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Proposed Micro-8 Putlication Schedule

Issue 7 -- miaale of Sept. These publishing dates may be
8 -- miadle of Oct. moved up if some very timely
# 6 -- miadle ot Nov. intormation or articles come in.

SCLCS Newsletter Reprinting Service

Consideration ot the SCCS newsletter reprinting service was on the
agenaa for thes last boara of airectors meeting but some very important
business is suppose 1o have tabled all scheauled agenda items 30 we will
have to wait for wora on whether they feel they can support this idea.

Experience With Suppliers

I just got thru placing several hundrea aollars worth of component
oragers and thought I'a report my results:
1) Solia State Music, 2102A Walsh Ave., Santa Clars, CA 95050

Fantastic 5 day service. All items receivea except some 741S157's
which were not in the catalog but which I ordered anyway. The 5320
National 1V synch gererator chip only cost $4.95 and James has it
listea for $18.95. Burgoon's boards and kits receive universal
acclaim. This is where I internd to do my business in the future.
Electronic Uiscount Sales, 138 N. 81st St., Mesa, AZ
Fantastic 6 day service. I oraered the TCH cassette interface kit
for $28.50. It came with a good quality plated-thru PC boara, all
IC's, resistors, ana capacitors packagea ana identifiea with the
schematic part numbers and 2 unit select relays (12 volt). Certain-
ly beats trying to rouna up all the parts by yourself. Their Tv II
kit at $115 may be a super buy.
S. D. Sales, PU Box 28810, ballas, TX 75228
Excelient 7 aay service. I orderea 2102-1's at 8/812.95 and asked
if there were more 1702A's available. I received Signetic 21L02-1's
ana a free 1702A ana aata sheets on each. You can't argue with ser-
vice like that!
Bill Goabcut, Uaklana Airport, CA 9u4blay
Tweive day service and a real loser! I ordered 8 stanaara catalog
items ara they were out of 4 of them. Which ones? The ones I
Dlaced the o r'g&l’t}é‘ﬁf‘ rst olace. naturally. Avd haw can

C 14 ang 16 pin o {

o A
You run out o sockets?

2)

3)

4)

ave heara that there is
a reliaciiity problem with one version of his 4K Altair memory boara.

Faciory Prototyping Kits Are Great But Where Do You Get A Teletype?

Une of the most exciting developments that will certainly benefit
the computer hobbyist is the rapid proliteration of manutacturer's
single boara prototyping kits pricea very attractively. Some Examrles:
1) MCS Tech hIM ($245 assemplea} 2) Fairchila F-8 ($:85 assemblea, $145
x1t} 3) AMI 6800 ($145 partial kit, club purchase) 4) National SC/MP
Kit ($¢%) 5) Intel SK 8USU ($399 ?), etc.

The biggest hangup the hobbyist has in utilizing these fantastic buys
is that each has a monitor that requires use of a 20 ma current loop T’l’;
ana how many of use have one of those or the $1000 to get one? The mon-
itors can be changed but that entaiis reprogramming ana reburning PRUMs.
Adaing a UART ana current loop I/0 to an existing TV design is compli-
cateda ana erds up costing close to $300 plus.

What we neea i1c a cheap but versatile TV set video driver that will
fake a 20 ma current loop TTY. Rumor has it that RCA ana maybe s=ome
other companies will scon announce TV video driver chips that will make
the job easy but I1'll believe that when Solia State Music stocks them.

T woula like to be the first (but a little competition woula be welcomea)

To arnounce a design for a device that meets the following specs for

xlmaer $125 !hopefully under $10U}. Anyone willing to accept the chal-

lenge? N
Ei Cheapo Glass Teletype Specilications

- 16 lines ot 32 or 40 characters with full scrolling & cursor
Reset Button clears screen
Received character codes:
Erase to beginning of screen
Erase to beginning of line
Backup cursor 1 character
Carriage Return & Line Feed
~ Reset Pushbutton
7 ASCII lines & keyboard strobe {negative logic)
20 ma current loop receive (110 baud standard)
- 75 ohm composite video output
20 ma current loop transmit (110 baud stanaara)
Power - +5, =12, (#12 if necessary)
iUther featurers desirable {but not necessary)
| Upper/lower case
Selectable baud rate
Speaker for received bell code
Selection of character line wiath (32/40/65 char/line)
2G or 24 lines

Display

Inputs

Outputs
1

Price

- PC boara ana all components (IC's praferably socketed}
. _ Under $125 --- (Preferably unaer $100)
SWIPC 6800 Computer Newsletter
TF you have an MoB80U system you will definitely want to write
Southwest Techrical Proaucts Corp., 29 W. Rhapsody, San Antonio, Ti
7821¢ ara ask them how to get a cory of their newsletter. The first
is 5U pages ana contains source code for an eaitor and micro-BASIC
writter, by Hobert Uiterwyk, 44U2 Meadowwooa Way, Tampa, F1 33024 and
Bili Turner as well as a punch of other interesting programs. Their
new graghics terminal looks neat but watch the fine print, It looks
to me like you have to take the timing signals from the SWIPC TVT-I1I,

Rocert levge's Visit 1o The US

Robert of Sao Paulo, Brasil stopped and vist ea many participants and
companies orn a swing around the US., Heeven visiteu us in Lompoc! (Where
ir the worla is Lompoc?} He is headaing back to Brasil with an F-B, SC/MP
ana hopetully a vigital Group Z-80 system.
help to get all that stuff running soon.
to him by airmaii or they will take months to get there.

I'm sure he will be yeiling for
When he does, please send letters

%o-pnt.gﬁgung A TV Game bx Gary Schover
note: Keprinted from the Amateur Computer Group Of NJ Newsletter, UCTI)

1776 Raritan Rd., Scotch Plains, NJ 07076 - Worth joining for $2.00/yr
The following information covers the computer games system I demon-
strated at the last ACG meeting. The game is a General Instruments AY-
3-8500-1, which is preprogrammed to play six games; tennis, hockey, squash
and practice or rifle moot.in%. To the basic circuit, I adaed the color-
izer and KIM I/0 circuitry. ke output of the colorizer c¥cuit will
arive the video input of a stanaard color monitor. Note that aaaitional
circuitry is required to interface the unit to a color TV receiver.

The game can be interfacea to the microcomyuter so that the comruter
assumes the role of the opponent and you can play against the computer.
Warning; it is very difficult to beat the computer! The KIM prozram is
listea below. The program is easily loaded using the keyboard/aisplay

on the KIM computer. Have fun!
e Program 6502-KIM '

Adgr: Op Coa; Comments

1 1 LDk LOAD Oy

0102 80 O+ 17 STA SET UP I/0: PA7=Ball (input)

PAb=Bat {input)
PAO=Output (error)

BALLCK 0105 2C 00 17 BIT Test for Ball (PA7=1)

0108 30 02 BMI To Output ones; if N=1

010A 70 OD BVS To Qutput zeros; i" V 1

010C A9 FF LbA Load PAO with one

0:0E 8) 00 17 STA Store irn PIA @ 1700
Batchk mn 2C 00 17 BIT Test for bat yet?

0114 10 03 SPL To output zeros if N=0

0116 4C 05 O JMP Jump back to BALLCK

ong A9 00 LoA Load PAO with zero

011B 80 00 17 STA Store in PIA @ 1700

O11E 4LC 05 O JMP Jump back to BALLCK
PIA = 1700 PA7 = Ball Input PAb = Bat Input PAP = Output
{Note: the printing in my copy was rough. Wwhat you get is what I coulz

Jurs oL

see when I retyped it and redrew the schematics. See ELECIRCMICS,
1976 for a fascinating article on viaeo games -- must reaaing!)
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{ocpy if you don't want tc mess up NL)
D .............. .¥olume 1 back issues 1 thru 4 $3.50
(36 mice-type vages)
[::] ......... ceso.ovolume 1 back issues 5 thru 12 $6.00
(186 mice-type pages)
[::} cessaneevses.Velume 1 combination 1 thru 12 $8.00

(the principal is on my back because we have
too many boxes cluttering up the computer center)
...Volume 2 issues 1 thru at least 9 $6.00

“ip

Telephone Nc.

) (may te published -- leave bkank 1T you preler)
Please also include a little note describing your equipment, plans for
the future, experience, etc, Thank you. ’
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%1n% %QDRESS BY1 BY2 BY3 LABL  OPERATION COMMENT
1 06 000 305 CURS: PUSH B Save register status
0020 001 076 337 MVI  A,"_" Load curser
0030 003 315 372 000 CALL WRCHR Write it on TV
0040 006 001 377 002 LXI B,255,2 Load B,C w/no. of
0050 spaces pseudo cursor
0060 is to advance .
0070 011 315 036 006 CALL PSCUR Advance pseudo cursor
0100 014 301 POP B Restore register used
0110 015 333 000 IN ¢ IN 0 -
0120 017 376 200 CP1 1200 Strobe present?
. 0130 021 372 015 006 JIM IN Wait for strobe
0140 024 365 . PUSH PsW
0150 025 333 000 NN IN 0_
‘LINE ADDRESS BYL BY2 BY3 [LABL ~ OPERATION T
0160 006 027 376 200 CPL '200° Str present?
0170 031 362 025 006 JP NIN Wait for no strobe
0200 034 361 POP  PSW
0210 035 311 RET
* .
?)220 006 036 % 001
PSCUR: MVI A,l Load
0230 040 315 372 000 CALL WACHR Outpur e - ovanee
LT 5
302 036 006 JNZ PSCUR ’
0260 047 005 DCR B Advanced one page?
0270 050 302 036 006 JNZ PSCUR
2300 053 311 RET Advanced all?
*
0310 000 372 323 000 WRCHR: OUT O [¢]
T oo g
375 323 000 ou 0
0340 377 311 RE%‘ Output to clear
Some of

I TLEMENTING A SOFTUARE CURSCR
FOR A SUDING/D.G. TV READOUT

Soon after the initial enthusiasm of toying with a <iding/
Digital Group TV readout has worn off, the inevitable question
will come to mind ~-- WHERE IS THE CURSOR? Am 1 going to have
to count off the spaces? #/&*@#% ! The Suding LV recadout presents
to the hobbyists one, if not the most, inexpensive foris of out-
put available today. Its only drawback being the lack of a cursor.
A simple solution that has
periods rather than blanks on a home erase cemaand -~ so a dot
marks the spot. We shall explore a more acceptable approach at
obtaining a software cursor.

Recognition is in order to Phil Mork for his suggestions
and modifications to the earlier Suding TV Readout (See Digital
Group Clearinghouse Vol 1. No. 1). These modifications have been
incorporated in the present generation of TV Readouts. The mods
basically allow the moving the "invisible" cursor forward with-
out writing or erasing., This allows the positioning of this
"invisible" cursor anywhere on the screen, thus creating a so
called "pseudo" cursor. Now, if we could only see ic!

All we need is a little software!
1) We define our cursor to be an ASCII underscore "_" (3378);
2) Everytime a character is to be inputed, the cursor is written
on the screen and then the "pseudo cursor routine" is called upon
to advance the invisible cursor 511 positions. Thus the input
will overwrite the visible cursor! Simple, right? It should be
obvious that the cursor is only effective and needed when in-
puting from the keyboard. The program output does not need it,
only the human at the keyboard. Therefore, any cursor routine
such as this one should be tied to the keyboard input youtine
only.
cursor and then reposition by advancing 511 spaces, then the
routine should fall through to the regular input routine, Now
admit it, it is simple!

