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k% LOOKING AT NEXT YEAR 2%

We have decided to go on for another
year of the jJjournal - with a few
changes.

The journal has been a money losing
proposition that we do mainly for the

fun of it - (and for the advertising
value). As a result, it has a low
priority on our time here. I like it,

but we have to keep the doors cpen in
order to be able to do a Journal. @As a
result, it is usually late - up to six
weeks late. The bad news is, therefore.
that we are going to raise the price to
the point where the blasted thing at
least breaks even. Volume #3 will cost
%14.00 in the States and Canada, and
$19.00 goversesas. That should allow us
to hire a little extra help to get the
Journal out on time.

We are going to continue the technical
articles as much as possible next yvear,
but we are also going to take a step
backwards. It occured to me as 1 looked
at the last couple of issues that we are
neglecting the beginner and novice. we
are thersfore going to re-establish the
Beginners Corner - starting next month
with an article on what Peeks and Pokes
are good for. We have also contracted
with the British Users Group to publish
a couple of articles from them on
machine code for beginners,

The format for the Journal will
otherwise stay about the same. It
doesn’'t look wvery impressive, but 1{t
contains more information on OS] than
any other publication on the market and
will continue teo do mo.



DSI AND THE SHUBART SA400
BY STANLEY WINDES

In recent months ads have appeared in
leading computer magazines offering the
Shugart SA400 5-1/4 inch minifloppy disk
drive at a reasonable price of
approximately %150 for a used unit.
This started me thinking about a mini
floppy for my Superboard-CilP. After some
preliminary checking, ! decided it could
be done, and that it wouldn’t be hard.
I therefore sent my order on its way,
and meanwhile I started digging in
earnest for information. My first step
was the Sams Photofact for the CIP. My
ground rule was to use standard 0OSI
software, meaning that my hardware was
dictated by the 0SI 45D cperating system
and must be functionally squivallent to
that provided by 0SI.

The +Following paragraphs describe the
way | made the Shugart BA400 work with
my Superboard. The following topics are
covered in the order given:

A. Power Supply

B. Data Separator

C. Interface Board

D. controller to Disk connections

E. HEXDOS

F. 051 &3D

A. POWER SUPPLY

The power requirements of
disk drive alone arei

+1Zvolts at 1.Bamps. max. O.%Famps.
typical

+Svolts
typical
The power supply I built to supply these
voltages is shown in Figure #1. The
power Transformer is a Radio Shack
12volt at 3Jamp unit with approximately
20 turns of #18 enameled wire added to
increase the voltage by Svolts. The
rest of the parts are standard. The
mechanical layout and mounting in
relation to the disk is shown in figure
2. The electrical connections to the
disk circuit board are shown in figure
“7.

the SA400

max. O.5amps.

at 0O.7amps.

B. DATA SEFPARATOR
The first thing that became apparent
upon examining the 0S] hardware was that

the Data Separator was not on the &10
Board and it was not part of the 8SA400
electronics either. After much

searching and head scratching I
concluded that since the 05] system
never misses inserting the clock pulse
before weach data pulse that is written
on the disk, the Data Separator would be
sasy and simple to design. Some of the
disk writing systems withhold some of
the clock pulses written on the disk.
This makes the data separator much more
difficult. The data separator I came up
with, and found to work very well, is
shown in figure #3. The RC time
constant is adjusted to give an output

pulse width on pin#1 of the 74LS121 of
Se.a 1=, The adjustment proceedure is:
with disk disconnected and the
controller connected to computer which
is turned on and operating in the non
disk mode, place a jumper wire €rom
"write data" output line (8) to "receive
data input" (12). This series of clock
Pulses will trigger the 74LS121 so that
the RC time constant can be adjusted $or
a negative pulse width of 5.5 ls. For
some one who has a 410 board and wants
to add a SA400 drive this data separator
and a power supply would be all they
need.

