500 series; Lear-Seigler ADM3-A; GIMIX 80x24;
SWTPC CT-82 and 8212; and ADDS Regent series.

= [ For proportional printers $195.00

MICROWARE.

5835 Grand, Box 4863, Des Moines, 1A 50304 o (515) 279-5%44




BOAZ
64K Dynamic
Memory Update

By Ken Orme

Since the article was written on the
BOAZ 64K Dynamic Memory Board,
we have a few other things that should
be mentioned. Those of you who have
the early versions of the board will find
that there may be a problem with
extended addressing as is. This is due
to an error that occured on the board,
not in the design of the memory board
circuitry. However, we received an
update shortly after the article was
written, explaining what to do to use
the board with extended addressing.
Since we had not tried it, we assumed
that it worked as well as the rest of the
board. The fix is simple, and is now
corrected on the boards being produced
currently, but we mention it here
mainly if someone has a board and
desires to use it with extended
addressing and needs the update, they
can write to BOAZ Co. to get the
information, or we would be happy to
provide a photocopy.

One of the points that we should
bring up is that the manual being
furnished with the memory board is
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now much improved and is very good at
explaining the jumpers and addressing.
We were shipped a preliminary manual
and that is why we had the comments
on it.

All the IC’s that are furnished with
the BOAZ boards are tested before
shipping to insure that they are in
proper working order. I'm sure that is
why almost every single kit has worked
the first time (according to the last
word we received).

There are a couple of new things
that are possible with the board for
those that are interested. The memory
as designed will operate at basic clock
frequencies of 898.5 Khz to 1 Mhz.
Included with the latest documentation
is a modification to allow the board to
operate at 1.25 Mhz. This covers the
range of the MP-A and MP-A2 as well as
the higher rate for 8 inch floppy
operation. Also, for those that have
DMA disk controllers, there is an
outboard modification that you may
make to allow you to use both the
BOAZ Dynamic memory and the DMA
controller. You should write Ray Boaz
directly for this modification if it is
needed.

One note of interest about the
future. Ray Boaz informs me that he
has one board using the new 64K
Dynamic RAM chips operating. It only
requires 8 of these chips for 64K!
Imagine, with the board filled up,
having 256K of memory on one board.
When the 256K chips bit the market,
we will be able to have 1 Meg of
memory on one board! Also, the 2
Mhz version of the board may come
soon.

If any of you need further
information, be sure to drop the folks at
BOAZ Co. a line. Ray has been
excellent to work with, and I'm sure
that he will be glad to help any way he
can. BOAZ Co., Box 18081, San Jose,
CA 95158, (408) 269-9522.
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=
New Products

AMATEUR RADIO SOFTWARE

Your TRS-80C can now be used to
receive and transmit Amateur Radio
RTTY BAUDOT or ASCII code. The
RTTY program is written to run on a
minimum 4K TRS-80C Computer.

The Color Computer is attached to your

existing T.U. or one can be constructed.
Instructions are provided to construct a
T.U. from a kit and a AFSK modulator
from a single XR-2206 IC. The
hardware is interfaced through the
RS-232 port on the rear of the
computer. The software has the
following features:

1. Transmit and receive BAUDOT 60
or 100 WPM and ASCII 110 baud. By
simple BASIC '‘POKES'’, speeds from
110 to 9600 baud ASCII and 60 to 133
wpm BAUDOT can be received and
transmitted.

2. A user defined CW call ID (up to
15 characters) can be transmitted. The
program will prompt you for the call
when it is first executed.

3. Three program buffers can be
pre-loaded with up to 256 characters,
and transmitted on ASCII or BAUDOT.

4. A '"RY"” buffer is provided to
transmit a tune-in pattern on RTTY.

5. If you have a 16K TRS-80C, both
RTTY and SSTV can be loaded into
RAM and alternately selected. More
features are provided than the ROBOT
800 in these modes.

6. The program produces automatic
CR/LF and .automatic upper-lower case
shifting on BAUDOT keyboard entrys.

Version 7.01 (above program) with
cassette and documentation - $20.00.
Version 7.0 stripped-down version for
2716 EPROM. On cassette or customer
provided EPROM $15.00.

Also the SSTV software is available
with cassette and documentation for
$20.00.

For further information or orders,
contact Clayton Abrams (K6AEP), 1758
Comstock Lane, San Jose, CA 95124.
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GIMIX 64K CMOS STATIC RAM

GIMIX, INC. announces their new
64K Byte CMOS STATIC RAM BOARD
with battery back-up for the SS50/C
bus. This board is fully compatible
with any of the 6800/6809 DMA
techniques. They are guaranteed for
2MHz operation with no wait states or
clock stretching required. Ultra-low
power CMOS RAM requires less than %
AMP (250 Ma.) at 8V for a fully
populated 64K Byte board. It is
non-volatile using an on-board nickel-
cadmium battery. The board retains
data even with system power removed.
With the battery fully charged, the
contents of the memory remains intact
for a minimum of 21 days.

Since the entire board can be
hardware write protected by a switch
located at the top of the board, it can
also be used to emulate PROM or ROM
memory. This is especially useful
during firmware development where
frequent software changes must be
made.

The GIMIX 64K BYTE STATIC
MEMORY is available from stock and is
priced at $1088.64 and a 56K version,
socketed for 64K is $994.56.

For further information, or to order,
contact: GIMIX INC., 1337 West 37th
Place, Chicago, I 60609, (312)
927-5510.




POWER PACK

Computerware (tm) announces its
POWER PACK for Radio Shack’s new
Color Computer.

The POWER PACK cartridge plugs
into the Color Computer’'s interface
slot providing 6K additional RAM
memory and a powerful 2K monitor.
The monitor provides the sophist-
icated programmer 33 powerful ma-
chine level commands and many utility
routines. With its extra memory and
routines in ROM, this new POWER
PACK allows Computerware and other
software sources to supply users with
much more sophisticated software on
cassette at much lower prices than the
ROM packs currently available from
Radio Shack. Computerware also
includes with the POWER PACK a free
cassette of diagnostics for the Color
Computer.

Already available for use with the
POWER PACK is Computerware's
Color Editor ($24.95), Color Assembler
($29.95), and Color Invaders ($19.95)!

Since Computerware has long been a
leader of quality 6800/6809 products
(from monitors, disk operating systems
and BASICs to games and general
ledger) Color Computer owners can be
assured this is just the beginning of a
long list of excellent products they will
see from Computerware.

The POWER PACK is available
directly from Computerware, Box 668,
1512 Encinitas Blvd., Encinitas, CA
92024, (714) 436-3512 at the intro-
ductory price of $159.

COLOR INVADERS

Computerware introduces its Color
Invaders on cassette for the Radio Shack
Color Computer.

You are at the controls of the Color
Computer Space Tank, firing at stellar
ships and invading critters. Invading
ships burst in air with explosive noise.

28

Alien critters march across the screen

dropping bombs and screeming as life is

zapped from their fried little bodies.
Fun?? Yeah!!

With brilliant color, dynamic sound
and fast action, Color Invaders offers a
continous source of excitement to all
players. Each of the 8 levels of play
present additional complications keep-
ing the beginner going and the experts
challenged.

Color Invaders requires 16K and the
POWER PACK to be installed (using the
extra memory and powerful commands
inside) and is priced at only $19.95. It
is available directly - Computerware,
Box 668, 1512 Encinitas Blvd., En-
cinitas, CA 92024, (714) 436-3512.

A FORTH SOURCE

Mountain View Press, the FOURTH
source, has a wide variety of printed
publications for the FORTH language.
While no machine readable information
is handled by Mountain View Press,
there is an extensive list of materials
available for the installation of FORTH.
For $20.00, to cover the cost of an
Installation Manual and a specific
Source Listing, FORTH can be imp-
lemented on the purchaser’'s micro
computer.

The following Source Listings are
available: 8080 (will work on Z80),
6502, 6800, 6809, PACE, PDP-11, and
Alpha Micro. All Source Listings are to
tig-FORTH standards. ‘‘fig’’ is an
abbreviation for the FORTH Interest
Group, a worldwide group of over 2500
FORTH users that may be contacted at
PO Box 1105, San Carlos, CA 94070.

A number of user and reference
manuals and books about FORTH are
also available from Mountain View
Press. Some of these are: ''Using
FORTH"”, A FORTH Primer'’, and
"“Tiny Pascal in fig-FORTH''.

For further information contact:
Mountain View Press, PO Box 4656,
Mtn. View, CA 94040
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Garland, Texas

No. 5

FLEX, UNIFLEX, OS-9

by Harold Mauch
President, Percom Data Company

The effort we expended trying to develop
6800 software for the LFD-400 disk system
rather painfully taught us that software
development requires an enormous amount of
time and manpower. Even the software
vendors whose sole business is the creation of
software do well to develop and document a
single significant software package in one year!
Consequently, when we began to develop
6809-based products, we decided to use
outside vendor-developed system software
when possible and reserve the in-house
software effort for utilities, special drivers,
application programs and customer support.

Since a good operating system is the
foundation for both system and application
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software, we contracted the various software
vendors. FLEX/9 by TSC was developed first
but was little more than a reassembly of the
6800 FLEX. It was definitely not “FLEXible”
enough for the 1/0 intensive applications we
envisioned for the 6809. UNIFLEX was still
being developed but a review of the design
specification revealed it was not practical for
control applications because the memory
requirement was too large and the 1/0
restrictions were very “unFLEXible”.

The preliminary description of OS-9 was
interesting. It had the device-independent 1/0
and UNIX-like features that we had come to
appreciate in INDEX, plus the capability of
supporting a broad range of hardware
configurations ranging from simple ROM-based
controllers to multi-tasking multi-user data
processing systems. Although it took longer to
develop than predicted, the result is well worth

the wait. 0S-9 is everything we wanted in a
6809 operating system. It was easily
configured to run on a PERCOM 6809

adapter-modified 6800 computer as well as
with the PERCOM SBC/9 MPU in a SYSTEM-50
configuration. Tim McKee of our technical
staff performed the implementation and has
provided several configurations which are set
forth below.