Below are 8080 listings for the software solution to the
problem:

S these routines ( IN, WRCHR ) are very likely to re-
side in your present system so the routine is not as long as it

first appears. Next month a 27¢ modification to the readout will
be presented wh}ch will cut the software overhead required for

the cursor routine by half. If in the meantime you have any ques-
tions feel free to contact me--Roberto Denis 11080 N.W. 39 ST
Coral Springs, FL 33065 . :

been proposed is filling the screcen with

The procedure is as follows:

When the input routine is called, it will output the visible

¥icro-" Hewsletter & Jue 1976
Cabrills Computer Center 371 Poplar St.
Iompoc, Calif. “innetka, I1l. 60093
Dear lal:

I had the pleasure of witnessing The DISITAL GROUD's
lilvaukee on 22 liay and Chicago at the CACHE meeting
very impressed with many aspects of their operation.

oresentation in
on 23 liay. I vas

They have a very clearly defined and explicitly stated set of technical and
business philosophies. liuch of it is contained in their literature. They
have an approach that is goinz to provide total performance to their customers;
the whole will be jreater than the sum of the parts, it scems to me.

Contrary to most designers = who start with a CIU chip and design outwards
from it (good industrial practice) - Dr. Suding, based on his experience in
ham radio and his appreciation for the hobbyists needs, has started with the
peripherals and designed inwards towards the CPU. This has a number of very
important results.

1) CPUs come and go, but your peripherals live on forever - well, almost.
The outside in design approach means that a new CPU does not obsolete all
your peripheral interfaces. If you decide to upgrade your CPU, you don't
have the tremendous expense and trouble of changing everything else.

2) A major expense for a system is memory. If you have bought good memory
chips to begin with, changing the CPU will not affect your memory boards.
The bus for the memory is not dependent upon special characteristics of the
CPU, so again, you can change the CPU without having to reinvest in new
memory boards.

3) To change to a different or new CPU means changing only one board.
Everything else works just as before. Of course, the software may be
different and we are always talking about 8-bit systems.

All the CPU boards in their system come with EROM and 2K of RAM. As soon as
you turn on the power it displays a message telling you to load the operating
system cassette. This done, you can immediately use the keyboard to enter
programs or select a demonstration program already on the cassette that

comes with the system. Right away your wife and kids can use the computer
themselves. That's the kind of total performance I like - it helps in
buying 8K more memory soon!

During his discussion, Dr. Suding switched from one CPU to another to

another and had each up and doing things in the time it took to speak only

a few sentences. All it took was swaping the CPU cards and the operating
system cassettes. An ordinary home cassette recorder of reasonable quality
is all that is needed. Both the "3-board system” (2K of RAM) and "4board
system" (10K of RAM) come with a cassette interface (110 baud) and a TV-
monitor interface. Both of these systems include a mother board and an

1/0 board with &4 input and &4 output ports. The user has 2 7/8 input and 2 7/8
Jutput ports available for his use.

Two important aspects of Phe DIGITAL GROUP's business philosophy the hobbyist
should be avare of are:

- They do lICT formally announce a product until it is ready to go
into production and can be delivered as advertised. (Of course,
a forthcoming shortage of common IC types that some are predicting
w11l foul up all our suppliers.)

- They provide many options in their catalog. This can be confusing,
but it does allow you to save money by using things you already
have.

I built my "3%" board system over Memorial Day weekend, (I already had a
bunch of 91L02s on order from another source, so I got the 3-board system
plus the memory board with everything except the merory chips.) I worked
slowly and carefully. It took 15 3/4 hours to assemble the boards. In all
my double and triple checking, I still managed to assign the 1/0 ports to
60 - 63 instead of O - 3. As soon as I corrected that error the message
"Read 8080 INITIALIZE Cassette" appeared. Very satisfying! I did find that
the clock frequency was not quite right and sometimes did strange things.

It appears that the crystal is marginal and at the time of writing this
letter they are sending me a replacement.

So far, I am very well satisfied and it looks like I will continue to be.
This is because of their total performance package. First I will spend
considerable time with their PEDUCATOR" software cassette package. This
shows the contents of the CPU registers in such amanner that you can readily
see the effect of each mnemonic machine language command as it is entered,
It should really enable me to learn the 8080 command set. Then I will begin
working with their "TINY BASIC EXTENDED* cassette and have some fun with
their game cassette packages. In each case, all I have to do is pop in the
cassette and the monitor screen will tell me what choices I can make on the
keyboard. Incidentally, the operating system cassette contains routines

to test memory, test the CPU interrupt handler, and to make the system
perform as a frequency counter, as well as cassette read or write, keyboard
program, register, flag and stack pointer display, and storage dump.

They have other products I saw in operation - the Zilog 280 CPU, half a
megabyte of storage on two Phi-decks (built to Dgital Group specs) complete
with its own operating system, and others. The Zilog looks fantastic! Dr.
Suding apparently was the first peron in the country to have the Zilog

going in a system - it was just 3 weeks after the factory made its first chies.

Now that the DIGITAL GROUP has started to advertise (June magazines) and

their volume picks up, it will be interesting to see how they manage themselves,
I expect they will encounter many of the difficulties that other new,

successful companies in this hobby business encounter. They do have

interesting products and appear to have a unique approach.

Yours truly,
Cisiek Coecka_

es Fg Douds

SPEECH TECHNOLOGY CORPORATION

Thank you for your inquiry on the Model 200 Voice Generator. A
product bulletin and price list are enclosed.

You will note that the Model 200 contains a general-purpose vocab-
ulary suited to many system and instrumentation applications. It
is easily interfaced with 7 or 8--level parallel data sources,
such as tape-punch interface, or (with optional RS-232 interface)
to serial data sources, such as a Teletype controller.

However, the technology and functional elements of the Model 200
lead to tailored configurations of extraordinarily low-cost. For
example, a multichannel voice-generator, operating from computer-
stored vocabulary data, can be supplied at less than $500 in 100
quanti;y (with single voice channel). Additional voice channels,
operating simultaneously and independently from the same vocab-
ulary, can be supplied at about $200.

The_standard Model 200 is deliverable in two weeks. Optional seri-
al interface and memory extension can be delivered in six weeks.

Please call or write me if you would like further information.

631 Wilshire Blvd.
Senta Monica, CA
(213)3y3-0101

John E. Stork
President

90401 Yours sincerely,
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RICHARD GATES, PO BOX
I HAVE AN ALTAIR

756, KENTFIELD» CA 94904
8800 WITH 20K, CASSETTE INTERFACE, TTY
INTERFACE, BYTESAUVER, AND A DISK SYSTEM COLING UP IN THE FALL.
1 TEACH EDUCATIONALLY HANDICAPPED STUDENTS AT THE HIGH SCHOOL
LEVEL AND UJSE THE ALTAIR AS A MOTIVATIONAL TOOL.-NON READERS
AND POOR WRITERS AS WELL AS KIDS WITH LOW MATH SKILLS.
NO LOGICAL THINKING ABILITY-REALLY DIG THE COMPUTER AND
IN THE PROCESS OF PLAYING GAMES, TYPING RESPONSES,
LFARVING A LITTLE BASIC » ETCe. « ARE IMPROVING ALL OF
THE ABOVE SKILLS THAT EVERYONE HAD GIVEN UP OV THEIR
LEARVING LONG AGOt!
MY PROBLEM IS THAT I DON'T KNOW MUCH , IF ANYTHING
AROIIT COMPUTERS-EI THER HARDWARE OR SOFTWARE. AS A RE-
SILT A LOT OF COMPUTER POTENTIAL IS BEING WASTED. I
NEED ALL THE HELP I CAN GET IV OBTAINING PROGRAMS THAT
VILL RE YSEFUL IV THE SETTING I JUST DESCRIBED. ""THE
€1JICK BROWN FOX"™ IN THE APRIL ISSUE OF INTERFACE IS
A GNND EXAMPLE OF WMAT I VEED. ALSO, I NEED TO FIND
SOME PEOPLE IN MARIN COINTY . W40 WOULD HELP
MF GET THF SYSTEM 'IP WHEV IT BOMRS. WE LORE A LOT OF
UALTIARLE TIME RECAUSE OF MY LACK OF TECHVICAL XNOW
HOWe
ALL

SUGGESTIONS WILL BE GREATLY APPRECIATED.

Richard Anderson, 1000-B Lund St., Austin, TX 78704 (512) L41-2655
is just getting started with computers but has been working as a
microwave radio repairman. He is now a geologist with the Univ. of
Texas and his first svstem will be an AMI 6800. He is interested in
seeing more about vocal output.



WILLIAM E. SEVERANCE, JR.

TELEPHONE
207 925-2271

MAIN STREET
CENTER LOVELL, MAINE 04016

May 20, 1976

Dear Hal,

Sorry not to have written in such a long time. First, I'll
compliment you on the continuence of the NL and its tremendous
usefulness to the hobbyist.

I've finally completed work on my Monitor and Loader Program
for the 8008 along with full documentation of the source code and
hardware add-ons. As indicated in the enclosed "ad" which you may
wish to run in the NL, I am offering a L7 page Packet to interested
readers for $7.50 postpaid. In writing the program, I've tried
to-make all commands as easy to use as possible and still stay under
1K memory usage. If you'd like, I'll send you a free copy in
appreciation for what you've done for us hobbyists.

Although the program development itself took only a week, the
write-up of the source code required nearly a month of sporadic
typing. Hence, I've decided not to release my Lk text editor TEXTED
to the public as hand assembly and documentation of the source code
is too time consuming. I know this is exactly the type of software
people are looking for, but I cannot take the time from my other
work to prepare it. Any suggestions on how to distribute such programs
would be appreciated. . .

I finally gave up on my Sudding Cassette circuit and purchased
a National Multiplex Corp. CC-7 Digital Data Recorder ($149.00 -- see
ads in BYTE). Delivery time by UPS was great -- only 8 days. And,
the unit has performed flawlessly at 300, 600, 1200, and 2400 paud.
After several long dumps and recoveries of an entire 12K at this latter
rate, 1 feel confident to use 2400 baud for all my storage. They
have also announced the CC-7A which has a variable motor speed control
allowing for the matching of one recorder to another of the .same or
different users. ($169.00 I think). )

Scelbi's G§1§;1 Game for the 8008/8080 is really great! Running
in LK, it emb es nearly a the commands and excitement of the
BASIC and FORTRAN versions of STRTRK. Their well documented book
is available for $14.95. See the ad in BYTE for details.

The best news for me is that I've finmally entered into a purchase
contract for DEC's new DATASYSTEM 310 W word processing system for
use in our real estate business. Based around the PDP-8 processor, it
features dual floppy disc drives, 24x80 character CRT, and 540 wpm
letter quality primter. Delivery is to be before Aug. 17. 1 may

"1K of 1702A or 5204 pROM the 0S-8 Monitor and Loader Program.

KCW READY
05-8 MONITGR AND LOADER PROGRAM
FCR THE 8008

Go bananas with
The answer is simple:

Fingers tired of flipping those sense switches?
every crash or power failure? Burn into
Featuring eleven human-engineered commands, it allows full control

of the .loading and examining of memory, octal or hex dump, initiation
of execution at any address, and the reading, writing, and control

of cassette tape mass storage.

Software/Hardware Packet Includes:

25 pages of source code which also contains many useful routines
for octal input, octal or hex output, ASCII text output, cassette
handling, etc. .

12 pages of operating instructions including many examples.

Schematics and documentation for 256 level hardware Pushdown Stack,
Serial-Parallel Interface and fontroller ‘or us: with Suding or
many other Cassette Modems, pRO:! Interfacc.