C. INTERFACE BOARD (CONTROLLER)

Refer to Figure #4 during the
following discussion.

The circuit I am using is basically
the OSI circuit with modifications.
First of all I already have 40K of
memory up and running, therefore the
buffered address lines were already
available to me. For those of you who
are willing to use HEXDOS (see later)
additional (greater than BK) memory is
not required, but buffered address lines
(Gse 75LS241) are almost a must.

I did not use the high current
drivers to the disk since my ribbon
cable is less than 18 incres long. Also
since I had only one disk I decided to
start simple and only provide Ffor 1
drive. Once this is working a second can
be added as reguired. After looking
into the use OBl makes of the real time

hardware interface to the &B21 PIA I
decided not to implement this at the
start. It can be added when needed.

The address decoding I used (74LS30) is
masier to implement and to understand.
These points are what brought about the
interface (controller) design that 1
show in figure #4,

The two sets of pin numbers on the
right hand side of figure #4 are: The
inner ones (board IC) are the pins of a
16 pin dip socket I used as a plug and
socket for the cable to the disk. The
outer ones labeled DISK J1 are the pins
of the disk circuit board connector Ji,

I would =strongly recommend that the
motor control circuit in the August
AARDVARK Journal by Dave Pompea be
incorporated. Eee Ffigure #5 on how I
added it to my decision.

The data direction control circuit
which controls the Data buffers on the

610 board is shown in figure #&. The
number of inputs vyou need to provide
wWill naturally depend on vour hardware

configuration.

The adjustment of the 74LS123 one
shot timers in the transmit data and
receive data circuit is well covered in
the Sams Photofact for the &00 and &10
board.



D. CONTROLLER TO DISK CONNECTIDNS

The O0SI 610 board provides several
outputs to the disk drive which are not
used by the 5-1/4 inch drive. Table #2
gives all the O0SI output connector
functions and the corresponding SA400 Ji
pins. This information is provided for
those who will be adding a S8A400 to an
existing DSI 610 board.

Also Figure #7 is a sketch of the
electronice board of the BA400 showing
several arsas of interest.

Before 1 get into the software
aspects of this project there are
several points that need be made. The
EA400 has the ability to change the
meaning of the write protect notch. That
is, an open notch can be protected or
not protected depending on the state of
a application. The 3-1/4 inch disks I
have received +from AARDVARK have used
the open notch to indicate a write
protected disk. Therefore for these
disks the "WP" trace located as shown
in +figure #7 must be cut or cpen. I¥f
you should desire a closed notch to
indicate write protection then the "WP"
trace must be closed. In addition 1
would recommend that the write enable
line to the SA400 drive (J1-24) be
disconnected from the controller
and tied to +3V thru a 1K resistor
until your system is debugged and you
can successfully boot the system. This
may save your disks from disaster. Also
never turn the power off with a disk in
the drive.

There are two things about the SA400
drive that makes it appear different to
the O8Il &350 operating system. The track
to track stepping time for the O8I
furnished MPI drived is Sms. While the
BA40C0 has a track to track stepping rate
of 40 me. Ams I show in the software
discussion this is wasily taken care of
in the software. Becond the number of
tracks on a disk is also different. The
D81 MPI drive has 40 tracks available
while the SA400 has 35 tracks available.

Again this is just a software
correction. It is not required that
this be changed (I haven't found any
problems) but I will give the addresses
to change later.

E. HEXDOS

The operating system 1 <found best
suited for making the hardware
operational was HEXDDS by GBGteven P.
Hendrix. This is an excellent operating
system Ffor the small memory user and
also a wvery good choice for use when
debugging hardware. HEXDOS is only one
track long and uses the CIP monitor and
basic ROMS. Bince HEXDOS can complete
ite boot cycle by using only track zero
we do not have to worry about disk
stapping rates until after the boot is
completed. Once the boot is successful,
the software stepping rate can be
- changed to make HEXDOE work properly

with the BA400. This is very ®easy to
do. After booting up just hit break and
then M, then go to address O4E1l for
HEXDDOS 2.3 or O4EB for HEXDDS 2.4 and
write in a HEX 25. Then hit break and
warm wstart and now HEXDOS is completely
modified and all commands work. You can
also use HEXDOS to initialize a new
blank disk, This will write track zero
on the disk with the new stepping rate.
You now have a new bootable master with
the correct stepping rate.