Although most of our current and planned
6809 software development is designed for use
with OS-9, the PSYMON ROM  operating
system and the MPX/9 disk system are still
available for wusers with inexpensive or
(uncomplex) 6809 system requirements.

Percom PERIPHERAL
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CONFIGURATION 1:

PERCOM SBC/9 with 2716 EPROM, LFD-400 Mini-Disk
System, 48K byte memory (contiguous), SYSTEM-50
motherboard and power supply.

Memory Map
FFFF--F800 0S-9 EPROM P1
F7FF-F7FE Console ACIA
F7FD--F400 Room for I/O
F3FF-D000 Unused
CFFF--CC00 LFD-400 Drive 1/O
CBFF--C000 0S-9 EPROMs PCM1,PCM2, & PCM3

BFFF--0000 RAM

CONFIGURATION 2:

MP-A2 CPU card with PERCOM 6809 Adapter, LFD-400
Mini-Disk System, MP-S serial I/O card, 32K bytes RAM,
MP-B or MP-B2 motherboard and power supply.

Memory Map

FFFF--E800 0S-9 All EPROMS
E7FF--D000 Unused
CFFF--CC00 LFD-400 Drive 1/O
CBFF--8020 Unused
801F--8008 Free for I/O
8007--8004 Console ACIA
8003--8000 Free for I/O

TFFF--0000 RAM

CONFIGURATION 3:
MP-A2 CPU card (see note) with PERCOM 6809 Adapter,
LFD-400 Mini-Disk System, MP-S serial I1/O card, 48K byte

RAM, MP-B or MP-B2 motherboard (see note) and p. supply.

Memory Map

FFFF--F800 0S-9 EPROM P1

FT7FF-E020 Unused

EO01F--E008 Room for I/O
EQ07 -E004 Console ACIA

E003--EQ00 Room for 1/O

DFFF--D000 Unused

CFFF--CC00 LFD-400 Drive I1/O

CBFF--C000 0S8-9 EPROMS PCM1, PCM2, PCM3

BFFF--0000 RAM

Note: The MP-A2 and MP-B/B2 boards require slight mod-
ifications that are switch selectable. They may be returned
to their original configuration by switching them off.

OS-9 ON THE
PERCOM LFD-400

by Tim Mckee

Microwave is delivering their LFD-400 (tm)
version of OS-9! It seems to work really well.

My first and most important recommenda-
tion, however, is: Get the DEBUG package.
0S-9 has none of the debug features we have
come to know and love. All that OS-9 does is
execute a program. You cannot even modify
memory without using ‘DEBUG’.

DEBUG is perhaps the most extensive
debug package that | have seen. It allows the
use of complex numerical expressions,
including register values and indirect address-
ing to several levels.

There are many valuable machine language
utilities included on the diskette. Using
‘DEBUG’ and these utilities, you can create
diskettes that will ‘boot’ with the 1/0O addresses
set to whatever value you want.

The first machine that we successfully
brought OS-9 up on was -- believe it or not -- a
SWTPC 6800 system with a Percom 6809
adapter installed. This was an ordinary 6800
system: MP-A2 CPU card, 32-Kbyte memory
from 0-$7FFF, 8-Kbyte memory from $A000-
$BFFF, MP-S card at $8004 and a DC-2 disk
controller.

Incidentally, adapting an MP-A2 card with
our 6809 conversion card is the least expensive
way that | know of to make the transition from
a 6800 computer to a 6809. The 6809 Adapter
is just $69.95.

The only limitation of this system is lack of
memory for large programs such as BASIC09.
Even this limitation can be done away with by
remapping the 1/0O to another address, e.g.,
$EXXX, and modifying the processor card
slightly.

Helpful Hints:

1. To change the number of tracks that will be
formatted on a diskette:

SYSTEM USER_RESPONSE COMMENT

0S9: load format [CR] [CR] = carriage return

0S9: debug [CR] -

DB: lyfomat [{CR] * = space bar "character®

SXXXX 87 —

DB: +B.+39 [CR) -

$XXXX 23 ==

DB: =§TT [CR] TT is (decimal) number of
last track to be formatted.

DB:, q [CR] q - quit DEBUG

0S92 save <name> formet [CR) | omit angle brackets

0S9: unlink format [CR] -

The new format utility may be renamed
FORMAT.

2. The device descriptor blocks come with
devices set to specific addresses. As long as
you can map your terminal ACIA to its proper

address once, you may change them as
needed:

SYSTEM USER RESPONSE COMMENT

089: debug [CR] -

DB: 1pterm [CR]) B  space bar "character®
$BCO9 87

DB: B.+f [CR) +f adds hex f to address
$BC18 F7

DB: = XX [CR] XX most significant byte
$BC19 FE of new console address

DB: = YY [CR] Yy least significant byte
$BC1A 13 of new console address

DB: lytl [CR] tl is an auxillary terminal
$BC3C 87

DB: .’.+f (CR] e

$BC4B EO

DB: = XX [CR] See note above for XX.
$BC4C 00

DB: = YY [CR] See note above for YY.
$BC4D 13

Changes for a parallel printer (p) or serial
printer (pl) are made similarly.

Percom PERIPHERAL P2

DB: l’c]ock [CR]
SBDa) 87

2 .’.+b [CR]
SBDAC EO
o8: =XX [CR]}
SBDAD 50
os: =YY [CR]
SEDAE 01
os: q [CR]
os9: verify term [CR]}
os9: verify tl [CR)
oss: verify p [CR]
os9: verify pl [CR]
as9: verify clock [CR]
o59: cobbler <drive> [C
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oe: 1pclock [CR] -

$BDa) 87

oe: -§.+b [CR] adds hex b to address
SBDAC EO

BB =XX [CR]} XX most significant
$BDAD 50 byte of MP-T address.
o8- =YY [CR] Yy least significent
SEDAE 01 byte of MP-T address.
pB: q [CR] Finishe@ changes

059: verify term [CR] Primary terminal

0s9: verffy tl [CR] Auxillary terinal

0S9: verify p [CR] Parallel printer

0S9: verify pl [CR]) Serial printer

0s9: verify clock [CR] MP-T

059: cobbler <drive> [CR] <drive> /D0, /D1, etc.

When OS-9 is “booted” using the diskette you
have just created, all 1/0O will be done through
the new device addresses.

Data recovery while using the DC-2 disk
controller card was very bad. In one instance,
|1 was unable to even format a diskette. Using
the same diskette and the same system | had
no problems after making a modification to the
DC-2 card.

It seems that SWTP used the internal data
separator circuit on the Western Digital 1771
floppy disk controller chip. Even Western
Digital recommends against this. The
modification to correct this consists of
installing a Percom SEPARATOR(tm). This
inexpensive module ($29.95) will work wonders
on eliminating disk Read errors. Be sure to
specify that it is to go on a SWTP disk
controller.

INEXPENSIVE SPEECH
FOR YOUR SYSTEM-50

by Sam Campbell

Many techniques now exist for speech
processing.

Cost constraints, more than any other
consideration, often will determine the type of
speech process that is used with a system.

This article will introduce the concept of
artificial speech and describe a way to add
low-cost, high-quality speech to your System-
50 computer.

PERCOM’s SPEAK-2-ME-2(tm) interface
module enables a host computer to control a
Texas Instruments’ SPEAK & SPELL by
disabling the SPEAK & SPELL controller chip
and taking control of its data lines.

Handshake between units is accomplished
through an 8-bit port such as the modified PIA
(Parallel Interface Adapter) port on your 680X
computer.

Conversion of a SPEAK & SPELL to
accomodate a SPEAK-2-ME-2(tm) is semi-per-
manent.

Because there is a fair amount of hardware
modification required, you may want to take
advantage of the installation service PERCOM
offers, although most customers make the
installation themselves.

An article by Tim McKee elsewhere in this
issue of the Peripheral describes how to
connect a SPEAK-2-ME-2-modified SPEAK &
SPELL to a 6800 computer.

The production of speech in the human
vocal system is a matter of the vocal tract
being: exercised by air from the lungs. There
are two kinds of excitation, periodic and
random. Periodic excitation is caused by the
vocal folds blowing apart and collapsing under
lung pressure. Random excitation is created
by air rushing over the articulators -- lips,
tongue and teeth -- with the vocal folds open.

The vocal tract, which is composed of the
cavities of the head (nasal and mouth), filters
the input. The placement of the articulators
at any instant will determine the frequency of
the sound produced, as filtered by the vocal
tract. This complex time-variant filter network
produces human speech.

To produce speech artifically requires an
analog electrical signal that can approximate
the human vocal process. Using filter
oscillators, and noice generators this can be
done fairly well. The complication is control
of the static and dynamic parameters of
speech.

Texas Instruments’ SPEAK & SPELL learning
aid uses a process based on a voice-compress-
ion technique called linear predictive coding
(LPC). This technique can generate high
quality speech at a low data rate -- less than
2400 bits per second. Linear predictive coding
is so called because coefficients that
characterize the digital filter may be predicted
from a linear combination of the previous
coefficients.

SPEAK & SPELL uses a modified calculator
processor (TMC 0271) as its controller. This
controller, a member of the TMS 1000 family,
has been modified to enhance its binary-coded
decimal arithmetic and expanded instruction
set. The function of the controller is to pass
data to the voice synthesis processor (VSP) and
to the display, and to perform the number
crunching mathematics required.

The VSP enables communication with the
microprocessor and voice-memory. Speech
data that has been compressed is supplied to
the voice-processor either from the CPU or the
voice-memory. The voice-processor decodes
this data to produce a time-varying digital filter
model of the vocal tract. This model is
excited by a representation of either the glottal
air impulse (voiced sounds) or the rush of air
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(unvoiced sounds). The output of this model
is passed through an eight-stage digital-to-ana-
log converter to produce a synthetic speech
waveform,

The voice synthesis memory (TMS 6100)
stores the speech data as read-only memory.
These ROM sets are 16,384 by 8-bit devices
(128 Kbits) having an internal 18-bit address
counter/register and two 8-bit output buffers.
Fourteen of the address bits go to the memory
array directly, while the four most significant
bits are used in a 1 of 16 chip select. Data is
fed serially out to the voice-processor using the
ADD 8 line.