Although I am not attempting to make a profit cn the M&L Program, I

must charge $7.50 postpaid for the complete package to cover my printing
and mailing costs. Since I do not know what the response to this

offer will be, it will be necessary to delay printing until fifteen
orders are received. If this number is not reached, I shall return,
uncashed, your check by July 1, 1976.
of the question, coming to about $12.00 for the entire package.

Unfortunately, Xeroxing is out

14 you have any questions about the M&L, or would like to place your

Poncordia Lutheran geigk School -

1601 ST.JOE RIVER DRIVE - FORT WAYNE,INDIANA 46805 . 219 483-1102

GUENTHER K. HERZOG, PRINCIPAL
WILLIAM C. BECKMANN, VICE PRINCIPAL

May 13, 1976

We are about to order a microcomputer system for use
in our school, being compelled by finances to implement
a low cost computing system. Our principal uses will be
teaching of programming in the BASIC language and run-
ning educational simulation programs.

We would appreciate it 1f you would share with us any
information you might have about the reliability of the
following systems.

1. Altair 8800
2, IMSAI 8080
3. SWTP 6800

The components we are considering are listed in the
general description on the attached page.

Your comments on such things as difficulties in kit
building, quality of BASIC software, ongoing maintenance,
and manufacturer support would be very helpful.

Please feel free to respond with informal notes.
whatever information you can send will be very much
appreciated.

Sincerely,

M/{#;%,

Donald K. Gayer

Coordinator Educational
Computer Concepts Curriculum
Project

P.S. We have heard rumors that there 1s a university writing
BASIC software for the 8080, but we have not been able to
find out which one. We would appreciate any information you
might have about this too.

Member North Central Association of Colleges and Secondary Schools

also be purchasing their scientific operating system giving me FORTRAN, ovder. contact:
BASIC, and assembler. So, while I'11 always retain a fondness for the
8008, it's on to better things! WILLIAM E. SEVERANCE, JR.
Sincerely, Center Lovell, Maine 04016
M Tel. (207) 925-2271
. William E. Severance, Jr.
Editor - Micro & Newsletter
- Cabtrillo Computer Center
4350 Constellation Road May 9, 1976,
Lompoc, Ca, 936
Dear Hal; My €, 1976 ROBERT B. LEGGE
, PO Box K2 30.069 /Ave Alvaro Ramos 1142
Good news and bad news, I etill don't have the CW program from the keyboard Dear Hal: Zip Code = 01,000 Sao Paulo, Brasil,

finished nor the 360 cross assembler though both are over 3/4 done. I am taking
7 credits this term through UCSB Extension and I'm swamped with work. One class
.18 writing a compiler and the other is writing an operating system including

a Virtual Machine simulator, I understand the same project was done at Vandenburg
S0 you may be familiar with 1t.

On the good side, I got one of the Sargents Dist Co, keyboards and it really
looks good, I haven't had time to interface mine yet but 3ill Cowley has his running
I'm working on getting my Model 15 Teletype interfaced to my 2 Neter Fi equipment.
I hope to be on 146,58 and 146,10-146,70 late this month or early in June, (Fy call
is WBOJKN), Dave is working on the ASCII to BAUDOT boards and we both hope to have
hard copy this summer, Pete's Electronics 3007 Ventura. Blvd Oxnard, Ca. 93030
(Highway 101 between Rice and Almond off ramps) is now an I¥SAI dealer and has a
lot of other surplus electronics including some really great Teletype test sets
37.5 to 9600 Baud, 5,6,7,and 8 level code, internal test message on a diode matrix
1{}:& in hanpm' distortion switch selectable 0 to 49% and other features, iine works

e a cl .

.';_'&L\ ¢ Aapcl
Glen Charnock WB&JKN
560 W, Gonzales Rd.

Apt, 22
Oxnard, Ca. 93030
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Pollowing your recommendation, on April 7 I sent TINY BASIC $ 3,00
for the first three issues of Dr. Dobbs Journal etc. and another dollar for
sirmail postage, which amount proved to be grossly insufficient. Nevertheless,

TINY BASIC have already Airmailed me the first three issues of their N.L.
and I consider it very good indeed.

To continue, of course, they need more subscriptions and I hope you might
request all readers of your m8 NL to support their enterprise, by sending
$ 10 for one year's subscription (ten issues).
is extra, of course.
course sending them the extra airmail postage.

Your newsletter continues to arrive quidly, by Air.
to answering some of my letters & queries, soon.
address as above - our P.0. Box number has been altered.

Best regards and good wishes - Sincerely:

Pm‘c 3

Poreign postage or Airmail
I am continuing my own subscriptkon with them, and of

I hope you will zet aruund
Please publish my revised

6 e
L

SPECIFICATIONS FOR MICRO-COMPUTER SYSTEM

Micro-computer with CPU board, cabinet, power supply
and expansion capability

Bootstrap loader on ROM or PROM

16K RAM TO 32K RAM

Serial 1I-0 interface with two RS-232 Ports

Single floppy disk drive

Extended BASIC Software (Multi-user)

Disk operating system software

Should be able to handle TTY type terminals ’
in a Time-Share mode (proeram simultaneously)

Diagnostic software to help pinpoint
electrical malfunctions

LR

We hope to expand at a later date to include
dual floppy disk and CRT or flatbed graphics.

Contact Person

Donald K. Gayer, Coordinator

Educational Computer Concepts
Curriculum Project

Concordia Lutheran High School

1601 St. Joe River Dr.

Fort Wayne, Indiana 46805

219-483-1102




TO: Computer Clubs

Dear liembers: . May 10, 1976

:Enclosed you will find the installation instructiors for
my 32 to bl character/linc TVI~-II modification board and
2K memory board. .2adio Electronics has had my article on
this subject sinco carly February but will not make a
decision on publishirnz it because they feel there is not
sufficient interest in computers to warrant publication.
You and I know that they are wrong and I felt that every-
one would want to know abou% the desicn before il catches
on, Please bring all of your Club member's attentions to
the enclosed instructions. The nodifications can be made
easily by wire wrapping or they can purchase a set of boards.
My TVT-II has been modified since early October and I am
using a vory old TV with no bandpass problems.

The boards I am offering are fine quality MIL-STD with
tin/lead fused plating and plated through holes. The

boards are also silk screened on the component side ror

easy assembly., My board manufacturer is tooled up for -
manufacturing the boards and can guarantee shipment within

3 weeks after receiving orders. I also have layouts comdlete
for an uppercase/lowercase auxiliary board for the TVT-II

as well as the computer controlled cursor interface
mentioned within. These boards will also be provided if
there is enough interest.

Please provide this information to all of your members.
Board prices are $5.00 for the auxiliary board, $12,00
for the 2K memory board and $16.00 for the set. Shipping
1s included in these prices. Texas residents add 5% tax.
Please make checks payable to Digital Designs.

Digital Designs
P, 0. Box 4244
Victoria, Texas 77901

Sincerely yours )

Qavidd 0,000
David 0. Valliere
P.S. Please excuse the poor quality of these reproductions,
_. The ;gst!.wvx.gtign_s_ shipped with bogrgsrtill be photo offset.

DIGITAL DESIGN .

TVT-II
32 70 6 CHARACTER/LINZ MODIFICATION
) If you are using your TVI-II as a
computer I/0 you may have found the 32 character/line
format somewhat limiting. By making minor modifications
- to the TVT-II board you can lengthen the 32 character
1ins to 6l characters/line and thereby expand your system's
ospabilities. . __ = _ e
The TVT-II memory is continuously
‘being addressed through nine address lines to generate the
‘widlo data used by the television display. The tenth address
1ine (A9) is used to switch page one to page ftwo. By
using the A9 address line for continuous addressing, the
TVI-II can be modified to display 6l characters/line. Since
the additional 512 characters being displayed are what used
to be page two, additional memory will have to be added to
provide storage of a second page.
HOW IT WORKS The basic design of the TVT-II make
the modifications required to make it display 6l characters/
1ine quite simple, IC21 and IClL on the main TVT-II board
nomll{ncount up 32 characters and upon reaching the 33rd
count pin 11, IClL and address A0 go high which disables the
®dot clock" until the next line is started. Being in the
33rd character position also enables the vidio blanking
‘eirouit through IC12C and IC5B. Witi, the "dot clock" disablec
and the vidio blanking circuit enabled the line is blanked
until a new line is started. Sy allowing the vidio generatior
and the "dot clock™ to continue operating until the 65th
character position is reached, 6l characters/line will be
counted. This can be done by disconnecting pin 11, ICLL
" from the vidio blanking circuit and connecting it to
address line A9, after having disconnected A9 from the page
1-2 flip-flop. Pin 11, ICll is also tied to pin 1l, the
input of the unused counter in IClL whese output (pin 12)
is then tied to the vidio blanking circuit. r[hus we have
effectively added an additional 32 counta to the address
lines through pin 12, ICll and transfered the vidio blanking
function to the 65th character position through pin 12,
8ince the RC oscillator network of the “dot clock® IC18B
was originally tuned for 32 characters/lins, capacitor
G4 will have to be replaced with an . 8 pP unit to provide
the dot rate required for 6 charact.rs/line.

)

. * Since we are now address: the memo:
continuously through ten address lines/page, ﬂi:g cursor i
compare circuitry must be modified to provide comparison
of the A9 address bit. This modification will require
providing an additional cursor position count bit and a
comparator. The designer used a 74193 8CD counter to allow
preloading the additional cursor bit a computer
oursor position interface and still minimize the components
required. The additional 74193 (IC1l, FIGURE 1) is attached
to the carry and borrow bits of the ori, cursor counter
IC35 after discomnecting them from the 5th bit flip-flop

( ) Comnnect pin 9, IC28 to pin 13, IC33.
( ) Conmnect pin 10, IC28 to pin 11, IC33. .
( ) Cut the trace between pin 6, IC42 and pin 3, ICl1.

( ) Cut the trace between pin 15, ICL2 and the plated through
hole immediately adjacent to ICL2.

We are now ready to make the fonouf.u

@——— c1 .5

0

tions from the main board to the auxiliary board.

IC27A. Carry and borrow bits are generated by the new
through nand g&tu IC4A and IC4B and are sent to the
original 5th bit flip-flop IC27A. The cursor count bit
generated by ICl is tied to pin 15, IC42 on the main board
and compared with the Al addreéss bit. The output of the
Sth bit flip-flop IC27A which was originally compared with
the Al address is brought on to the new circuitry and .
gompued with address A9 by the comparator IC2. The cascaded
=" pulse from IC42 on the main board is inputed to IC2
whose output "=" pulse is sent to IC41. Thus we have
provided an additional cursor count bit which is compared
with address Al. Our new A9 address is compared to the
old Sth bit flip-flop whose output has now become the 6th
bit count., 1IC42 and ICL1 on the main board IC2 in the new
circult provide the compare pulse required to position the
cursor on the 64 character line. . '
Since we are now addressing the
full 102 addresses in the memory continuously, in
additional six 2102's will be required to store a second
page of data. By tieing the CE pins of each group of
memories to pins 8 and 9 of the page flip-flop IC27B the
pages 11;17750_19}“»_“ originally designed.

ASSEMBLY The modificatisns will require cutting
the foil traces at several points on the main board. This
can be done quite easily with a.single edge razor blade.
Care should be taken to avoid getting the small pieces of
foil removed in between the pins of the ICs on the board.
Several jumper wires must be installed from the main board
to the auxiliary cursor count board. These jumpers should
be made with 26 Ga. or finer insulated wire cut as short as
posslble. Ioops and crossovers should be avoided to minimize

nolse. .
To provide the 6l character count
the following comnections should be made on the main board.