F. D8I 45D

Now that my disk system was up and
running on HEXDOS, I decided to go on to
my final objective of running with the
OBI &5SD operating system. I ocbtained
from AARDVARK their Fantastic Copy,
SuperDisk II and Maxi-pros disks. Here
again HEXDOS was invaluable. After
booting up on HEXDOS read track zero of
SuperDisk II into the memory, starting
at address B8704(82200) using HEXDOS.
Then going into the machine language
monitor change location $24A3 to a $20.
Then go back 1into HEXDOS and write
memory starting at 8704 to track zero of
a new disk. Then using Fantastic Copy,
I copied the rest of SuperDisk II on to
the new disk, thereby making a new
master, The Fantastic Copy disk is
really Fantastic and works great without
modification. Should anyone not want to
ge the route of HEXDOS as I did, anyone
with a C1 or C2 disk system can write a
modified track zero on your SuperDisk II
and then you will have a bootable master
and you will be off and running.
AARDVARK might be willing to supply a
modified version of SuperDisk II.

I also wrote the modified track zero
on the MAXI-PROS dimk and the AARDVARK
Balaxia game disk. Both work perfectly
to date.

Alsoc, as a further refinement, the
locations of track zero and one shown in
table #1 can also be changed to let the
&5D operating system know the correct
number of tracks for your disk.

One further note, the disks I
obtained from AARDVARK are different in
the subroutine called TENMS from the
dissassembly obtained from BOFTWARE

ASS0C. They say this software routine
should délay for 10ms. Based on a value

of 931 in location 8247BE and a imhz
clock. The disks from AARDVARK have a
8C7 in memory location #2478 and
therefore delay approximately 43ms.
This may effect the disk drive
compatability and any one planning to
use a SA400 should check this value.

One last thought, this information is
also useful to anvone who would like to
add a second drive to their system and
would like to do it cheap via a BA40O,
The only thing they would have to build
is the data ssparator and power supply.
The OS] provided drive will run at the
slower stepping rate.
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REVERSE VIDED MODIFICATION
by David L. Kuhn

I know, 1 know...there are probably a
thousand and one ways of doing reverse
video. Here i1s one that I think is
really neat, and is under software
control. It only cost a couple of bucks
to implement and will only work when
turned on.

It uses the signal available on J75.
J73 18 a 16 pin dip socket, on the
series Il 400 board, that the &30 color
board plugs into. Since I don't use
color, 1 found that I could do a lot of
neat things with this socket.

The signal lines that I use are the
Color Enable (pin 13), Video (pin 10),
and Video in (pin 11). The ckt is shown
below. The exclusive OR gate is used as
an i1nverter that is turned on and off
with the Color Enable line (from here on
out the C.E. line). 1If the C.E. is high
the chip is an inverter. If it is low
(as 1s when the computer first comes
upl, it acte simply as a buffer and you
have normal video. By poking a 2 into
location 35555 dec, you will bring up
reverse video.

The modification requires that vyou
cut the foil run between pin 9 of U42
and pin 2 of U70, Don't be afraid,
according tomy SB Il series II
schematic, it was meant to cut!' This
unshorts pinse 10 & 11 on J75 and allows
you to manipulate the video signal.

Now wire the circuit up as shown an
the diagram. You could do it en a dip
plug header from Radio Shack, and then
have a small plug-in—-modual. I did it
on a4 breadboard set beside the
computer, because I plan to sxperiment
with all the signals that are there.