IMPLEMENTING
SPEECH ON YOUR
SYSTEM-50

By Tim McKee

This article discusses the hardware and
software needed to interface a Texas
Instruments’ SPEAK & SPELL, which has been
modified with a PERCOM SPEAK-2-ME-2 as
discussed in Sam Campbell’s article, to your
6800 computer.

There are two quick and easy ways to
interface your speech unit using an M6821
parallel interface adapter (PIA). One, you can
use a SWTP MP-LA card set for output on
channel A and input on channel B, or, two,
you can use a Percom 30-pin prototyping card
with voltage regulation and a PIA, and work
from there.

When you order a SPEAK-2-ME-2, you will
be asked which of two cables you need. Either
one works. The cable is shown in Figure 1.

16 PIN DIP CONNECTOR
. (P1) TO SPEAK-2-ME-2

PINI—/

‘/'RIBBON CABLE

FIGURE |

/— CUT CABLE HERE

CARD EDGE CONNECTOR
TO COMPUTER
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Cut off the connector at the computer end.
You do not need this connector for your
System-50 computer. Separate the wires of
the cable to about two inches. Strip about 1/4
-inch of insulation from each wire. Position
the cable assembly as shown in Figure 1. The
wires numbers, from left to right, are #1 to #16.
Cut off #11 and #15. Connect all of the
even-numbered wires to ground. The
remaining wires are connected as shown in
Figure 2.

.

PINI/

FIGURE 2
I ALL EVEN WIRES GROUNDED
SpBEBZRZ =
L3122% 5 PIA CONNECTION
(8]

Speech driver programs are included at the
end of this article. If space permits, we will
include an advanced speech driver in the next
issue of the Peripheral.

Listing # 1 is a position-independent driver for
SPEAK-2-ME-2. It assumes the PIA is located
at $8000 (port 0. Prior to calling the driver,
you must store the word value in VALUE,
which is located at the starting address *9.
{ The code could be reassembled to accept the
value passed in the Index register, on the
Stack, etc. You should do a ‘JSR’ to the
starting address. The driver will speak the
word, wait for it to finish, then return. The
contents of VALUE are destroyed.

Listing # 2 is a BASIC program that will allow
you to install the above driver and initialize
the 1/0 port. There must be an area of
memory inaccessible to BASIC and your DOS
where the driver will be stored. This address
must be given in line #170. The BASIC must
have a USER function, which allows you to use
machine language routines from BASIC. The
address of the 16-bit value that allows you to

~oint the USER func
:nguage routine mus

=200.

Lines #330 and

2+ $8000. If your PIA i
»u must change these

(8000)
(8000)
(8001)
(8002)
(8003)

2000 8D 00

2003 EE 00
2005 31

0005 3
0007 20 02
7009 00 00
J00B AR 07
00D E5 08
J00F A7 08
0011 E7 07
0C13 AA 07
0015 26 0C
0017 CA 05
0019 4F

001A 8D 2F
001C 5A

701D 26 FA
001F 85 80
0021 20 28

0023 4F
0024 8D 25
0024 4F
0027 Ch 05
0029 8D 37
002B 8D 18
002D 5A
002E 26 F©

* % ¥ % *

*
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point the USER function at your machine in the SPEAK & SPELL vocabulary may be
anguage routine must be specified in line spoken. All that you must do is load variable
=200. Lines #330 and #340 initialize the port A with the value of the word to be spoken and
at $8000. If your PIA is at a different location, GOSUB 2000. AO must point to the first byte
you must change these lines. Now, any word of the routine.

PERCOM 46800 ASSEMBLER

SPEECH DRIVER for 6800

* THIS DRIVER IS AN ADAPTATICN OF THAT WRITTEN BY
JAMES STUTSMAN FOR THE TRS-%0 MODEL I.

*

* THIS DRIVER IS WRITTEN IN POSITION INDEPENDENT 6800
* CODE. TIT REQUIRES THAT THE CALLING PROGRAM STORE
* THE VALUE OF THFE WORD TO BE SPOKEN IN THE VARIABLE
* 'VALUE'. THIS VARTABRLE IS DESTROYED BY THE ROUTINE.
* WRITTEN BY TIM .MCKEE
* COPYRIGHT PERCOM DATA CC. 1981
(8000) PTA EQU £8000
(8000) PIADTA EQU PTA
(8001) PIACTA EQU PIA+]
(8002) PIADTB EQU PIA+2
(8C03) PIACTRB EQU PLA+3
0000 8D 00 ENTRY BSR HERE
0002 30 HERE TSX
0003 EE 00 LDX 0,X GET ADDRESS OF 'HERE'
0005 31 INS
0005 31 INS FIX STACK
0007 20 02 BR2 *+4 SKIP AROUND VALUE
600% 00 oC VALUE FDB 0
000B A6 07 LDA A VALUE-HERE,X
000D E5 08 LDA B VALUE-HERE+1,X
00CF A7 o0¢g STA A VALUE-HERE+1,X
0011 E7 07 STA B VALUE-HERE,X DRIVER REQUIRES REVERSED SEQUENCE
0C13 AA 07 ORA A VALUE-HERE,X OR THE TWC HALVES
0015 25 oc BNE SPEAK SPEAK WORD IF NON-ZERO
0017 CA 05 LDA B #5
0019 4F RESET CLR A
001A 8D 2F BSR STROBE SEND A ZEROQ
001C 5A DEC B
001D 26 FA ENE RESET MUST SEND 5 TIMES
001F 85 80 LDA A #<80
0021 20 28 BRA STROBE

* THE FOLLOWING CODE WILL 'SPEAK'

0023 4F SPEAK CLR A

0024 8D 25 BSR STROBE

0024 4F CLR A

0027 CcA 05 LDA B #5

0029 8D 37 OUTADD BSR SHFTX4 SHIFT LEAST SIGNTIFICANT NIBBLE IN
002B 8D 18 BSR OUTCHR SEND NIRBLE

002D 5A DEC B

002E 26 F© BNE OUTADD
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0030 86 80 LDA A #$80 0160 REM TH

0032 8D 17 BSR STROBE gi;g 23;438
0034 86 A0 LDA A #SA0 0190 REM VE
0036 8D 13 BSR STROBE 0200 A9=99
0038 86 EO LDA A #SEO 0210 PRINT
003A 8D OF BSR STROBE 0220 A=INT(
003C 4F CLR A 0230 POKE (2
003D 8D 0OC BSR STROBE 0240 A=A0-(
0250 POKE (2
* WAIT FOR COMPLETION OF WORD 0260 FOR X-
003F BAf 8002 WAIT LDA A PIADTB GET STATUS WORD gigg ?gﬁg(g
0042 2A FB BPL WAIT
Sy . 0290 NEXT X
0 39 0300 PRINT

0330 POKE (3
0340 POKE(3

0045 36 OUTCHR PSH A
0046 86 20 LDA A $520 8;28 s
0048 8D 01 BSR  STROBE il
004A 32 PUL A iy
004B 43 STROBE COM A S
004C B7 8000 STA A PIADTA PUT DATA ON LINES e
004F B6 8001 LDA A PIACTA GET CONTROL CONTENTS e L
0052 84 F7 AND A #$F7 el
0054 B7 8001 STA A PIACTA SET STROBE LINE LOW ol g o
0057 8A 08 ORA A 48 e
0059 36 PSH A ey
005A 32 PUL A g o
005B 36 PSH A e e d
005C 32 PUL A e
005D 01 NOP THIS IS A DELAY SEQUENCE
005E B7 8001 STA A PIACTA STROBE LINE HIGH 1040 DATA 1
0BE1 39 el 1050 DATA 5
1060 DATA 1
1070 DATA 1
* THIS ROUTINE WILL SHIFT THE LEAST SIGNIFICANT iggg gigi i
1
* NIBBLE (4 BITS) FROM 'VALUE' INTO ACC A. 350 s 3
0062 37 SHFTX4 PSH B 1110 DATA 8
0063 C6 04 LDA B #4 1120 DATA 1
0065 8D 05 SHFT4 BSR SHFTR SHIFT ONCE 1130 DATA 3
0067 5a DEC B 1140 DATA 7
0068 26 FB BNE SHFT4 LOOP 4 TIMES 1800 DATA 1
006A 33 PUL B RECOVER VALUE 1810 REM 18
006B 39 RTS 2000 IF A<O
2010 POKE (
2020 POKE (
006C 67 07 SHFTR ASR  VALUE-HERE,X SHIFT MOST SIGNIFICANT BYTE 2030 A=USER
006E 66 08 ROR  VALUE-HERE+1,X SHIFT LEAST SIGNIFICANT BYTE 2040 RETURN
0070 46 ROR A SHIFT INTO ACC A

0071 39 ggg SBC/OZ
00 ERROR(S) DETECTED WORKS W
PROI

SPEECH DRIVER INSTALLER By Ph
0010 LINE= 0 Programs written f
0100 PRINT CHR$ (26); :REM CLEAR SCREEN can be used with the ¢
0110 REM YOU MUST SELECT AN AREA OF MEMORY INTO WHICH for the 6809 version

0120 REM THE MACHINE LANGUAGE CODE FOR THE SPEECH DRIVER following transfer add
0130 REM WILL BE PLACED. THIS AREA MUST REMAIN UNTOUCHED that the program doe
0140 REM BY BASIC AND THE DOS/OPERATING SYSTEM. THIS

h |
0150 REM AREA MUST BE 114 BYTES LONG. THIS PROGRAM AND fliilesdolt:i-;pea:dﬁgeDuz
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0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0330
0340
0350
0360
0370
0380
0390
0400
0410
0430
0440
0450
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1800
1810
2000
2010
2020
2030
2040

REM THE OTHER PROGRAMS ASSUM
A0=43008 REM REPLACE THIS

REM YOU MUST XNOW THE LOCATI
REM VECTOR.