( ) Cut the trace between pin 11, ICll and pin 9, IC12.
( ) Connect pin 11, ICl to pin 1lj, IClh.

( ) Conmnect pin 12, IClL to pin 9, ICl2.

Cut the trace between pin 9, IC27 and J7-9.

( ) Connect pin 11, IClL to J7-9.

The cursor modifications can now be
made. The new cicuitry is contained on the 3 in., by 2 in.
single sided board shown in Figure 2. This board has been
designed to be mounted directly above the +5 v. and GND
buses which run across the center of the main board.
Mounting of the board should not be done until all other
connections are complete. The components should now be
mounted on the board from the silk screened sidec. Refer
to Pigure 3 to verify component positioning.

( ) Mount IC1, 74193 BCD counter.
()
( ) Mount IC3, T74O4 hex invertar
()
)

Mount IC2, 7485 comparator

Mount ICl, 7400 quad nand gate

Mount Cl, 0.1 mfd disc capacitor

The following :uts and connections
should now be made on the main board. ’

( ) Cut the trace between pin 9, IC28 and pin 13, IC35.
)
( ) Cut the trace between pin 12, IC35 and pin 11, IC33.
( ) Cut the trace between pin 13, IC35 and pin 13, IC33.

Cut the trace between pin 10, IC28 e.d pin 12 ,IC35.

This i3 the new A9 address line.

-~
-

Paqe 4

IC35 to B
IC34 to C
pin 12, 1635 to D
Comnect pin 13, IC35 to B

Connect pin 1,
Comnect pin 11,
Connect

A4

Cornect pin 15, IC35 to H
pin 11, IC33 to J
pin 6, ICK2 to K
pin 3, ICH1 to L
pin 11, IC14 to P

NOTE: Connection point A is for the cursor count preload a
will not be made at this time. .

Connect

)

)

)

)

) Connect the plated through hole adjacent to ICL2 to @
)

)

) Comnect

)

Connect

(
(
(
(
(
(
(
(
(
(

~

Commect

( ) Mount the auxiliary board on the main board using heavy
gauge wire, M is connected to the +5 volt bus and N to
the GND bus.
positioned such that the board can be mounted direotly '

above the bus traces running across the center of the board.

( ) Replace the 38 pf capacitor CL on the main board with an
18 pf capacitor.
MEMORY !!01’,}"10‘»?10!? Modification of the original memory
is not raquiret‘ if you do not need two pages of I/0.

If you would like to have two pag. capabilities two methods

are available. You can use the 2 . memory board shown in
PFigure li or you can piggyback the additional memory onto
.the original TVT-II memory board. If you are using the
& K memory board_the instructions are given below.

2K MEMORY INSTRUCTIONS The 2K memry board not only provides
two page storage for the 6l character/line TVT-II but also
provides storage of the seventh ASCII data bit. Storage
of this bit is essential for complete communicaticns to
the computer when using the Screen Ream option.
original TVT-II memory board does not provide

Install capacitors C1-Cll, 0,10 mfd. Note: These are
decoupling capacitors and are not necessarily needed,
however at least one should be present on each column
(c8-Cc14).

Inatall connectors J7 and J8.

o~
-~

Comnect pin 8, IC27 to J7 terminal 10 on the main board.

-~

Omit this step if sockets are used. Solder ICs Z1-Z6 and
28-713, 2102 memories to the board using care to avoid
solder bridges. Hefer to Figure l. for proper positioninz.
Note: These are i.0S devices and care should be taken to
avoid static discharge to the pins. Use anly a fully
grounded soldering iron.

Solder in ICs Z7 and Zll if the board is to be used with
the Screen Read option. .

-~ -~
-~

~
-~

If sockets are used solder in place and carefully load
ICs Z1-Z5 and Z8-713, 2102 memories. as stated above.
Ioad ICs Z7 and Zll if the board is to be used with the
Screen Read option.

( ) Connect a short length of wire te pin 9, IC27 on the mein
board. The other end or this lead is to be connected to
the TE terminal on the memory board., This conneotion

should be made with some type of slip on comneotor to
facilitate easy removal of the memor; board.

Note that the M & N connecting points are ()

The
this capability.

10 10 vO
10 10

10
10

9



A

WOTE: Connections D70A, D7IA, D70B and D7IB are for the ( ) Carefully position each of these ohips on top of the

existing six on the original II memory board. The ( ) Connect this wire to pin 9, IC27 on the main board

seventh ASCII data bit and will not be used when existing memory chips on the board. Solder each of
the Screen Read option is not being used. the 15 unbent pins to the pins of the existing memories.
. °  The memory board is now complete You should now have six 2102s piggybacked on top of the
and is ready for testing on the main board. existing 2102s. Note: Use grounded scldering iron.
PIOGYBACKING INSTRUCTIONS
) board but would 1ike :: }’:::o.z:on;:g:: ° g‘:‘m‘z:x’l ( ) Carefully connect the TE pins of the new chips together g B
be done by piggybacking six additional 2102s onto the with a length of wire. This is tho page two CE line. : z 2
5 & ES
s oy g

. procedure follows.

*€i=1) eunp

*SNOISSIS WIINHIIL

-_—

L}

——

——

( You now have two pages of data gsE ¢% —

() Cut the trace btween the TR trace and ground on the which are automatically rolled over by the page flip- 322 2§ —

memory board. This short section is located directly =Y 2 b T lin T ol 1x 2102 shRE <%

above IC6 on the board. The UE trace goes to pin 13 op IC27 which enables the o ol elther s Se H iz 5o —

of all the memories. RARLY TVT-II MAMORY MDIPICATION 13F 83 £x —

. You may have an early design g FEEI $s —

( ) Connect the TE trace to pin 8, 1027 on the main board. . TVT-II which uses the CE line on .ie memories. If F S3F o X —
you have one of these wnits terminal 10, J7 will have g g 387 a8 Se

( ) Carefully bend pin 13 of six new memories out so that a trace leading to it. If you have one of these units E H 3% 33 33 -—

it is parsllel to the chip. the memory modification will require the following g 4 =°5 S P
additional procedures. - H =3 wS

FIGURE 4 g ¢ iy 88 —

2K MEMORY BOARD () Cut the traces between pins lands 1 and 2, L and s z g g 5% :

and between these pins and the ground bus of ICl4 on
the auxiliary board.

( ) Comnect pin 8, IC3 to pins 1 and 4, ICh.

( ) Cut the trace between pin 8, IC17 and terminal 10, J7
Just before it reaches J7.

) Comect pin 8, IC17 to pin 9, IC3 on the auxiliary
board.

-~

#ANIWI0T3A3(

¥3LNGWOINLY ONJ 07,
Wo1s0m *Bunoy
40ddNg ENT) ¥3;

-

) Comnect pin 8, IC27 to pin 2, ICL on the auxiliary
board.

—

DOV/PV
TVT-Il 2K MEMORY
rev.o

PTON LSIJUILOINCD OY3 PueIIw 03 UNJ USSq PARY 3T 3,UPTRON

) Connect pin 9, IC27 to pin 5, ICL4 on the auxiliary
board.

OL MOH N¥V3i1
suogavauesesd ey3 UO Unopuna 8 sm Juyayd Lpoqewos 3Inoqe moff

( ) Pins 3 and 6 of IClL should now be used in place of
pins B and 9 of IC27 for_driving the two T lines.
IC3 inverts the normal UE pulse which is then nanded
with the outout of IC27B, the page flip-flop. The
nanded signal is then used to address either page of
memory through the CA lines.

After checkirg all connections and
foil cuts the power can be turned on with the memory
board out. The screen will be filled with either ? or
@ symbols. 38 should be adjusted to provide a steady
display. R6 and Rj can then be used to center the display
on the screen. If the characters appear smeared, your TV
has & limited bandpass and cannot be used with a 6l
character display without modifications., Nost TV's
should be able to handlg the increased display density
with no problems.

)
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You are now ready to shut the power
off and install the memory board. Turn the power back
on and enjoy the 6l character/line display. Don't forget
to revise your TVT-II schematic with the modifications
that you have made. PARTS LIST

2K MEMORY BOARD 6l CHARACTER BOARD
! n-26, Z8-713 2102 memories 1 74193 55 7Erf T I fEEfEEERTEE Y 8 LS 1
76 c1-c1% 0.10 mfd capacitors %gz '7111:815; R EEEREREEEE § iz 78 g % g §S§ -
e ok oo . §f opygif: .8 1ifieipil’ &L
80709 Qprional 2102 memories : 2 3 g s DR 53 : i i ;§ =8
‘g;i,: z1, 2k b Cl 0,10 mrd aisc 2 § s H 3 F H 72
07100 OO O wire 26 Ga. G4 on main board 18 pf 4% s £e srn s o xs us o
n m 2 15 pin Kolex board connectors Wire 26 Ga. iz t j iz U ORUNERNAT PO =
! The auxiliary board and 2K memory N ¥ : id 53§ fLE%efa &g g % Sg §; f; §§-= s
' boards shown are available from DIGITAL DiSIGN, BOX 424 ik H HEE LI SR T B B LI 1 L B
VICTORIA, TEXAS 77901. Both boards are Lilspec with 52 A I R T B A T G ERES
o tin/lead fused plating and silR screcned component 8% 3 ¥ LA 5 g*?i FER LU i :5 3 § 13 @
placement. The auxiliary board is s'ngle-sided whereas £ £ i & s 8 § sie 8 1% ¢ ig § %% 5§£ xi§
- the 2K board is double-sided with plated through holes. H z N ¢ e : E-‘g iz B0 g *Eg- 4] §E§
1 The suxiliary board is $5.00 S 3 f fagf e 3, B it )i L
® l The 2K board is $12.00. If ordered together they are $16.00 S 5og ERFEYR I £ H § i& g, 3
ifg LA

Shipping is included in board prices.
L Shipment within 3 weeks is guaranteed. P
Texas orders add 5% sales tax. aqe )



Glendon C. Smith, 5822 Daffodil Cr., Dayton, OH 45449 May 20, 1976 Other arrangements of the 2K memory used in the generation of the 8080 Bus

graphics portion might be useful. For example, a 128 x 96 display of -
Gentlemen: 1nd:vid\tu addressable Keinu (each point, however, is 4 times the area \ Bit

Enclosed is a short description of a TV display circuit I use in of a picture element of the current display and the blinking and reversing 10
Altatr #800. Al 4 bl
s '1. . though I have not yet used the graphics display capabil- possibilities appear to be out). One might build only the character per- = our

y, it should be useful, as is, for games requiring a playing board. tion or only the iraphic portion { and generate the needed characters). PORT
With synchronisation as discussed, fast games should be clearer. The displey described here may stimulate club members to design a special N A
lOthon may wish to make changes in the logic which sometimes was the display as a group project and to produce p.c. boards to ease the labor \~ % I LATCH
;::: t‘:! space limitations. If fast data selectors are used as speci- [OT 811 concerned. “ = | Hemory = V
» the memory can probably run without wait states. sontd e e PO 12 " rer Tocee BB nterfate | SIY kT |
, e . In L= 1
Sincerely, Glendon C. Smith information is available. R I al Bt o
g Output Port - Control Byte Functions ~ ,—-QL ) S
T. V. Display With Graphics Port (200 octal in system] - N 2
By Glendon C. Smitl Bit 0 High to display page 2 characters E A = !'452 S A
« Bit 1 High to blink preselected characters s (