I hope that I have given some of you
ideas. Besides, reverse video is great!

It uses up no RAM and is great to play
an AARDVARK adventure in the reverse
video mode., and because it's =D much
nicer to read backwords!

TO USE»

POKESSSSS, 2-

REVERSE VIDED (24X24)
POKESSSSS, O-

NORMAL VIDED (24X24)
POKESSSSS, 3-

REVERSE VIDED (48X12) °*
POKESSSSS, 1~

NORMAL VIDED (48X12)

5\’1 TC plﬂ' "4
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o VIDEC 5

T VIDI

DAVID RODENBERGER, COLUMBUS GROVE. OHWIO

I am a systems and production Encineer
for Triplett Meter Corp. in Blufton,
Ohic. Recently 1 purchased a CA4F
computer, and after using it for a few
weeks, I wanted to hook wup my printer
for hard copy. In trying to do so. 1
found that it wouldn’'t work. I called
the store where I bought it and asked
them about the problem. [ was told that
a4 printer couldn't be used on the
cassette based system. This was very
disturbing news. After studying the
schematics [ found that it would be very
mimple with a small amount of hardware
to hook up the printer. All that 1s
needed 1s a 14 pin IC socket. a 7404
TTLIC, a 2NSE138 transistor, (2) 10,000
ohm resistors = 1/4 watt, (1) 470 ahm
1/4 watt resistor, and a negative § volt
power supply.

The first thing is to remove the
bottom cover plate by removing & screws.
Also the ground wire will have to be
removed. FPlace the computer upside down
en a protective surface with the
keyboard to your left. Remove the screw
on the lower right side of PC board.
Very carefully remove the board from the
socket. It is a good idea to place your
hand on the back PC board when you
remove any of the boards so yvou won’'t
crack it. Look at the IC layout diagram
to locate IC U31. This is the TTl 7404
yvyou have to install. I used a socket in
case ] wver have to trouble shoot the
circuit. The manufacturer filled the
holes in with solder, so you will have
te remove it before installing the
socket and associated points. When vyou
have done this, install IC socket &
solder into place (note: locator pin is
facing up with the board positioned 1in
such a way that the large row of
connector sockets J1 are to vour
right). When yvou install the IC, pin (1)
of IC will be on your left facing up.

Now locate the transistor 02 in the
pictorial. HNote the location of
collector Base & Emitter. After
removing the solder #from the holes
install]l transistor and solder.

The three resistors are next. Again
refer to the pictorial. The resistor
mounting holes are Jjust below Q2. The
€2) 10K resistors are located on the
outside with the 470 ohm in the middle.
The wsolder will have to be removed +from
the holes before installation. Note take
Care not to use too much heat on the
board and also observe the precautions
for handling CMDS integrated circuits.
Not all IC's on this board are TTL.

Aftter you have completed the above
reinstall the board and mounting screw.
A short jumper will have to be installed
from the PC board to the /0 board if
you want to use the existing socket on
the back of computer. l1f you don*t have
@ socket like that, vyou can drill and
mount a RCA style phono plug just above
the audio jack o©on the back of the
computer. The jumper will go from pin



[

lopin GoN Nﬂ&ﬁﬂ*’_é 7% DATA) +5V
Q2
5\& NN % (2N5128)
A
(Tx DATA) AR5

7 of J3 on PC board to
1/0 board.

pin 3 of JB: on
The ground will be from pin
10 of J3 on PC board to pin 7 of JB on
1/0 board. If a phono plug is used, the
center conductor of the phono plug will
go to pin 7 of J3 on PC board. OBGround
will be to pin 10 on JX of PC board.
After all this is complete, you will

need to install a negative 9volt supply.
The negative output will go teo pin 24
of the J1 on the S02 board. I have
included a schematic of the power
supply. The parts can be found in a junk
box or found at any good Electronic
Supply stor. You should have plenty of
room to mount power supply in the large
space by the computer supply.