A9=99 REM ADDRESS OF USER

A=INT(A0/256)
POKE (A9,A)
A=A0- (256 *A)
POKE (A9+1,A)
FOR X=0 TO 113
READ A

POKE (AO+X,A)
NEXT X

PRINT

POKE (32769,0)
POKE (32771,0)

REM INSTALL MSB

POKE (32768 ,2
POKE (32770,0

A=USER(0)
A=19991
PRINT

REM RESET S2M2
: GOSUB 2000

PRINT "READY FOR USE
READ A IF A=0 THEN 450
GOSUB 2000 : GOTO 430
END
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

141,0,48,238,0,49,49,32
2,0,0,166,7,230,8,167
8,231,7,170,7,38,12,198
5,79,141,47,90,38,250,1
128,32,40,79,141,37,79,
5,141,55,141,24,90,38,2
134,128,141,23,134,160,
134,224,141,15,79,141,1
128,2,42,251,57,54,134,
141,1,50,67,183,128,0,1
128,1,132,247,183,128,1
8,54,50,54,50,1,183,128
1,57,55,198,4,141,5,90
38,251,51,57,103,7,102,
DATA 70,57

DATA 19513,20492,9765,20492,
REM 1800 WILL SAY "READY TO
IF A<O LET A=65536+A

POKE ( A0+9,INT(A/256))

POKE( A0+10,A-256*INT(A/256)
A=USER(0)

RETURN

ES A LOCATION OF $A800
VALUE WITH YOUR ADDRESS
ON THAT CONTAINS THE USER

VECTOR FOR SUPER BASIC

PRINT "INSTALLING. BASIC SPEECH DRIVER, PLEASE STAND-BYE"

OF USER VECTOR

REM INSTALL LSB OF USER VECTOR

55)
)

: POKE (32769,60)
POKE (32771,60)

REM INITIALIZE PIA A SIDE FOR ALL OQUTPUTS, CA2 HIGH
REM INITIALIZE PIA B SIDE FOR ALL INPUTS

PRINT "SPEECH DRIVER INSTALLED, PORT INITIALIZED."

34

198

49
141,19
2,182
32

82
»138

8
-16631,0

TALK TO 'you"

)

SBC/02 MONITOR
WORKS WITH SWTBUG
PROGRAMS

By Phil Sanders

Programs written for the SWTBUG monitor
can be used with the SBC/02 monitor (monitor
for the 6809 version of the SBC/9) with the
following transfer addresses. This is provided
that the program does not make subroutine
calls other than the usual (INCH, OUTCH...) as
isted in Appendix D of the LFD-400 or LFD-400

Percom PERIPHERAL

EX manual. Transfer addresses can reside in
either RAM or ROM from $E000 to $E3FF.
These addresses being filters can add or
enhance SWTBUG compatible programs by
jumping to a modifying subroutine before
jumping to the SBC/02 monitor’s vectors.

An LFD-400/800 controller card, decoded
for $E000-$EFFF instead of $C000-$CFFF, was
used for a PROM board. To decode the
controller, to $E000-$EFFF, (1) cut the B10 pin
3 trace (to Address 13), (2) jumper from pin 40
of the Molex bus connector (Address 13) to A4
pin 13, and (3) jumper A4 pin 12 to B10 pin 3.
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(E1AC) ORG $SE1AC

E1AC 7E FD33 JMP $FD33 INCH
(E1D1) ORG SE1D1

E1D1 7E FD26 JMP  $FD26 OUTCH
(EOCC) ORG $SEOCC

EOCC 7E FD9A JMP  $FDY9A ouTS
(E06B) ORG SE06B

E06B 7E FD1C JMP  S$FDI1C OUTHR
(EOC8) ORG SEOC8

EOC8 7E FD96 JMP  $FD96 OUT4HS
(EQ7E) ORG SEO7E

EO7E 7E FD4B JMP  $FD4B PDATAL
(EOE3) ORG SEOE3

EOE3 7E FD65 JMP  $FC65 CONTRL
(E047) ORG SE047

E047 7E FDF8 JMP $FCF8 BADDR

END

NEW PRODUCTS

We introduce new products for SYSTEM-50
computers several times a year. Our latest is a
dual asynchronous serial communications
interface module for the 30-pin bus. This SIO
card packs more features per dollar than any
we have seen.

Features:

¥ Available with or without an optional
on-card bit-rate generator (BRG). The BRG
may be used to produce transmit/receive clock
rates, thereby freeing up to five pins on the
system bus for other use -- such as extended
1Mbyte addressing.

% Compatible with both the older and newer
versions of the Systems-30 bus.

# Design permits control of serial-to-parallel
and parallel-to-serial data conversion, parity
generation and verification, and modem
control -- with minimal software overhead.

% Output signals of each channel are
current-limited for protection against a
short-circuit load.

¥ Transmit and receive rate of each channel
may be individually selected. Moveover, the
transmit rate of a channel may be different
from .its receive rate. Data rate: 110, 300,
1200, 2400, 4800, 9600, and 19200 bits/second.
v+ Communications signals are compatible
with RS-232-C standard levels. Clock signals
are TTL compatible.

¥ Low price: Only $59.95 without the
optional bit-rate generator, only $74.95 with
the BRG components installed. Field upgrade
BRG kit is only $19.95.

Some thumbnail descriptions of some more
new products are set forth below. These briefs
were prepared by Dale French of our technical
staff.

M24SS Static RAM Card: A 24-Kbyte static
RAM board organized into three independent
8-Kbyte blocks. Works with either the
standard SS-50 bus or the 1-Mbyte extended
addressing bus. Comes. assembled, burned-in
and tested. Users manual includes source
listing of diagnostic memory test. Also
available in 8- and 16-Kbyte configurations.

M48DSS Dynamic RAM Card: A low power
48-Kbyte dynamic RAM board organized into
three independent 16-Kbyte blocks. Works
with either the standard SS-50 bus or the
1-Mbyte extended addressing bus. Comes
assembled, burned-in and tested. Users
manual includes source listing of diagnostic
memory test. Also available in 16- and
32-Kbyte versions.

ColoRAMa-50: A memory-mapped color VDG
board. Generates alphanumerics, semi-
graphic displays. Full graphic resolutions
range from 64 x 64 pixels to 256 x 192 pixels.
Displays in two, four or eight colors,
depending on the display resolution. Two-
and four-color displays may be complemented.
Board is designed to accommodate a low cost
Radio Shack modulator for TV set display.
Comes with on Kbyte of display RAM which
provides for alphanumeric, semigraphics and
two low-density full graphic display formats.
Also provides for 2-Kbyte EPROM. Cassette
1/0 provides tor low-cost tile storage. Users
manual includes source listing of display OS.
Works with 1-Mbyte extended addressing bus.
The ColoRAMa-50 occupies an 8-K-byte block
of memory in the upper half of a 64-Kbyte
address space. Board accommodates add-
itional RAM for higher density display modes.

The COLOR CONNECTION: A cable/cir-
cuit card assembly which is used to adapt the
6809-based TRS-80 Color Computer to the
SS-50 bus. The COLOR CONNECTION allows
access to LFD-400 mini-disk storage, RAM

Percom PERIPHERAL
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expansion, interfacing (via the ELECTRIC
WINDOW, e.g.) to a word-processing quality
BW display system, etc.

$S-50 Bus Motherboard: A seven-slot system
bus card that can also be used as an extender
card for servicing function cards.

$S-30 Bus Motherboard Kit: Accommodates
up to eight 30-pin 1/0 cards. Supplied
complete with PC board connectors and
components required for application as an 1/0

extension motherboard for the SS-50 bus.

Since the last Peripheral was issued, many
new 680X programs have been released,
including MPX/9, a 6809 DOS for our LFD disk
systems, and a 6809 version of Percom Super
BASIC.

To place an order or request product literature,
call our, toll-free order number, 1-800-527-

Exorciser Compatible
Products

Motorola’s EXORciser is a versatile,
industrial quality 680X microcomputer. It uses
an 86-pin system bus, with standard

gold-plated edge type connectors for function
cards. Our EXORciser compatible boards,
called ModulEX modules, are equal in quality
to Motorola modules but cost far less.
Included in this product line is the
LFD-400/800 EX mini-disk system; a VC-EX
memory-mapped video display card; and, the
M64EX, a 64-Kbyte dynamic RAM card. A
6809 MPU card is in the board-layout stage of
development. Software for these systems

1592. For additional technical information
call (214) 272-3421.
EXBUG and others -- configured for

LFD-400/800 EX operation, Percom Super
BASIC, an editor and business application
programs.

1/0 subroutine entry addresses for EXBUG
1.1, EXBUG 1.2 and CRTBUG, plus an entry
address for the MINIBUG 1l CONTRL
subroutine have been established. These are
set forth in the table below, and are to be
added as an extension to Appendix D of the
LFD-400/800EX Users Manual. We will soon
release similar entry addresses for D3BUGT,
D3BUG2, and MIKBUG 2.0. If you are
interested in using the LFD-400/800EX with one
of these monitors, or if you have a monitor
that is not listed in Appendix D of the Users

include a number of monitors -- MIKBUG, Manual, contact Percom.
ROUTINE MIK|MICRO|MINI|MINI |TVBUG| EXBUG| EXBUG|EXBUG| SYS |CRTBUG

BUG| BUG | BUG |BUG 1.1 1.2 2.1 | MON

II I1I1 CMS
INCH E1AC|FD33 |E11F|E133|F800 | FO15 |F015 |F015 | FO9D1|ES508
OUTCH E1D1|FD26 |E108|E126|F803 | FO18 |F018 |F018 | FOE8|E494
OouTsS EOCC|FD9A |E180|E1SA|F9B4 | F0O2A |F02A |FO02A | F8EB|E427
OUTHR EO0GB|FD1C | EOFE|E11C|F986 | FA1C |FAOF |FODO | F881|F3C8
OUTA4HS EOC8|FD96 | EQ7C|E196|F80F | FOlE | FOlE |FOlE | FBE7|F423
PDATALl " EO7E|FD4B |E130|E14B|F806 | F027 |F027 |F027 | F894|E3D9
CONTRL EOE3|FC65 | EO40|E0G5|F821 | F564 | F564 |F564 | FB1C|E09B
BADDR E047|FCF8 | EOD9|EOF8|F809 | FOOF | FOOF |FOOF | F864|E3A4
I1/0

TYPE PIA |ACIA |ACIA|ACIA|PIA ACIA |ACIA |ACIA | ACIA|ACIA/PIA
ADDRESS 800418408 1800818008 |F404 | FCF4 | FCF4 |FCF4 | E3C018008/8044

A supplement to this issue of the Peripheral is
available from Percom Data Company. The
supplement includes more specific information
--for example, notes on product improvement
and maintenance -- and a ‘short-form’ product
price list.  This supplement, which is
automatically mailed to subscribers of the
Peripheral, may be obtained from Percom by
calling our toll-free order number, 1-800-527-
1592. From within Texas, call (214) 272-3421.