The IV Display described in this report is intended for direct plug- Bit 2 High to blink greulocud graphics & I Vv ‘/‘d‘o
in to the bus of an ALTAIR 8800 or other similar microcomputer. e Bit 3 High to Invert (reverse) preselected characters or graphics - - Ne Mi rer
cireuits could be adapted to CPU's other than the 8080. Bit 4 High to invert (reverse) entire dieplay =\Mh 2 > = V ¥

This display differs from the TV Typewriter circuit in three major Bit § High to display surround (border) [T Taew l &Q BLavk Aud
areas. 1) The screen refresh memory is connected to the bus when it is  Bit 6 Low to connect bank 3 (character storage to bus Aro-nt *\f Video(c
being loaded or altered, 2) The display can produce 128 characters Bit 7 Low to connect banks 1 and 2 to bus [1 [Zorved T 171 DATA N % et Coutrol
stored in a Motorola ROM s!z lines of up to 32 characters each) and/or "The 8212 output port is cleared by the fron panel switch so that the < o = SELECTORS XX
up to 128 graphic shapes (8 x 8 picture elements) stored in RAM (24 lines 3 banks of memory can be dumped (or loaded) without special instructions 1 7[ = Dsl-4 b C it
of 32 shapes). 3) a stal controlled commercial sync generator IC is  in existing programs. wreusts
used to provide vertical interlace and a jitter-free display. O Suppliers Ait" V v
featurss include the ability to have the Bth bit in the by MB-2, I0-1 boards and Kito Fooar "Solid State Music, 21024 Walsh Ave. ,__E‘.r A A
;rc“y a char T or a raphie shape cause that character or -mr to Santa Clara, CA §5050 = AS 1 !

iak or to re itself, the ability to rev. the entire display by 6.13635 Mis, 26C Series Crystal @ $5.50 postpaid 8
software, to dis a border or not, and the capability of having soft- International Crystal Mfg., 10 North Lee, Oklahoma City, OK 73102
ware scrolls, an erasing cursdr, and other custom features.

As presently implemented, switching from refresh operation to the The MCM6571C character gen. came from the Digital Group but I understand
bus is not synchronized with the blanking for borders so that insertion that a new version only requires +5 volts. ihc 5320 (National) Sync
of a charscter cawses the 10ss of about two sweep lines (a white or dark Generator ($4.00) came from Solid State Music as did most of the {?c_..
band about | mm wide provides notice that a letter was written). This is . :$EilCHENE R i SO - ’ | - $8(6)
not anneying to those who have seen the display. For fast games, it %" ° ~~ 4 "
t:ht be advisable to switch the memories back to the bus during ' - :D 0 [kl ] F it Video
‘and delay the CPU if these memories are addressed during FIELD. This y d m U‘ D " STOLE| +
would slow the dt-{hy slightly. Without synchronization, a softwaré : m I = 3 ('.’ . u
line feed or scroll up (moving 384 characters) takes about 10 milliseconds _' | ™ n n . * -+ 0
or about one-half of a vertical sweep of the TV screen. . V

The comstruction of the prototype of this display was eased by using m l . U Q- ” .< c E - 7 — 3
two commercially available boards (and associated components) which were 8 0)
commected together by hinged bars the length of the connector spacing on | mm P NO —CCOQO o [ > =
wy ALTAIR mother board. memory board (MB-2 from Solid State Music) - - R ) - - .
has its copper traces connecting al] 8 of the 2102"s comprising a bank l . Q- (”

(1K x 8 bits) before connecting the next bank. Before mounting the - | o (‘Q * < + - |
, it 1s Yy to cut many copper traces between banks. The

::':a: “.:t.;h:hhn"cgnx:oitot will become bank O (lowest address). It O ' - I 7 - = ) - Jw +o+ 4+ G G+ + + 66 §

E . play. " H .

The next higher bank (bank 1) stores the 128 graphic shapes (8 x 8 | A b = = 0TV QDT '_{T:x__ﬁfi__t W ,
bits each). Bank 2 stores the codes for the graphic shapes (24 x 32 bytes * _a (_‘ (_ ot Q & —— PRESET N [} 3]
and has some space.which my be used for dubroutines. If the graphic cap- - m 793/93 ~ M ™
bilities are not being used all three lower banks may be used as part of & * - r -ﬂ 14} 0 oaroars Sz € <95 O /95 NS
main . The highest, bank 3, stores up to 102, characters which may i . —— N P
be arranged as 32 lines (only 12 displayed) of 32 eharacters, or as two & W - — n O 33 - 32l 7] W] t
r;u with enough space left over for routines which write on either page ‘§ %, 3 c ’} Dpne s 2]l o] ol
hy::. 1 M:h::rgging.tcnlnnor,l::c;). Th;lht:or syst;- is the one I * - 3 g q *’ - r- o] b E 6 H'1 JKkLm =

used s bu can gine applications such as text editin —
which might use several K of memory for character storage with more e * '* z : _Ln 'W m - H. Burde.
elaborate scrolling schemes. . S e = o () m ° 0O &+ 2Z

The other board used is a Universal 1/0 Board (IO-1) from Solid State
Music. It just barely has space for all the circuits for the TV Display * - -U -U '\1 E 7 ‘-’ x m K
gl-a one INPUT Port for a keyboard (Clare-Pendar). Eight pieces of S or - + ¢+ t G + + + 4+ o+ Ic2

0 conductor ribbon cable handle the interconnections betwsen boards and - m O -Q m "N 0 ’D = 3 [t )
help in keeping the bits in order. m . m m In | m _,‘ 9 9 Z + -rT ;T aq ,T " of f.8 1? " 4._Y_‘ ui 1l ]

One of the changes to the memory board which is not shown in the x m & w m m k3 L ¥
diagrams concerns chip enable and l% inputs’ to the 2102's. Pin 3 of - m VJ & o + N H ss93 N 3/93
each bank or 2102's was disconnected from pin 11 of 7400 A and now :D b4 m - o+ ey 0 n | 73 e 5 vliz
received its input from one of the address selectors as shown. Pin 12 . : N _‘ =~ ~
on the 74LL2A was ungrounded and connected to pin 11 of 7400 A. The out- 3 ? ™ C c | x 'ad (] ~+ % BB )l BRI 3l el K
puts of the 74L42A then became l/ﬁotoedmg the address selectors and the 2 m C Cc s m 3 m [7s) § L ) 1 B il v w
pin 13's of the 2102's formerly connected here are all connected to +5 N NP PQ RsTU :
velts so the chip outputs are enabled. N ?2@®FE E g T Q- X 5 3

Several other points will come up in preparing the Solid State Music 3 V. Dri ; S
boards for this use. The designer of the I/0 universal board ran +5 and U'l ? m x x + '° w Z . Drue D

lines to many positions, expecting you to use 16 or 14 pin IC's there. w ? m _( (c (")

owever, he did not leave a space between the ends of the IC positions as o * Q ! L4
their length recuires, so many of these traces must be' cut before sockets ? N N \-J 1’ ' ’—- f
are installed. Because the output port (200 octal in my system) does [ \ ? - rr-l + I +1
not need an output connector, traces to this 14 {i.n pad are cut and an IC . d t‘? 1
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W.A, Harnell,
165 Merkt uare,
Scanborough, Ontario,
Canada MIG 271
Apnil 11, 1976

1 have just finished neading Vol 2 No.4 and feel that T
must express my disappointment and difference of view relative
20 the announced phase-out of the N.L. T feel that you and your
associates have done a great deal to assist the advancement of
the hobby computer movement to date. This is not the appropriate
Lime 2o bail out.

1 also undenstand that publishing the Letter must take
a great amount of your time as well as the time of yourn students,
whose presence i3 ever noted (the hand-wnitten addresses on the
Letters) and do appreciate it.

15 there no way to prolong the Life of Micro-§ by
Ancneasing subscrniption costs ete.? 1 somehow don't feel that
BYTE, PCC, TCH on any of the other currently avaifable publications
can neplace the services which you have provided. T do hope
that you will neconsider and am sure that hundreds of othen
computer hobbyists will wiite expressing thein concwwence. Should
you go through with your decision to phase-out, 1 would Like %o
extend my thanks and gratitude for the services which you have
nendered as well as my best wishes fon your future activities
4in whatever f§ield they may be.

T would £Like to say also, that T am in §ull agreement
with you and Dn. Michael Hayes regarding MITS Basic. From some
0f the conrespondence that T have seen, 1 believe that BilL Gates'
greatest problLem stems from the fact that he had an ineffective
marketing plan fon the software on i grossly naive on both.

NOTE: 1 am attempting to Locate a copy of 4information or schematics
on both forn a Mowhawk Data Sciences Paper Tape Reader, Model
3005 which T have necently procured. T would be happy 2o pay
§on any copying on other associated expenses. Thanks.

.Wha.tapi/tytha,thzmaEdRachoudmtundmmMUut

if the price for Basic was night, they probably would have
s04d the package to better ¢that 50% of Altair purchasers,

" panticutanty if the package had been inctuded with the

initial purchase. They may have got Less per package but they

| dunely would have reapéd greater progits. 1 do not have a copy

0f their Basic and 1 do not intend to eithen purchase on use it.
1 have, however, placed ondens with Processon Tech. fon thein

- ALS-§, SIM-1, EPT-2 and the recently announced FOCAL. 1'd

much nather pay $440.00 gon the ginmuare and feel that T had
neceived something for my monef;’\;than a "screwing" which is the
feeling T get every time 1 consider Basic.

One other very intenesting point is the annodncement
by IMSAT of the inclusion of 4K Basic in thein initiak basdic
kit. 1 believe that Ed Roberts said as Late as the Last newstatter
the noone would ever give software awny. 1 believe that this 4is
twe but IMSAT makes the purchase land s0 does Proc. Tech.)
very palatable. 1 may be taking a screwing anyway but the way
that these people do it makes you feel that you have been

© Roved and kissed in the process.

I have a Lot of nespect fon some of the things that
MITS have done in the past year but the'Basic’controversy
and BiLL Gates' name calling do not go down well. These people
have succeeded in alienating a very great number of their past,
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could have been future, cuu;ne/m, a most unfortunate situation
for them as well as the computen hobbyist. PLease do publish
Lettens ne: the software flap. ALL of us should know just what is

godng on.

Mr. R.B. Legge of Sao Paulo, Brazil will §4nd available §rom

T8M do Brasil, In Sao Paulo,the §ollowing manuals nelated to his

Selectric 1/0 problemsas eellas ofthe ?ael-'(“‘fV""".“T'“;"‘

Form no. S225-3179

SeLectnic 1/0 keybd Printer Manual of Theory of operation
Form n. S225-6595

1052/1053 Theory-Maintenance

72 1/0 Reference § Adjustment Pocket Book

Reggds,

Harnnell

Yaqe 8

Art Hicks, Box 642, La Jolla, CA
92038 1In V2,#3 you asked about opin-
ions of OSI superboards. I just got
their CPU, LK RAM, proto, & backplanp
boards.' Wrey specified 60 days but
it only took 5 weeks for the CPU &
Ram. 'm still waiting for the other
two boards but it's still 2 weeks
until promised delivery. Boards are
good:but not perfect quality. The -
documentation is not for a beginner
but if you're into designing your own
system as I am, its quite adeguate.
My system will consist of a 6800 CPU,
8K static RAM, OSI video terminal and
various features such as hardware
mult/div and breakpoint. When
completed, If1l let you know if
OSI stuff is as good as they
claim,
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Steve Newberry, 24225 Summerhill,

says he is a novice in hardware but
ming experience and hopes to get a

tem and has a SWTP kit for the TVT-2.

Los Altos, CA 94022

Len Cupryk, 94 Maisonneuve St., Chatea
Cansda is presently building an ALTAIR &8

8 SOme Program-
based sys-
uos, P. Que,
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out of that discussion came the new "Kansas City" standard, and the hardware featured in -

Each time I get a new issue of
| the same feeling as when going to the Tivoli-Gardens in Copen-
~hagen: Americans everywhere ! For a while, I was disappointed

that maybe no "foreigners" had this great hobby of Micro-8

- un{}l now, I realize that I could contribute by writing

myself.

the Micro-8 Newsletter, I get

Having gone through the big problems of getting the neccessary
parts (we don’t have as many possibilities to buy as you have)
I have succeeded in getting my Mark-8 running perfectly with

5 K memory.

Purther I have built a TVI-1 and bought a teletype with reader
and puncher. For the time being I work on connecting them and
making the lay-out for 4 K 1702. When this is done T plan to
make new I/0 boards and eassette interface.

With regard to software, my intensions sre to have monitor-8
placed in the 1702, after which I shall go further into Basic.

Thisg depengs, however, on my finding of a non resident type
to reach hlghe? speeds. When this is done I plan to start
working on a circuit analyzer program.

L]

.I sure am sorry to hear that you intend to lay down the news-
letter by the end pf this year, as I feel it has given birth
to mamy a great idea - and why give up such an initiative ?

I just hope you will change your mind aboutitas the World needs
to get some fun on & non-profit basis.

Mogens Pelle
Birkhejterrasserne 416C
2520 TFarum - DENMARK

With best regards, May 31, 1976

Byte magazine in March. Unfortunately, there hasn't been very much said about the data
format to be used with the new standard. I don't think many people realize that the data
format is just as important as the hardware, if we are really going to be able to freely
interchange taped programs sometime in the future.
If your tape Dump routine uses a leader of fs, and doesn't specify the area in memory the
program occupies, and my cassette loader is looking for a leader of all ones, and expects
to find the load limits specified on the tape, you and I are going to have a hard time ex-
changing programs without changing our load and dump routines to fit each other. This
could get sticky, especially simce my routines are in PROM, and I don't really want to
reprogram them, -even if you have the greatest software in the world on your tapes.

I'm sure all the Mark-8 owners remember the many discussions on standardization of
1/0 port assignments, etc.; let's avoid doing that now by deciding on a definite data for-
mat before everyone gets his "Kansas City" interface on-line.
1'd Tike to suggest the following as a place to start:

1. A leader of between 60-100 bytes of all Ps. This would last 3-5 seconds at 300 baud
per second. That gives plenty of time for the AGC to lock up, and also enough time for
me to start the cassette read routine in my monitor program.

2. A "377" byte would show the end of the leader and trigger the software to look for the
first data bits. I chose "377" because it is a relatively unused code for addressing pur-
poses.

3. The next four bytes on the tape would be the low and high start address and the low and
high stop address, specifying where in memory the taped data is to be loaded.

4. Data bytes follow.

5. After the last data byte there would again be one "377" byte. This provides an imme-
diate check on the program length. If the last address has been loaded and the next byte
is other than a "377", an error has occured.

6. After the "377" would be the checksum byte. The cassette write routine calculates the
checksum by adding each data byte in the accumulator, ignoring any overflow, and writing
the checksum byte on the tape. The read routine calculates the checksum in the same way,

‘sgxupt the problem,

“Thnnk’: for the prompt respon‘se to my .request for back issues of the NL.
I have been totally absorbed with them since their arrival. Wrote to the
Digital Group, received a flyer-which went into some detail on what they had
coming up but didn't see anything about cassette interface or 8K memory
board I thought they carried.

On another matter, my 8008 still isn't up and running properly yet. I have|
tracked it down to a T1I coming out of the processor chip but don't know why.
Have been doing some reading about the 6502 and that looks like it would be
much simpler to get on-line. But I'll keep plugging along on it and hope to

Wishing w

e /)

Jim DePoy

674 Royal Palm Drive
‘¥irginia Beach, VA 23452
(804) 486-7342

and compares the two. This method is not as error free as the cyclic redundancy check used
by the TCH routines, but it uses much less software. The low speed of the interface and
its inherent reliability should eliminate most load errors.

7. After the checksum would come a trailer of 25-50 bytes of all "§", which only separate
one program from the next. Length of the trailer is really unimportant.

This format doesn't use blocks of data, again because of the low speed of the inter-
face. Using a block format means increasing the amount of time it takes to load a program
into memory.

I believe the software for this format could be relatively short, especially if the
interface uses a UART and perhaps interrupts instead of timing loops for reading the tape.

I'm sure there will be other suggestions for data format. A1l I want to do is start

402 Juniper

;.
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H] fecen re en a 10t of discussion al ng standards, a

Our equipment at present consists of:

1 Altair 8800 with modified (15 Amp, preregulated)

power supply.

1 IMSAI 8080.

1 Teletype.

1 B § W video display system - Processor Tech. VDM §
keyboard.

1 Cromemco "Dazzler" and "Bytesaver".

On order we have a Tarbell cassette interface and 16K of
static memory to augument the 12K we presently have.

Evaluations:
a) Altair 8800 - took a long time to get running

properly - had to replace 8212's - power supply

was inadequate when more than 4 boards were used.

- CPU - card had a gold bridge between PREADY lime
and WAIT line.

b) Godbout 4K memory board - constant headache - after
replacing almost all its chips, is still not reSable.
Processor Tech. memory boards - good quality, no
problems. 1]

c)

d) Processor Tech VDM display - worked almost
immediately and it was no problem to modify a

B § W TV to use with it.

Cromemco Dazzler - was difficult and time consuming
to debug.

e)

We are also thinking very seriously of implementing a fleppy
disc system to go with our IMSAI 8080. To do this we will
either buy the IMSAI flappy disc system-or, much more cheaply,
build the fleppy disc system described by Hal Chamberlin in
The Computer Hobbyist.

One request - I would like to acquire an advanced text editing
system - that is, one that would be suitable for producing

a newsletter, producing address labels, form letters, etc.

If you, or your reader, know where such software might be
obtained (we are willing to pay!) I would appreciate hearing
from you. In the near future we intend to start a hsbbyist

Yours truly, computer clup in our area.

April 26, 1976
P . #203 - 1625 W. 13th
v ouver, B. C.

(604) 738-9341 canodu've)

the discussion now, so we can all start exchanging taped programs sooner. %

Samuel H. Daniel P 9
Thanks,
Vandenberg AFB, Ca 93437 Oqg :

Karl H. Brackhaus __
)
(Dtembi K,
X €< Canada V6J 2G9



Editor

Micro 8 computer Newsletter
Cabrillo Computer Center
4350 Constellation Rd.
Lompoc California. 93436

Mav 20, 1976 tor an introductory offer the DATA HANDLER is

April 26, 1976
Thank you for your letter and for your selling for an unbelievable price of $79.95.

interest in Western Data Systems. This is the BARE BONES kit it includes, the Data

Dear Sir: Inclosed is the article which you requested. Handler P.C.B., 26 Keyboard switches, P.C.B. stand,
Western Data Systems has a new microcomputer. The 370/02A. ,J
It uses the Mos Technology 6502mp and is the most versatile of
the low price/performance microcomputers that are available.

The high operating speed (twice the cycle speed of the 6800, and
five times that of the 8080) makes the 370/02A the ideal choice
of the computer hobbyest and industrial user alike.

Also I am enclosing a picture of the 370/02A to and complete documentation.

give yo1 a better look at how dynamic this new The complete kit is also available from Western

*mey3 3Inoqe 30332q 1993 Sn

*wi03 pejuiid-ead v $} 3} JT UPA® pIwd 3sod 20 I93IT ¥ yITA

00T$ I9A0 8I8p10 3o 3djeoex eBpeTAOWOW 03 $IBINJOWINUW IOY3IO TI® PUP WoY3

product is. We have decided to use the name Data Systems for the low price of $169.95.

DATA HANDLER for the computer instead of the The complete kit contains all I.C.‘S, 500ns memory,

The single 13.75"X11.5" P.C.B. contains memory, I/O ports,
a L.E.D. data and address display, and more, much more. It con-
sists of all circuitry needed to be a stand alone microcomputer
or a stand alone microcontroller for even such high devices as
disc peripherals.

technical name 379/02A. resistors, capacitors, L.E.D.'s, 1 mhz 6502mp, ever

I will send you complete information on delivery thing needed to build a complete microcomputer.|

Designed with identical drive capabilities around the Altair and purchasing as soon as we get it bach from the

8800-100 pin tri-state bus, the 370/02A is plug in compatabhle with
the long list of Altair peripherals. And thats not all.

The 370/02A Bare Bones kit is at the lowest price ever. For an
introductory offer we are selling the kit for $79.95, which
includes 370/02A P.C.B., 26 switches, wooden stand, and complete

printer. If you have any questions please teel For complete information on ordering,

wite to Western Data Systems

free to call me at anytime.
3650 Charles St./Suite
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documentation. Or the complete kit for just $169.95, which includes Sincerely Santa Clara, Calif
370/02A P.C.B., 26 keyswitches, wooden stand, complete set of I.C.s,
500ns memory, resistors, capacitors, L.E.D., 1 mhz 6502mp, and N ‘. .
complete documentaion. ')<\ Introductory offer expires Aunuft 31.1976.)
e . al
. . . . . Bruce Ehresman, 16681 Bartlett Ln., #2, Runting-

We think that Micro readers would be interested in reading . R *9 ’ .
about this new dynamic microcomputer. We would be very interested Cindy A. Indihar to Beach, CA éZgh7 sent a postcard saying a
in writing an article for Micro 8 about the 370/02A. . (Marketing Manager) ;::;:13:12;22 :r-:r::: t!;;:;:\txie.h;}_gd:g

. ’

We would also appreciate some information such as price and THE DA;A HANDLER on the hobby enthusiast's market. No survey
availability on advertising our products in Micro 8. Your prompt WESTERN DATA SYSTEMS | yet and no indication as to the remarkable ne
attention to this letter would be greatfully appreciated. product.