Percom PERIPHERAL

TRADEMARKS APPEARING IN THIS ISSUE OF
THE PERIPHERAL:

Percom Data Company, Inc.: ColoRAMa-50,
the COLOR CONNECTION, ELECTRIC CRAY-
ON, ELECTRIC WINDOW, EXDOS, INDEX,
LFD-400, LFD-800, ModulEX, MPX/9, PSYMON
and SBC/9.

Motorola Corp.: EXBUG, EXORciser, MICRO-

BUG, MICRO CHROMA, MIKBUG and
MINIBUG.
Tandy Radio Shack Corp.: TRS-80
Microware® Systems Corporation: OS-9
Technical Systems Consultants, Inc.: FLEX,
FLEX/9, UNIFLEX
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Now! Color for Your. =

—

Introducing COLORAMA-50"
Percom’s SS-50 Bus Color VDG

Featuring ... ® Mix in Sound: With the
optional modulator in-
stalled, you can comple-
ment your colorful displays
with software-controlled audio.

® Extended Addressing: The COLORAMA-50™ is compatible
with the SS-5CA bus and the extended-address SS-50C bus.
Map the board into any of the sixteen 64-Kbyte banks of the
1-Mbyte SS-50C address space. The COLORAMA-50™ card

Introductory
Price

$219.95

® Eleven display formats including 8-color semigraphics, 4-
color graphics, 2-color high density graphics and 2-color
alphanumerics.

Moreover, two- and four-color displays may be switched
between primary and complementary color sets under soft-
ware control or from the keyboard.

Full graphic resolutions range from 64 x 64 picture elements
to 256 x 192 picture elements.

® Instant display control: The COLORAMA-50™ is memory “defaults” to the first (lowest) bank for the SS-50A bus.
mapped: your MPU has direct, instant access to display RAM y . ;i
and display control registers. ® Cassettee I/O Option: Add a few inexpensive components to
e Low-cost Modulator Option for Color TV Interface: The the on-card circuitry provided and use an audio cassette for
COLORAMA-50™ provides for installation of an inexpensive program/data storage.
RF modulator such as Radio Shack PN 277-122 for operation @ Provision for On-Card Firmware: Put your display operating
using a color TV. system, cassette control program, etc. right on the COLORA-
- MA-50™ card in a 2516 (5-volt 2716) EPROM. Resides in the
L g top 2-Kbyte of the card memory space.
= st ; SS-50 Bus ® Operating Software: Included in the comprehensive users
" gt Department Store manual is a listing of a display operating system and cassette
Yol controller that may be implemented as a callable subroutine
w : function from BASIC or existing operating systems. The
w o Nobody supports the programs are optionally available in a plug-in ROM for
e $S-50 bus like Percom: Just $69.95.
- System Requirements
/ S$S-50 Bus/Single-Board Computers with /O ports & The COLORAMA-50™ is pin- and outline-compatible with the
s P ’ Percom System-50™ bus, the SS-50A (S5-50) bus and the
/ Static and Dynamic RAM cards — memory expansion S5-50C bus. The composite video-sync signal output will directly
Kits drive a color (or BW) video monitor. The output may be mod-
/ LFD-400/800 1-, 2- and 3-drive mini-disk systems ulated for operation with a standard (NTSC) TV set. A modulator
./ Color and monochrome memory-mapped display is not included. The COLORAMA-50™ card occupies 8-Kbytes
controllers of memory in the upper half of a 64-Kbyte memory space.
/ Extendable 7-slot SS-50 bus motherboards Included on-card is 1-Kbyte of display RAM which will
/ Versatile prototyping boards: SS-50 and SS-30 bus accommodate alphanumeric displays, semigraphic displays and
/ Field-proven software: monitors, operating systems, two low-density full-graphic displays. For the higher density
drivers, editors, assemblers, debuggers and HLLs. graphic displays, additional display RAM is required. The option-
al RAM ICs may be installed on the card.

For quality Percom SS-50 bus products, see your nearby

authorized Percom dealer. To order direct, call toll-free, PERCOM DATA COMPANY. INC
1-800-527-1592. Prices and specifications subject to change without SRR AT Ay ASe |
notice. Prices do not include shipping and handling. N

™ trademark of Percom Data Company, Inc.
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PERIPHERAL TECHNOLOGY

OUR NEWEST PRODUCTS FEATURE MEMORY EXPANSION FOR THE TRS-80C.

16K Kit plus instructions $ 34.95

32K Expansion: Send us your TRS-80C. We will
modify it for 32K. Basic automatically uses
the extra memory. Send for details. $109.95

WE ARE WELL-KNOWN FOR OUR FLOPPY DISK PRODUCTS FDR THE S-50
BUS.

FD-1 : Use with SWTPC 6800. $ 99.95
Also available in kit form.

FD-1B: Bare board + documentation. ONLY $ 27.00

thkkkhhhrhhkhrkhhhhrdhddhhddhhhrhkhhhhhhhdhhhrdhdddhhhhhhddddrdrid

FD-S2: Controller, cables, power supply,
cabinet, dual drives $799.95

FD-S1l: Controller, cables, power supply,

cabinet, single drive $459.99
kkhkkkkkhhhkhkkhhhkhhhdhhhhkhhdhhhhhrhhkhhhhhhkhhhhkhhhhdhhkrhhhkkdkhhhkdk

1771-1 Floppy disk controlller chip

COLOR GRAPHICS - OUR BOARD CAN PERFORM ALMOST ANY GRAPHICS
FUNCTION.

VDG-1: 10 modes of operation. 32 x 16 alphanumerics to
256 x 192 graphics. 6K RAM.
ASSEMBLED AND TESTED: $225.00
Also available with 1K RAM.

INFORMATION AVAILABLE FROM:
Peripheral Technology
290 Lamplighter Lane
Marietta, Georgia 30067

COD CHECK VISA MASTER CHARGE 404/953-3434




COMPUTER SYSTEMS CONSULTANTS, INC.
1454 Latta Lane, Conyers, GA. 30207
Telephone 404-483-1717 or 483-4570

SOFTWARE DEPARTMENT FULL SCREEN MAILING LIST System for TSC 6809 X-BASIC $ 100.00

—full screen update and selection to print or labels

i w TABULA RASA Tabular Calculation Program (COMING SOON) $100.00
(ALL PROGRAMS PROVIDED IN SOURCE ON DISK SPECIFY 5"/8") —similar to VISICALC (T.M. Personal Software)
TSC BASIC Resequencing and XREF Programs $ 25.00 Dl
SUPER SLEUTH Di bler Sy (for FLEX* sy ) $ 99.00 —processes TSC BASIC, X-BASIC, PC, XPC programs
—funs on 6800/1/9, analyzes 6800/1/5/9 and 6502 —pla'J:!a'l)atr’_\d:’Ian:d-re'seﬁuenpilcapa:gigiss'c & MEMO!
—easy 1o use, self-instructive, with 42-page manual —alphabetized xref of all variables a verbs
—automatic labels, optional FCB, FCC, FDB's pRERRRARBIIRRBRRRRAAR
—input binary file from disk or from memory TSC X-BASIC DISK SORT/MERGE Generator $ 25.00

—memory changes to program thru full-screen editor
—output disk file may be source or new binary file
—commands from menu or from and to disk file
—generates FLEX* and user-defined names

—generates TSC XPC BASIC sort/merge programs

USES LOW COST 4116

: fined * TOTAL TRANSPARENT R
—contact SMOKE or CER-COMP for nﬁﬁf&- systems HARDWARE DEPARTMENT * [OW POWER CONSUMPTT
ESOUBGI0S Disasssinilor (Bimkinr fo SLELTH) $ 99.00 (ALL BOARDS BARE WITH FULL DOCUMENTATION PROVIDED) *+ ADDRESSABLE IN §-K

—funs on 6800/1/9, analyzes Z-80/8080/8085

1/0 SELECTRIC INTERFACE BOARD (serial or parallel) § 35.00 Y ITH 16
S —— & i _—— $ 50.00 —ASCII (TTL or RS-232+CTS) in, 26-50v solenoids out CAN BE USED W
1,6805, 6502,2-80,8080/5 Cross-assemblers 8 —2708 PROM with Correspondence ball codes $ 15.00
—macro sets for TSC 6809 Macro Assembler ANY 3 $100.00 B * EXTENDED ADDRE SSING
$5-50 WIRE-WRAP BOARU (52-16 pin equivalent) $ 25.00 * OPERATES ON SS-50 A
FULL-SCREEN FORMS DISPLAY for TSC 6809 X-BASIC $ 50.00 $8-30 WIRE-WRAP BOARD (32-16 pin equivalent) $ 15.00
—display and edit for terminals and video displays $S-30 ACIA BOARD (all modem control lines) $ 15.00 * SOLDER MASK AND SIL
—complete cursor control for screen input/output SS-3C DUAL ACIA BOARD (modem control + Baud rate gen) $ 30.00
—interactive forms generator/documentor provided §S-50 PRONT PANEL DISPLAY BOARD (16 decoded LED's) $ 10.00 * ALL MEMORY CHIPS AR

* KITS AND BOARDS ARE

SRRFRRRRRAFRRRIRRRRRY

SER
2RRRRRRARRRFRRRRRER
TWO ACTA PORTS
TWO ON BOARD DB-2
HAS ON BOARD BAUD
BAUD RATE MAY BE '
* BOARD CAN USE EXT
* BAUD RATE 1S PROG
* FOR THE SS-30 BUS
* ALL LINES BUFFERE
* ALL REGULATORS 1

RRREBERRIRRRRRRRBRR

VISA and MASTER CARD preferred: account, exp date, phone no. US funds only: Add
7.5% (15% Foreign) for postage & handling. For Catalog or dealer discountinformation
contact Bud Pass