Western Data Systems has just introduced a new ! s o
microcomputer called THE DATA HANDLER. - 4
It combines the Mos Technology 6502 microprocessor
Western Data Systems Sincerely yours with the latest state of the art technology producing .
3650 Charles St./Suite Z a high performance microcomputer at a price anyone
Santa Clara, CA 95050 can afford.” .
Cindy A. Indihar The high sgeeg gper:ting cagabllxtxestof thefbiia
es Marketing Manager Handler are enable y the use of an easy to use fu .
£ —v- - ¢ & ger) function hardware controlled front panel, a large g EE; 5%%%% ﬁ? g%&g g%g
Cindy A. Indihar, Marketing Manager ground plane area (to minimize noise at high operating ? 3 g ;si goaty En £EEY §5%
Western Data Systems speeds) on the P.C.B. and 2102 type RAMS. > = § °3% §8n.n 28 REEF 0%
3650 Charles St./Suite 2 . 3 May 1976 Slower accessing memories (EPROMS and ROMS) may > 2 z =P SoEe 0% L0 o~
Santa Clara, CA “ 95050 - be used, although this will reduce the cycle speed to ¥ = i1 E_no £E 8a &hgE Eg§-
< within the limits of other microcomputer kits. o . =5 n??«o g8 _g80% E<B
Dear Cindy Indihar: The single 12.75"X10.5" P.C.B. can directly add- v Z g8 Aucge HE Sapgw B
ress 65K of memory and contains 1K bytes of static o o meg.d L3 z.o@ are

Thank you for the product release information on your 370/02A ram of the board with complete address decoding. g% feapg 5] § 3%5 5%
PCB and computer kit. From your brief description, it appears that It also consists of all circuitry needed to be a “ 28 E-g Z ool fiu- ooes
your company has produced a product tailor made to the hobbyist's stand alone microcomputer or a stand alone microcontroller S g::niig g 2=5 Yok
current needs. Making the unit ALTAIR bus compatible is a partic- for even such high speed devices as disk peripherals. ° 7o ska3e "E sz L°Z
ularly shrewd design feature. THE DATA HANDLER is designed with identical drive ~ g9 g 5.® g% an" 28°

capabilities around the 8800 Altair, 100 pin tri-state 3. a: B,o°vg T4 a3 Hbhoe

I would be interested in purchasing a unit for school evalua- bus. It's plug in compatable with the long list of J gE " °F¥e® % 28 589
tion but would appreciate slig] $ly more detailed technical informatior Altair peripherals, ~nd even the 8800 C.P.U. board Py Tegg L ~TE 3.8
and delivery details before writing out a check. will plug right in. Expandability can be achieved in a g8 58 e T mer 29

manner identical to the 8800 Altair by using the mother xe e n.;g v Se. agr

I would be delighted to print an informative writeup on the board. . o a2 ce e 332 EE E F<
system. Paid advertising is not accepted for the Micro-8 Newsletter And thats not all, there is more. The Data Handler 2 P N :‘8 2z om@ dege B
but truly informative articles are nearly always printed without _has dual interrupt lines (one maskable), slow down ) -4 gEmde g 8 s
cost. I hope you will be willing to submit such a technically circuitry for slow memories, DMA (direct memory access) g 54 Si%y g2 552 e
informative article. circuitry, and DMA acknowledge control. It also contains f{, S e 5 zq 23 8T8 Lz

one 8 bit parallel input port, one 8 bit parallel output €8 - S gms B3

Thank you very much for your letter. Hope to hear from you port, seperate 10 address control and memory control gy gBzm °n EEE -
soon. lines, single voltage (+5ve’1.8A) and cycle times to 250ns. .- msan 8 dng Tow

It has front panel control with the use of keyboard T copo Ng L 5 5T
switches which provide the following hardware functions: §' og flg.w 4 82 i ?:E.
Sincerely, s 2 2T . gBe 4 =
Harold L. Singer A. Single cycle operation = <F S 5’3 »- ? g Sé.g 55?3
Nicro-8 Newsletter Editor B. Sinile instruction operation. gE54t £ ! . "5
) i C. Memory examine (1e_ft ircremental) [ = 3
IBM 1052-2 (I/O) $850; 1053-2 (R/0) $580; you pay shipping; D. Memory @epo5it (1eft ircremental) .
these are heavy-duty Selectrics; IBM Maintenance eligible; top E. Initialization. '
condition-used by my hospital in research project less than 100 F. Halt. .
hzs; full set of manuals; WM. J. SCHENKER, M.D., 2086 Essenay, G. Run.
walnut Creek, 94596; 415/939-6295. H. 'iex data and address entry. Pag‘g lo L
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FOR SALE:

1. ALTAIR 8800: newA kit, original cost $439, plus $8 shippage. Opecned
and inspected for damage, other wise untouched. Sell for
$400 with all documentation, Will ship.

2. MIL MOD - 8: debugged and running with MONITOR-8! Boards include: CPU,

TTY, BYFFER, 2k - PROM without the PRCM's, 2k RAM with 2k

650 ns. 2102's, IiPUT, OUTPUT, Ak ROM/PROM/RAM board, cen-
taining a 2k MONITOR-8 ROM, with room for 1k each of PROM

and RAM, BACKPLAY- - MOTHER board, completed, ah‘le.to progjram
1702/1702A's. Documentation includes: MIL applications manual
MF 8008, R.E. Mark - 8 manual, INTEL users manual MCS -8,

MOD - 8 and MOD - 80 documentation packages from R. Schwartz,
Chicago, giving details of easy conversion to 8030 cpu.

Sell for $300. Will ship. A7 [LC 4 secketes

3. CASSETTE INTERFACE, from Digital Group, werks well with MIL HCD - 8 svstem.
Cost $25. Will sell for $20. Includes document :ion ang
plug for board.

4. CREED TTY: from R. Cook, Chicago. With documentation. Cost $125. Sell

for $100. You ship.

5. TV - l:and KRD - 1: Radio Elect. TVT - 1 debugged and running with a
wodified UART board, such that it simulates a KSR - 33!
32 character, by 16 lines. Keyboard modified to give

UNIVERSITY Of PENNSYLVANIA

PHILADELPHIA 19174

DEPARTMENT OF MATHEMATICS El May 3, 1976

S. A. Cochran, Jr., Esq.
P.O. Box 607
Tyler, Texas 75701

Dear Mr. Cochrarn:

I saw your letter to the Micro-8 Newsletter concerning the Burroughs typewriter.
I am unable to satisfy your desire for a manual since I do not have one, but I am quite
willing to share the results of my experimentdion; I have been abie to get my urit to
work (although I believe that I have not fuily fathomed its mysteries).

Not having any information about your equipment, I shall assume that you have
both the typewriter and the box of control electronics . (I didn't get the card reader.)
After coupling the two units via the cable supplied, one has access only to the 25 pin
connector for input-output use.

I tracked the wires in this I/O cable; the results are shown on the attached sheet.

The numbers on the extreme right are the pin numbers of the 25-pin connector. Note
that #8 (connected to a white wire) goes nowhere!

#2 is serial data out
#3 is serial data in
45 is on-line control
The unmarked leads from the transistors disappear into the jungle of IC's.

Data Format: 8 bit Ascii with MSB selected to give even parity. Transmission is
serial at 150 Baud — start bit, 8 data bits, 1 stop bit. Furthermore, 1 is positive
voltage and 0 is negative. (This is contrary to the RS-232 convention.)

On-line operation, receive: This description assumes that one has just completed

a transmission from the typewriter. Transmission from the CPU starts with STX. This
causes the 'receive' light to go on. Characters can now be sent out to the typewriter;
with a system-parity byte being developed. One stafts with the system-parity byte
which originated from the typewriter, then each character sent from the CPU (not count-
ing the initial STX) is exclusive-ored with the developing system-parity byte. Trans-
mission ends with ETX, followed by the value of the system-parity. If all is well, the
typewriter will emit an ACK output to the CPU, and will start to type.

- Apart from STX, ETX, ETB, ACK, the functioning control characters are CR and HT.

Buffer: The control electronics has a buffer memory of approximately 140 bytes. The
message from the CPU tq the typewriter is stored in this buffer until the ETX and sys-
tem-parity arrive, at which time the printer will start. If the message is too long, the
procedure is the following: keeping a count of characters, the CPU sends STX, text,
ETX, parity not to exceed the buffer size. When ACK is received from the typewriter,
one can send the next insialiment, foliowing the same form STX, text, ETX, parity,
but this time setting the starting value of the system-parity to zero. This process
can be repeated as often as one wants.

Note that ETB may be used instead of ETX with some minor changes. Also, on
my machine sending control characters DC1 or DC2 from CPU to the typewriter has
some mysterious effect which I have not yet figured out.

There are some built-in protections against time-wasters! If no action occurs
for more than 30 seconds, the error light comes on and everything disconnects. Pres-
sing 'reset’ reactivates the machine.

Because of the voltages involved in the Burroughs, I connected my computer
(Altair 8800) to the typewriter via 2 opto-couplers.

Please let me know if this information has been of any value to you. If your
letter to Hal Singer should cause a manual to appear miraculously, I would very
much like to have a copy, and would certainly be willing to pay the cost of Xeroxing.

’ : X " Sincerely yours, )
Oscin Goliluaas
Oscar Goldman

proper strobe delay. Works well with MIL NOD - 8 e date “r _ Professor _
system for 1/0 device. With documentation. Sell for |On-line operation: The on-line switch should be on, and #5 should be positive; 1 Hotterdam April I0,I976
$120. Will ship. permanently connected #5 to #20. Dear Hal
Transmit: Transmission starts by depressing the switch marked 'Transmit'. This I am glad that you received my letter this time . The last time I
'Mi11 sell above # 2 - 3 - 4 - 5 for $500 "I produces the following sequence: the keyboard is unlockec, the lights marked wrote was when your group was menchend in a PE article. I reed in
| ‘Transmit’ and 'Send' are lit, and the control character STX is sent out from #2. s
: : . t once that time letter
Money order please. SASE for further information. At this point the machine functions as a typewriter in the usual sense while simul- the back isseus that you got a lot of :?SP my c
Richard F. Schultz taneously transmitting the Ascii codes for the keys. Transmission ends by depres- must have got lost In the pile . Bureceived all the back isseus in
fll I‘l De;:er. n 48910 sing the switch ETX. This does several things, but the re!evant ones are: the code zood ort-er and had qui-t & bit of reading to catth up ,reading
517 - 393 -Cslagan f;;:xs}: Exyt? 1?2;:::;mms:: za;:?o: is followed by transmission of the avalen pary. thru them all I was surpriced that th-ir are so many Mark-8 onwers
_ = -_{ - +L i1di t ther mag,RE;
Fz' 2 | gi? Loes S racirsriacre: PIFAIEIEETECIIET and people who are b\uldmgione.l.f you'reed t.hru he o ag,RE;
235 7372 8950 §_§§§g§-z§,§§_§5 o<‘§§§:.EE>E:;§5§§§E 55 as 3% PB,Byte you would hardly think they sti11 exist I am also currently
?."i"g gENE 85:% ;‘gggggsﬁiaﬂa 3;g§;§§§§§ggs %z:§§:§§&: 5-§ : +é 1308 y e building one becouse at the moment it is the only one I can afford
~ =4 2 B _Fgec-58af o g %3883 8 _T.———/\/V\,..,-Q ;
5:?’:; %:ig 3'-;.": égﬁ_gggg%gé;;_,%%gzg%?i*%égggég;gggég =5§ o 20 75% 5 1 have to p2y about 25% extra on all part and kits for extra postage
— L .t o = P : 2N - =38 ——— A —C A . .
-t WS- Rl g~°=:"§§ §§§§§ ‘E.?';g ;;%;% §§,5§Z§§§’§§§§:§.§ 3 130 - > and irport deu , &t the moment I am still in the prices of gathering
«.‘Z{,E &%gg ga 3’% §E§§§§§§‘o‘=373% ‘;%5%2%5%2535;?313 §§;§-§§E 3 ® ! the pairts. I reed that most people hiave changed to 2102 memories in-
: L. g8e8 anaa82% o Ege® 23E i igi
2IN |57 % T *%E.g.s,“‘sxgi g.gi 55-?§§;e;n§§;;g§fz §v_;§g§§:‘ [+'] 8 = o7 stcad of ITOI that wnere used i the original one,could any one in-
g g = S & 3 ' T —— ¥ ° !
-%3; a&:a =§;’:‘é: §§§_;: §€§'L§E=§ §§§§§%§§§§§%a§ig :;;%a?igf ‘2' 5 form re how to this®The equipmenrt that I have is a TVD-I with at
E...‘.S SPmx |83 a &géia‘%gg;g;% %i%‘é’ :Eif §§ gg%g;:{::%;g?;:_z_g;;i g -] 6.6 \s’;’;n T = firtt a SWIP kevboard but as more people found out that it is rather
‘8?.'2"” ?ng 'E‘:%EE";'Q”":gg"”“q" 23-°223,8°83882g28TTREBRIRE @ e slov and puts out a slash when you the tvt on repeat. I have now a
-3 . - = A . . - B s N
24-3| 85%|858ds v wgpEp, ERRESoEEE LBURELSTELAEEF g @ l &6 micro switch SSEWIZ2 kevboard (hali-effect) witch I converted to
agaw| U] 3;3 2 8 %;gé Ess 2 23 §_§§ E4E® fé‘_-‘ Cag ol ;i,!_ E% ; RN : +é ASCTI"code thi: work much better. My plzn are finishing the Mark-8
- - ~ 3 - 5 2 - < : s
"LE: 5”"(: ?E:Ei ;E Eéﬁiﬁ ?55522525592235255 :5 ;’;i?@ and converting the TV? to 6/ characters p-r line and using it to put
F;°3 ;-gnt >wg- ! < g%‘éé;’ ?Egéﬁ ;3§ %jg %?E ?;g 5 ,322 §§ if a L% RTTY on scrsen . I would alro like to contact with fellowicompnter
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N o . e ADDRESS REQUIREMENTS

1024 memory locations are required and must start at a 1K boundary. Unless otherwise speci-
fied, the starting address |s 8000 (hex); however, when ordering you may specify any start-
address desired (the COPE software wili be assembled to reflect this requirement).

Four |/0 device addresses are required and must start at a device number divisible by 4. Un-
less speclifled otherwise the |/0 addresses are devices 4, 5, 6,.and 7. Again, these can be
. changed when you order...just let us know.

After you've built the Cassette Interface, all you need to do is load the starting data ad-
dress, the word céunt, and title iInformation Into the format area of the RAM, then execute a
CALL READ TAPE or CALL WRITE TAPE. Data blocks of up to 65K may be read or written directly
using these routines and calling conventions.

SUMMARY

With the on board EROM/RAM and multiple SERIAL/PARALLEL |ines avallable, this is the only
board you'!l need to add to your Altalr BB0O/IMSAI for process-control applications. The a-
bility to talk to three cassettes aliows for sort-and-merge type operations not possible with
only one or two cassettes. The board Is expandable, so you can aod capabilities--- as your

Page \2

c needs require.
- " _i. FINAL COMMENT FROM GEORGE MORROW: "What can 1 say? This is a marvelous board. Every moan-
. ﬂ i) i) 4ing 1 wake up Et. a new way of using it."
e % FOR CURRENT PRICING AND AVAILABLE OPTIONS, SEE OUR FLYER.
[73 53
ot
® :
o
¥ o«
® ..° » Lo N il =
K - — v VTR ) iy e -
o 385 bmmr T nri i | INTERFACE!
t ©
Y] o
¥ 3
XBH PHOTOGRAPH OF THE CASSETTE INTERFACE BOARD. THE EROM TN THE LOVER LEFT HAND CORNER It's about time nally the same microcom| i i
. puter kit that is used by
CONTAINS THE CASSETTE OPERATING EXECUTIVE SOFTWARE. ABOVE 1T ARE THE FOUR 4 x 2 . ome. . in Sili i
THE THREE GORDOS RELAYS CAN BE SEEN TOWARDS THE TOP MIDDLE OF THE BOARD. - s s Note: the Home-Brew Computer Club in Silicon Valley, Ca. is available to you.
THE KEY TO INEXPENSIVE, MASS STORAGE IS A CASSETTE MEMORY. You can record up to 90,000 bytes of information || /MOt it of AMI'S EVK 99
on a single C-60 cassette, and you don't have to worry about losing information when you turm off your sys- fully expanded (6800 based microcomputer proto kit.)
tem: it's right there in the cassette. However, not all cassette interfaces are alike. system. Expanded EVK 99 Features )
The Morrow's Micro-Stuff Cassette Interface is a different t f interface. It i " { . it
peripheral; it comes with RAN, ERON, and several options---such as a general purpose Lioport  ietoa caescibc | BASIC EVK99 PROTO KIT |/ CONSISTS OF: mBuitin mv:%&g?oe;aaa -mmx_w Om“_a mvxo._ﬁ:
channels, or RS-232/TTY interface. 'It is fully compatible with the Altair 8800 and IMSAI microcomputers and | (1) 10% x 12PCBoard (2) 6830 ROM 81024 Bytes - ines (parallel
«w%homnaﬂwﬂuoﬁmuﬁ machines whether they have a front panel or not. Pop it into the edge conncctor---then (1) 6800 CPU (4) 6810-1 RAM 2048 Bytes ROM @ RS232C Interface (TTY)
(1) 6350 ACIA {11 Oparating Manusl with B Thres svpes of DVMA opration (screbe]
THE "CASSETTE OPERATING EXECUTIVE" EROM (1 6820PIA 94#@ _.._“._Hﬂwan_uﬂ,”ouxuaza to B ROM subroutine library
Because the cassette interface does so much, ther: lot of feat d 0 KT - - W Single 5V supply except when
looking at the EROM we've nicknamed COPE, for n-amn“m“ m.ﬁw%w:w mmn_n.nnmho =Mn».nmnmm<u-nnonn.ronwm “-n_n:noww ALso ><)_.r>w..m .b,h_-.h.‘z w-..”i--a.:a._ fovel . using EPROM's or RS232 Interface
tines you need for cassette interfacing: interpretive langusge deri rom $ re @ Totally Buffered on MPU Lines
1 COPE contains routines which - Dartmouth _Basic, Writs for details ATTY O ing Sy
generate bi-phase (1200/2400 Hz; 300 baud) waveforms, as well as routines perating System
which detect bi-phase waveforms and convert these to binary on' *Additional IC’s are required to implement expanded system. ® Restart Address Selection @ Interval Timer
2 GOPE contains routines which cransfer and fornat data from the computer's memory to the Cassette In-
nboar: e i
terface onboard RAM. . nnnnmnsnmn»nu”v@: information, in blocks, on 1, 2, or 3 cassettes (it can also w.w;uww%avoﬂ.nv.c. L. MMH w:mw». ﬂmoi., L ” ‘.ww
3. COPE contains routines which read data from any of the three cassettes into the Interf RAM, - B 102 (500ns.) . . . $ 17
forns error checking on this data (that's a nice touchl), strips off Formatting and error-cheeking’ in- S6860 Moden . . . . $1595 9112256x4 RAM . . $ 290  SEND FOR OUR
. ommm_m”a””h»”: :“:. onnzmrnn M_mnm to :nnnmsnsomw -nM- in your microcomputer WE OFFER ONLY S6820PIA . . . . . $11.00 7489 64Bit RAM . . $ 1.95 NEWCATALOGUE
. s routines which simulate t t UART al ith a TTY
interface can talk to any RS-232/T1Y type device. = #long wich o reader concrol, w0 che PRIME FACTORY wow,%,_»u_wg. o " w.wm wwmw>vmhxo_s o wnw.mw mmﬂom.%u_o_ﬁwﬁw_mm
5 COPE contains a bootstrap routine which allows a monitor or operating system to be read from cassette WARRANTED 6 R y EPROM.. . . . Y IF YOU
#1 when the computer is first turned on. PRODUCTS. S29B0USRT . . . . $786 82121/0Port. . . . $375 DON'T SEE IT HERE
S1883UART . . . . $ 500 82248080Clock. . . $ 5.00 ASK
DOCUMENTATION S6834-1 EPROM . . . $2285 AY51013AUART . . $ 5.00
56800 Prog. Manual . . $15.00 4402A Static RAM (4K) $12.95
One of the most important aspects of kit is the do
feacures of the Cassstre Intrface. letls elaborate on the sids you saceive thes oomw cotls other echnical S6800 Hardware Man. . $16.00 GI CP1600bitCPU . . $74.95
tem up and running with a minimum of confusion...
A o 6 TV GAMES ON A CHIP
2 Parts layout and assembly instructions
3 2 separate listings: an assembly language listing of the software routines, along with a general ex- ONLY PLACE AVAILABLE - IN STOCK GI'S AY3 8500-1 MOS/LSI Game Chip
planation of how the routines work and how they are used @ Unit Qty. $38.95 ® (5) $35.95 @ Qty. (10) $33.95
4 An applications note which guides you to maximum use of the routines in the EROM, as well as a detailed it Qty. 330. aty. ) - )
m”umu“vm”w mmnw”.o.nww_..vguo hobbyist standard adopted by most major microcomputer manufacturers at the KITNO.1 PC Board-Gamechip KITNO.2 PC Board-Gamechip KITNO.3  Super Pong-The ulti-
. Instructions and recommended RF itches, Capacitors, Pots, Speaker, mate includes slimline chassis, RF
This documentation package is available for $4.95 ( with order). Modulator Circuit $49.96 mﬁ‘nn_ Su.zﬂo.x MR, w.:w.wa and Modulator built-in, Battery Operated,
THE HARDWARE STORY all parts necessary for video out Channel select, Partially mwsaz&.
. Aesthetically Profound ~ $99.95
The Cassette Interface uses the latest low power Schottky parts available, and puts them all . ¥60.95 shetieslly Frotoun
on an industrial-quality, plated through double-sided board (epoxy glass base). There Is on ®HOCKEY @TENNIS @HANDBALL @PRACTICE * ®RIFLE SHOOT 1* @RIFLE SHOOT 2°
board regulation for vwf +12V, and -12V. As far as power consumption Is concerned, with a Sption
fully loaded board (1/0 port, 3 cassette channels, RS~232/TTY Interface) you will need about
650 ma typically, with 900 ma being the absolute worst case. FUNCTION GENERATOR KIT TOUCH-TONE MULTITEL KIT
. Gl AY59100 push button dialer
Both cassette and RS-232/TTY Interfaces communicate with the outside world vie o 16 pin DIP X A ey 3760 includes 21L02 AY59200 Repertory dialer
socket-=-so you can use low-cost flat cable to connect the board to your Interface devices . wssernbly instrontions 450 s AY3 9400 Multi frequency generator
The 8 bit 1/0 port uses a 26 pin fiat ribbon connector, with the reliable signal/ground/sig- FACTORY DIRECT generator
nal/ground alternate fead system for high-speed communications. XR .awnom S ..uq_hw.za.s = $1.95 0a. AY59500 CMOS Clock generator
ve and includes external instructions, PCB
OTHER FEATURES components $50.00
- **internal data paths are completely Isoiated from buss data paths.
“ALL 170 devices are forally under sofiw trol el SEND FOR OUR NEW CATALOGUE . . . it contains all popular | TOUCHTONE CONVERTER
y under software control, and may be used for app!ications other b Putt "
than cassette Interfacing...for example, if you only need two of the three cassette channels part types at competitive pricing. We are not a surplus dealer and you For Dial Phone Completely tested
" Ygu have an extra relay available that wiil handie up to 1A, 10N, or 200V o use as desired. *| aperociate our servios when you get to know us. and assembled g4 95 gach .
;w nn_.m_ el 1/0 port uses a hi-current, hi input 2 transceiver, an 8 bi+ latch, and hand- TERMS: . . > " > >
4:...::@ signals...whick can be used Independentiy or In conjunction with relays and seri All shipments first clas in U.S. or orders under $25.00 add $1.00 for handling. Minimum order $10.00. California Residents add 6% tax.
interfaces on the board. J ADVANCED MICRO COMPUTER PRODUCTS O P.0.BOX 17329 O IRVINE, CA 92713
. ——————