L " FLEX is a trademark of Technical Systems Consultants

»

Model 6800CLAT CalClock/TIMER

e E =y (-850

| 3“AA" NiCad Cells _B._ mg gns & Compu‘ﬁng

»

»

7 B+ OKI MSM5832
=]

il Utility Disk 1
et By g4 FEATURING:
® @ USES ONE I/ SLOT FOR TWO| 110 FUNCTIONS | (1] BASASM V2

A BASIC Assembler’
IT"S A HARDWARE CALENDAR/CLOCK [2] DDISSEM

® Keeps date and time without servicing by the computer 1lit1 A Disk Disassembler
® Day-of-week, month/day/year, hour:lmin:su (12/24hr.+ auto Leap Year) ] All three utllltles

© Hands off setfinglcontroliaccess of ALL functions via software $ 1 5 .00 Disassembles directly

©® On-card battery and charging circuit keeps time for months, power off from the dlSk

WITH AN INTERVAL TIMER INCLUDED [ | (with source
® For (TSC/Flex2/(9 patible) printer spooli Iti-tasking, etc. [3] SDCOPY

@
Fully assembled & tested®  $99.95  5"Disk(Flex20] Flex9m)®  $10.00 A Slngle-DISk Copy
Complete kit¥ $69.95 Goldplated buss connectors § 6.00
Espliass veans SpmEleecig 8 G0 Available on 5% inch FLEX 2.0 disk
% FULLY DOCUMENTED: instructions; diagrams; theory; more than 20 pages . “ . 4 =
of sample software (uu::m:?::xlly puts date in Flex2/9Pdate buffer, adds (‘09 versions Of #1 and 3 lncluded)
time-of-day to bly listings, maintai , current time +date

display on top line of CRT). Batteries not included. All ICs socketed Send cash, check, money order
@ FLEX is the regi d trad k of Techni y Consultants, Inc. or charge it on VISA or MC. [NO COD's]

Dealer & Volume Discounts "
EgMB:By;‘gE Corporation New Jersey buyers: ADD 5% §8-50 Computlng

Cherry Hill, NJ 08003 :7::&2?;:‘;;&%:;;}{;;& P.O. Box 398 Gafland, Utah 84312

609-428-2309

CABLE

RRRARERBRRBRRRRRRBRRY
* RS-232 §,{t. $
* RS-232 EXT. 4,§t.
* RS-232 EXT. 4,§t.
* 5% dual drive 104¢
* g'dual drive 1042
* g"dual (SSB) 1042

RERRRRRBERRRARRRERRNY




SOUTHERSTERN  «weozie
MICRO
SYSTEMS inc.

DM-64

MEMORY BOARD

“‘**““Oi“l“t‘*‘*‘t"l‘ttl*I‘&#“tt“‘#l“‘t‘#t*t”

DISKS & Accessories
* USES LOW COST 4116 DYNAMIC RAM b - RS
* TOTAL TRANSPARENT REFRESH: OPERATES LIKE STATIC o i i Piad)
« Low pouer consuwriov 68K Assembled ———gn pS/DD, soft secton $42.10
" H »
* ADDRESSABLE IN §-K BLOCKS $429.00 = ggfgg: 4:"“; o
CAN BE USED WITH 16K to 64K

5% DS/DD, HARD 37.70
extenoen aooressinG o 16 soaros TG KK Kit 5510 SATAEIRE Ra P
OPERATES ON SS-50 AD SS-50C BISS 249,00 =TT o

% $S/00 $37.50
SOLDER MASK AND STLKSCREENED BOARDS - g_f;fg = Zﬁ;% iy
ALL MEMORY CHIPS ARE PRIME 4116-200ns

KITS AND BOARDS ARE IN STOCK

&" DS/DD on DS/SD 55.00
BRI RERRRA RN RIRRRRRRRRARRRRARRRARRRRS

Head Cleaning Diskette Kits  $25.95
DS-16

(5%" on 8")
Plastic Library Case 3.50
SERTAL INTERFACE
!‘tttttttiiii*#ittl*ttt!ttttt*i!!#tt*ttt!i*ttttttt‘tt#i
* TWO ACIA PORTS
TWO ON BOARD DB-25 CONNECTORS ( on top of board)
HAS ON BOARD BAUD RATE GEN
BAUD RATE MAY BE PROGRAMMED FOR ON OR OFF BOARD USE CRYST AL s
BOARD CAN USE EXTERNAL BAUD RATE FROM BUSS OR RS-232 R e
BAUD RATE 1S PROGRAMMABLE TO 32K-baud * 1.000 MHZ $4.95

FOR THE SS-30 BUSS $119.88 * 1.84320 MH2 4.95

ALL LINES BUFFERED Assembled * 4,000 MHZ 3.50
ALL REGULATORS 1 amp. +5 +12 -12 * 15,3600 MHZ 5.95

FRRBEFRRIRRARRERERRERRRARRRRRRRLLRLRRBRRRRKBRRRRRRRRRRES
RERRRBRRBRBRRARLRRALRARRRRRER

BTR-09

TERMINATOR BOARD

BRRRRRRRREREEERERRRRRRRRRRRRRRRRRRARRRRRARRRRRRRBRARDR
* FOR SS-50 and ss-s0c auss Assembled

CABLES * WILL REMOVE MOST ADDRESS AND DATA LINE NOTSES

* SYSTEMS RUN WITH LESS ERRORS
FRRBRRREREEFRRRRRRRRRRRRRRRD * DISK SYSTEMS PERFORM BETTER s 19‘75

RS-232 §,4t. $24.00 RRRRBRRRARARERRRRRARABRRRRRIRIRRRBIRBARERRRRRRRRBRBRR
RS-232 EXT. 4,4¢t. 19.50

RS-232 EXT. 4,§t. 24.00 '1’%80 IRIS DR

5% dual drive 10§t 35.00 20. BOX 293
SEND VOUR ORDE

§"dual drive 10§ 45.00 YOUR ORDER T CONYERS, GA.

) 30207
8"dual (SSB) 106t 47.00 : B | ADD $5.50 FOR SHIPPING IN USA $10.50 FOREIGN
FERRRRRBERRRRRRRRIERER IR RRR RS . (US FUNDS ONLY)

CABINETS
Dual Mini Disk Enclosure $49.00
Cabinet with Hardware 59.00
| Includes Power Corad,
Fuse Holder, Switches,
Mounting Screws)
FRBRRRRRERRERRERRARBRLRRRRRRRRRRRRRVRRRRS

PO SR B SR B SR SRS S RN R SR CNE N B AR AR

1596 4696 96 3096 9595969095969 76 4

095 9696 9696 9696 3696 969596 36 15 16 36




JADVENTUR
/" GAMES

\ Computerware™ will

distribute the Mark Data
Products adventure
games on SSB DOS.

Calixto Island
g5k Adventure
ote’ $24.95

Check Ledger System $199.95
Single entry bookkeeper for income & expenses through
your check ledger — many sorts & reports (Reg. $399.95)

Correspondence System $149.95

Comprehensive mailing list system with special codes &
selective sorts (Reg. $249.95)

Random Data Organizer $79.95

Flexible data file manager with disk lister for directory
sorts & reports

Basic Finance $34.95

Loans, investments, depreciation, income property
* 6809 Disk Utilities $34.95 e Think Games $29.95

e 6800 Disk Utilities $29.95 e MANY MORE
All products require current SSB DOS & e
TO ORDER

Phone orders
invited. Use VISA,
Master Charge or
send money order

drawn on a U.S.

bank. Add 2%
shipping charge. L
1472 Encinitas Blvd. » Box 668 Minimum $2.00
Encinitas, CA 92024 « (714) 436-3512 shipping.

DATAI

*USER DEFINED RECORD FOR
*SCREEN ORIENTED, FORM F
*OPTIONAL TWO LEVEL RECC
»ALL FILES IN ASCII TEXT FO
*DIRECT ACCESS BY KEY FIE
*EXTENSIVE DOCUMENTATIO
*VERSATILE, PROFESSIONAL
*BUILT-IN SORT/MERGE
*EASY TO USE

The BEST 6800 mon
friendliness and simj

HUMBUG-09 pr
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6809 RECORD MANAGEMENT SYSTEM R M s
DATABASE MANAGEMENT

eUSER DEFINED RECORD FORMAT VIA DATA DICTIONARY RMS is a complete DATABASE MANAGEMENT package
oSCREEN ORIENTED, FORM FILL OUT TYPE OF ACCESS for the 6809 computer. It is made up of five machine
eOPTIONAL TWO LEVEL RECORD HIERARCHY language programs that make up the most powerful
eALL FILES IN ASCIl TEXT FORMAT, BASIC COMPATIBLE business programming tool available for the 6809. It can be
eDIRECT ACCESS BY KEY FIELD, MULTIPLE INDEX FILES used by the relative novice, to implement an incredible
*EXTENSIVE DOCUMENTATION, SAMPLE APPLICATION variety of information storage and retrieval applications,
eVERSATILE, PROFESSIONAL QUALITY REPORT WRITER without any programming. However, the programmer tan
*BUILT-IN SORT/MERGE use RMS as part of the solution to a larger problem, saving
°*EASY TO USE many hours of unnecessary program development time.

RMS can be used to handle data input, editing, validation,
on-line retrieval, sorting and printed reports. Custom data
manipulation can be filled in by the user’s BASIC programs.

e SINGLE CPU LICENSE WASHINGTON
ey a s | FLEX* $200 (COMPUTER SERVICES
0S-9+ $250 3028 SILVERN LANE
@ m UNIFLEX* $300 BELLINGHAM, WA 98225
TERMS: VISA / MC/ PREPAID 1 (206) 734-8248
=
* FLEX and UNIFLEX are of Tt ical System C Inc.; + O0S-9is a trademark of Microware

| 6809 HUMBUG!

The BEST 6800 monitor is now available for the 6809. Get the power of a 6809, but keep the
friendliness and simplicity of the 6800 with HUMBUG-09.

HUMBUG-09 provides the common functions and commands of your present monitor,
but adds full trace and debugging facilities. With it you can single-step programs, insert and
keep track of multiple breakpoints, dump memory, abort and continue programs, and more.
You can switch 1/O ports during execution of a program, link to user-supplied I/O routines or
video boards, even pause when the screen is full.

It has a very simple — yet new — way of handling the DAT that eliminates all hassles.
Adding non-standard equipment such as disk controllers or video boards is easy and
automatic. Makes the DAT work for you instead of against you.

Mostimportant, HUMBUG-09 takes the mystery out of your 6809 system. It always does
exactly what you expectitto —nounpleasant surprises. Its based on a year's user experience
with 6800 HUMBUG.

Theinitial version is for systems using the SWTP MP-09 CPU board and less than 64K of
RAM; it does not support the DMF-2 disk. (Alternate versions available, including
video-based versions). The price of $75 includes two ROMs, complete manual, and either full,
commented source listing or source code on disk — you choose!

And here's an offer you can't refuse: If you buy our 6800 HUMBUG, we'll give you full
trade-in credit when and if you decide to upgrade to HUMBUG-09. See our ad in last month’s
issue for our other fine 6800/6809 products, or send sea-see+ For information.

STAR-KITS, r.o. Box 209, Mt. Kisco NY 10549




It’s available

D64KB - 64K . N
! L3
Dynamic ; :

Memory Board
For The SS-50/SS-50C Bus

® Completely TRANSPARENT Refresh [During 01] at 1 MHz
® Operates with BOTH 6800 and 6809 systems
® Compatible with the 20 bit extended addressing mode.
@ Diode Protection On The -5V Power Line
@® Memory Selection and Relocation For Testing
® LOW POWER - 12V at 150 mA - 5V at 500 mA - -5V at 7 mA
® 4116 Type RAM With 200 ns Access Time
@ Printed Circuit Board:
Double Sided With Plated-Through Holes
Silkscreen Component Layout On Top Side
Solder Mask On Bottom Side
9 inches by 5.8 inches
@® Designed around Motorola MC3242A and MC3480 Delay Lines To Ensure:
@® NO Timing or Temperature Problems
® NO [NONE] One-Shots
@® NO Adjustments

PRICES

Includes PC Board and 18 Pages of Documentation.

OPTION 1 - $60.00
OPTION 2 - $80.00

Same as Option 1 plus Delay Lines

OPTION 3 - $100.00 Same as Option 2 Plus the Two Memory Contollers

OPTION 4 - $190.00 Same as option 3 Plus all other TTL chips [Full Kit, less memory |

OPTION 5 - $230.00

BOAZ Co.
Box 18081
San Jose, Ca. 95158

Completely Assembled and Tested but Without 4116's

Also available - Extender Boards from BOAZ
50 Pin Board - $15.00
30 Pin Board - $12.00

Orders Should Include $5.00 Shipping
California residents add 6 1/2% Sales Tax |

Cash - Check - Money Order i
Allow 3-4 weeks for personal checks to clear.
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DISASSEMBLES 6800 & 6809 MACHINE CODE

DYNAMITE™

. “THE CODE BUSTER”  n~_
~ INTO BEAUTIFUL SOURCEN|
ViV TV

Convert your 6800 programs to 6809!
Automatic LABEL generation

Allows specifying FCB's, FCC's, FDB’s, etc.
Constants input from DISK or CONSOLE
Automatically uses system variable NAMES
DISK-to-DISK or DISK-to-CONSOLE operation

Incledg®s 5" or 8” FLEX 9 diskette with relocatable
object code. Full operating instructions (you'll learn in
minutes!)

Only $60.00 postpaid in U.S. MC & VISA accepted

Order your DYNAMITE®™ today
6809, FLEX 9, and 24K total RAM required

order from:

COMPUTER SYSTEMS CENTER

13461 Olive Blvd.
Chesterfield, MO 63017
(314) 576-5020

we also stock SWTPC, TSC, JPC products

Dealer inquiries welcome
FLEX is a trademark of TSC (Bless their hearts)




BEATA\BASE
IMIANAGER

NOW AVAILABLE.... | DBM 1 FLEX*

Accts. Receivable/Order Input. $295.00
Accts. Payable/Purchase Order $295.00
General Ledger $295.00
Manufacturer’s Inventory $295.00
$295.00
$1195.00
$1195.00 DBM 2 and DBM UNIFLEX contain

source listings.

DBM 2 FLEX*

Create Data Files
Build Files
Edit Files
Sort Programs
Generate Report Programs
File Utility Programs
General Utility Programs

This is a comprehensive group of programs that allows a virtually untrained person the ability to store
and recall vast amounts of information in a computer system to meet their individual requirements.

The user is guided through these extensive programs by Menusand Sub-Menus. By simply answering
prompts, the user can create files, sort any type of data and recall or manipulate it at will. The size of the files is
only limited by the disk storage capacity of the system.

Sub records of related information can contain as many as 27 different fields of information and can
contain either alphanumeric. integer or floating point data.

The software is written in *TSC Extended Disk Basic utilizing well commented structured
programming techniques. Custom Programs can be created quickly through the sub-routine library.

TH
THE MACHINE 1

Special introductory |

MODEM CARD
spcecial s kit
A /T without extra feature
A /T with extra features
Software obj. & src. on FL

*SUPER CPU assemblec

without 2K EPROMS (2-
*Monitor in two 2708 EPR(
*CPU bare card, doc, & src
*VIDEO RAM asm. 7x9 ch:
*Video RAM bare, doc, Xta
*PARALLEL I/0 asm 1001

incl. 5 PIA’S for 10 ports
*PARALLEL I/0 bare card
*SS-50 WIRE-WRAP/PROT
*TRANSITION CARD asm
*TRANSITION CARD bare

*FLEX AND UNIFLEX ARE TRADEMARKS OF TECHNICAL SYSTEMS CONSULTANTS. * 41l Thomas Instrumentation’s
wsembled cards.are burned in

2457 Wehrle Drive ® Buffalo, New York 14221 ® (716) 631-3011 “See previous ads, write, or ca
| 1

RESEAR CONT. {
INC To satisfy in-depth questions rega




THOMAS INSTRUMENTATION

THE MACHINE TOOL, INDUSTRIAL SPECIALISTS IN BUSINESS ON A
FULL TIME BASIS FOR 10 YEARS

NEW PRODUCT: SRR
48K 2MHz STATIC RAM/ROM CARD
*24 2K blocks memory mapped on any 2K boundary
*uses low power 2016P-2 (2128) RAM and/or 2716 ROM
*mix 4K blocks of RAM and ROM
*6800 and 6809 compatible
*use on SS-50 and SS-50C buss
*decoded for extended addressing
*5 volts only
*low power consumption (typ. %2 amp with 48K RAM)
*gold connectors
Special introductory prices for all orders placed before July 1, 1981 — Regular price will be 20% higher.

Bare board $39.20 2716 $12.80 2016P-2 $13.60
A/T without memory chips $100.00
AJT with 16K $220.00; with 32K $316.00; with 48K $440.00

NEW ACCESSORIES FOR 68XX USERS:

SS-50/SS-50C EXTENDER CARD $35.00

SS-30 EXTENDER CARD $25.00
*Both cards assembled with a built in logic aid & gold edge connectors

SS-30 WIRE-WRAP/PROTOTYPE BOARD (board only) $20.00

*Pad spacing permits most standard sockets from 8 to 64 pins
*Provision has been made for voltage regulators

FEATURED PRODUCT:  SP-1 Bare card $49.00 Asm. + tested $195.00
*A super prototype board *Card design includes
(3) 6821 6 parallel ports
(4) 6850 4 serial ports
(1) 6840 3 16 bit counter/timers
which are fullv buffered and decoded
*Accomodates a mix of 38, 14 & 16 pin wire wrap sockets
*Pad spacing permits most standard sockets from 8 to 64 pins

MODEM CARD B/C $ 49.00

spcecial s kit $195.00 BACKPMNES AND MOTHERBOARDS
A/T without extra features $325.00 *16 position SS-50
A/T with extra features $395.00 *12 position SS-50
Software obj. & src. on FLEX disk $10.00 * 8 position SS-50

6position SS-50
4 position SS-50

888533
888888

*SUPER CPU assembled with source listing
without 2K EPROMS (2-2708) $235.00

* % %

*Monitor in two 2708 EPROMS $ 29.00 8 position $5-30

*CPU bare card, doc, & src. $ 59.00 .

*VIDEO RAM asm. 7x9 chars 64x16 $195.00 o mec‘gs

*Video RAM bare, doc, Xtal, src. $ 49.00 ,%NLD $1.60 ea. (M or F)

*PARALLEL I/O asm 100 1/O Lines M $.40 ea. F $.50 ea.
incl. 5 PIA’S for 10 ports $139.00

*PARALLEL 1/0 bare card & doc. $ 49.00

*$S-50 WIRE-WRAP/PROTOTYPE bare $ 39.00

*TRANSITION CARD asm. $ 95.00

*TRANSITION CARD bare $ 49.00

DEALERS FOR SWTP C, GIMIX, AND TSC
*All Thomas Instrumentation’s cards come with full documentation including software source listings where applicable *All
assembled cards.are burned in at 150F and fully tested with Gold conn. *Bare card prices do not include edge connectors
*See previous ads, write, or call for more detailed information.

THOMAS INSTRUMENTATION

168 EIGHTH STREET — AVALON, N.J. 08202 (609) 967-4280
NJ RES. INCLUDE 5% SALES TAX
CONT. USA INCLUDE $3.00 SHIPPING, CANADA $6.00, FOREIGN $12.00
MASTERCARD, VISA, and C.0.D. ACCEP TED
To satisfy in-depth queshonsregardingourprodnmmm 00 to receive full documentation, schematics, & source listings for all
boards currently in production




STAR-KITS

6800 HARDWARE

SBC-02 single board computer uses 6802 with RAM,
ROM. | O. Ideal controller, inteligent interface, and
more. Printed circuit board 1s $25. complete controller
kit $75. wired and tested $150. Also available: HUM-
BUG (see below), Basic in ROM. etc

CT-PS serial parallelinterface card. ACIA-type interface
for RS-232C terminal and or a parallel keyboard. Makes
keyboard look like a terminal with absolutely no program
patching. Ideal for video board based systems. Bare
board $20. complete kit $55. wired $100

6800 FIRMWARE

HUMBUG monitor. Totally MIKBUG compatible. plus
single-stepping. multipie breakpoints, formatted mem-
ory dumps. multiple port control and more. ‘Fantastic'
say our customers. 2K version $40 on 2708 or 2716
EPROM with source listing. Alternate versions. inciud-
ing video board versions available

PERCOM DOS PATCH gives more disk space, bigger
directory. Best of all. adds error detection correction to
your system so your files are guaranteed right. We
correct your 2708s for $40. or supply three new ones for
$50

6800 SOFTWARE

BASIC UTILITY PACKAGE renumbers. pretty-prints.
prints variable and transfer indexes. compares. shor-
tens Basic programs. On Percom or miniFlex" disk for
$30.

CHECK 'N TAX balances your checkbook. finds errors.
prepares income tax data On Percom, miniFiex", Flex
2 0" or Flex 9" disk for $40

SORT-MERGE —the only one for Percom disk systems,
sorts even full-disk files. $35

BASTRAN a Basic preprocessor Adds long variable
names, line labels instead of line numbers, and other
conveniences to any standard 6800 disk Basic. On
miniFlex” or Flex 2.0° disk for $30.

6800 CROSS-ASSEMBLER written in Basic. Assemble
6800/6802 programs on your new 6809 (or your 370 at
work!). Available on 5" disk, KC cassette, or TRS-80
Level Il cassette for $9.95.

GAME PACK with Eliza and 3-D Tic-Tac-Toe. 5" disk or
KC cassette $15.

Send sase for catélog or more information. “are
trademarks of TSC.

STAR-KITS, P.O. Box 209, Mt. Kisco NY 10549

33-90 Bookstore

6809 Assembly Language Programming
This book presents a thorough intro-
duction to assembly language pro-
gramming and a complete discussion of
the 6809 instruction set. It starts at a
very basic level and builds into actual
programming techniques, I/O struc-
tures, and hardware interfaces. By
Lance Leventhal. 530 pages. Order
No. 357 $16.99

6809 Microcomputer Programming and

Interfacing/Experiments
This book is written to give sound
information on how to program and
interface the 6809-the high performance
8-bit microprocessor. It contains seven
chapters and four appendices and is
valuable as a '‘cookbook’’ aid when
working with the 6809. By Andrew
Staugaard, Jr. - 304 pages - Order No.
21798 $13.95

68000 Microprocessor Handbook

This handbook gives a complete
comprehensive picture of the 16 bit
68000 microprocessor, its timing, and
special features. Also, several practical
application problems and discussed and
it is compared to other 16 bit devices.
By Adam Osborne - 220 pages. Order
No. 411 $6.99

MC6809 Cookbook

This cookbook explains the basic
operation of the 6809 and the 6809E
microprocessors. Everything from the
timing and clock information to the
instruction set are covered. By Carl D.
Warren - Order No. 1209 $6.95

Orders should include title and order
no., along with check, m.o., or VISA
-Master Card info.. - Mail to: SS-50
Computing Bookstore, P.O. Box 398,
Garland, UT 84312. Include $1.50
per book for shipping and handling.
Please allow for personal checks to
clear. Sorry, no COD’s. Foreign
orders should include $7.00 per book
shipping.
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STYLOGRAPH

6809 ,
WORD PROCESSING SYSTEM

STYLOGRAPH " (formerly STYLUS) will give your 6809
real text processing muscle. It is a fully integrated,

interactive, text processing system with state-of-the-art
features such as:

o CURSOR BASED EDITING
o DYNAMIC ON-SCREEN FORMATTING
o INSTANT SCREEN UPDATING
o POWERFUL PRINTING OPTIONS
o SIMPLE, STRAIGHTFORWARD DOCUMENTATION
o FLEX AND OS-9 COMPATIBILITY
o LIBERAL UPDATE POLICY
Versions are available for CT-82, Soroc, Hazeltine, Heath, DEC,

Televideo, Beehive, Microterm, Intertube, Lear Siegler, and Gimix 24x80
terminals. Nec, Diablo, Qume, and tty type printers are supported.

OS-9 versions are available from Microware, Box 4865, Des Moines,
lowa 50304.

Price: manual only $15.00 | NY add
tty printer $135.00 | sales
other printers $150.00 | tax

| STYLOGRAPH™ is a trademark of SONEX SYSTEMS. Flex is a trademark of
Technical Systems Consultants.

SONEX SYSTEMS
@ BOX 238 WILLIAMSVILLE, NY 14991
716—634-2466




GIMIX 2MHZ 6809

PLUS 32K SYSTEM
IDEAL FOR SOFTWARE
DEVELOPMENT
e You can order a system to meet your needs or select the one featured below.
o INCLUDES: 6809 plus CPU #05, Mainframe Cabinet, Mother Board, Power Supply, Fan,
2 Port Serial Card & Cables, 2 Disk Regulator Cards, and 32KB Static Ram. . . $2194. 89
e For50 Hz Export Power Supply, add $30.00
e You can add as much memory as you need, e.g., 24K additional Ram to bring you
up to 56K is $438.14 more.
6800 CPU’S AND SYSTEMS ALSO AVAILABLE.

DUAL DRIVE 5%’ Disk Systems For Use In GIMIX Mainframes.

All Systems Include: Disk Controller, Cable, and GIMIX version of TSC’S Flex.

e Power for the drives is provided by the C.V. power supply in the GIMIX Mainframe
and 2 of our disk regulator boards. This gives your disk system the same brownout
protection and power supply reliability as the rest of the system.

e When"ordered with a GIMIX 6809 system, GMXBUG 09 and Boot Prom is also included,
or, subject to availability, you may substitute Microware’s 0S-9 for the GMXBUG/FLEX
combination at no charge, or have both, Software Selectable installed on the CPU, for
$150.00 Additional.

e Systems using Uniflex or Video based will also be available.

e Due late 1st quarter of 1981, GIMIX DMA Controller for 5” and 8” drives.

SINGLE DENSITY 2 DRIVE SYSTEM USING OUR DOUBLE DENSITY 2 DRIVE SYSTEMS USING OUR
#48 DISK CONTROLLER #28 DISK CONTROLLER
CAPACITY IN BYTES CAPACITY IN BYTES

WITH FORMATTED UNFORMATTED  PRICE WITH FORMATTED UNFORMATTED PRICE
2-40 Track (48TPI} Single Sided 199,680 250.000 $ 998.00 2-40 Track (48TPI} Single Sided 341,424 500,000 $1148.00
7-40 Track (48TPI) Double Sided | 399,360 500,000 1198.00 2-40 Track (481PI) Double Sided | 718,848 7,000,000 1348.00
2-80 Track (96TPI) Single Sided 404,480 500,000 1198 00 2-80 Track (96TPI) Single Sided 728,064 7,000,000 1348.00
2-80 Track (961PI) Double Sided 808,960 7,000,000 1598.00 2-80 Track (961PI) Double Sided | 1,456,128 2,000,000 1748.00 |

32K STATIC RAM BOARDS

Designed for use with:
* Exustmg S$850 Systems

THE CLASSY CHASSIS  $998.19

® 25 amp (5V) ferro-resonant constant voltage
power supply,

© Heavy weight aluminum cabinet with 3 position
key switch, fan, and provisions for twe 5" disk
drives;

© 6800/6809 Mother Board, fifteen 50 pin and
eight DIP-switch addressable 30 pin slots (gold

* $S50C Extended Address Systems

e Assembled
e Burned In
o Tested

16K $328 12 plated pins), fully decoded;
e . e Baud rate generator on (/0 section of
3438 14 Mother Board.
16K and 24K Versions are for the. 30 PIN BUS:
socketed for 32K and require 1PortSerial. ................... $ 88.41
only additional 2114’s for (RS 232 or 20MA, current loop)
expansion. 2Port RS 232 Serial............... 128.43
FEATURES: 2PortParallel..............ooun. 88.42
© Decoding for 4 Extended Address Lines (allows e Write protect either of two 16K sections ' .
memary decoding up to 1 megabyte) Sion pover conssmplion: == ses; BATAL  low for the 50 PIN BUS:
 DIP-switch to set extended addressing or disable it power RAMS 8 Port RS 232 Serial
e 4 separate 8K blocks, addressable to any 8K © Fully Socketed 8 Port RS 232 Serial
boundary by DIP-swif tch o Gold Bus Connectors with on board Baud Rate generator.
o Each 8K block may be indivi y di e 2MHz 8Port Paral@l. ... ..o n o i v s 198.45

To Substitute CMOS RAM, add $100.00 for 16K, $150.00 for 24K, $200.00 for 32K.

FACTORY PRIME STATIC RAMS
2114 Super Low Power 200 ns . ... .. ..

ADD $5.00 HANDLING ON ORDERS UNDER $200.00

TO ORDER BY MAIL

SEND CHECK OR MONEY ORDER OR USE YOUR VISA OR MASTER CHARGE.
Please allow 3 weeks for personal checks to clear.

U.S. orders add $5 handling if o(der is under $200.00. Foreign orders add $10
handiing if order is under $200.

Foreign orders over $200.00 will be shnpped via Emery Air Frieght COLLECT,
and we will charge no handling. All orders must be prepaid in U.S. funds.
Please note that foreign checks have been taking about 8 weeks for collection so
we would advise wiring money, er checks drawn on a bank account in the U.S.
Our bank is the Continental Illinois National Bank of Chicago, account
#73-32033. Visa or Master Charge also accepted.

GIMIX Inc. reserves the right to change pricing and product specifications at any time
without further notice.

GIMIX® and GHOST® are registered trademarks of GIMIX Inc.

Phone, write, or see your dealer for details and
prices on our broad range of Boards and
Systems for the SS50/SS50C bus and our AC
Power Control Products for all computers.

GIMIDX

@ The Company that delivers
Quality Electronic products since 1975.

1337 WEST 37th PLACE, CHICAGO, IL 60609
(312) 927-5510 ¢ TWX 910-221-4055

© 1980 GIMIX Inc.

Flex and Uniflex are trademarks of Technical Systems
Consultants Inc. 0S-9 is a trademark of Microware Inc. See their ads for
other GIMIX compatible software.