DAVID RODENBERGER, OHIO

I+ wyou want to send $rom the Printer to

the Computer you will have to install
another IC and Transistor. UZ0 and Q4.
Locate U220 on the 502 board. Refer

70 IC layout diagram. Install and

solder 14 pin socket in this location.

You will have to clean out the holes

before doing so. Now install IC U7404.
Locate 04 on diagram. Clean out

holes and solder into place. Watch

Bosing. This is a 2NS138 transistor.
Refer to diagram and install

resistors R&1, R&2. R&l is & 10K 1/4
watt and Ré&2 ism a 4,700 ohm 1/4 watt
resistor.

Install D3I which is a INF14 diode.

To run the Printer, type BAVE. This All that is left is to run & wire from
will reflect or echo the keyboard. If pin (1) J3 to pin 2 of JB on the 1/0
you type LIST, vour memory will be board. Alsc run a jumper from pin 3 of
dumped on to hard copy. To turn off J? on I1/0 board to pin 2 of JB on 1/0
printer, type LOAD, space, RETURN. board. Last of all check to see if there

I+ vou have any guestions feel free is a jumper between pin 3 and 2 of JE on
to call me. My phone number is (41%9) I1/0 board. If there is, cut it. You
&59-5548 after &100. may now reinstall the 502 board and

I also have the information on how to reassamble the computer.
transmit from printer to computer and on To use this function type Load. then
hooking up modems. If you need this return. To turn off type Gpace, return.
information please contact me. Have fun.
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CHEAP & SIMPLE SERIAL INTERFACE
FOR EPSON Mx-80
ANONYMOUS, INDIANA

The Epson Serial/RS232 interface board
is overkill in both capability and cost.
A CiP/Buperboard (and probably any
other O0SI) can be easily interfaced to
the printer, since the nesded capability

is already built into the printer. The
following is a schematic of the
necessary interfacing for a

CiFP/Buperboard:
05T : MX-80
cts |
& e B¢ 33 |
| E’“‘—-—ﬁ-
;1 q iE-'.."‘.l-—
= RHYE 3
220 5
GI;DIED qbg L T% DaTA 7
HVIo ¥y J2
uiy J’nﬁT oF 11] l-.lhl piis l'l
o .EQD
ACIA uig ;’I e i Ky
| PerToF 7417 = | —
bk uL8 ! 25
EGND|
- o Connector
: L ] N2

MX=B0 INTERFACE)

The interface is plugged into the CNZ
connector located on the main PC board
near the rear of the printer. The
orientation of the connector can be
determined by locating the key in pin

- e The connections can be made using
wire wrap socket pins mounted through a
pers bord with .100 spacing. The

connections can be determined fromthe
above schematic except for B1,B2,B3 & B4
which determine baud rate as belows

Baud 300 &00 1200 2400 4B00 9600

Bl G G G G
B2 G G

B3 G
B4 c

WHERE G = BROUND

I the cassette baud rate has not been
modified, the printer should be operated
at 300, It can be operated at 4800 if
after any BREAK, use® of the printer
precesded by setting up the ACIA with a
POKE&1440,31POKEAS1440, 16. I¥+ the
cassette baud rate has been modified to
400 then the above technigques apply for
&00 and 9400 baud printer use.

0851 INTERFACE

To wnable the CTS pin on Ul4a, the
jumper to ground must be ocpened and a
resistor RAD must be patched on to keep
this pin low when the printer is not
used. To enable the TXDATA output, the
resistors R4B & R49 and IC U&LE must be
inserted into existing PC connections.
IC UiB is already in place.

UBE1

The scftware is already in place 1n
the 0SI for transmission of serial data
to the printer and for interrupting this
data stream anytime the CTS lead goes
high. The printer is connected to the
ACIA that normally drives the cassette,
so it is turned on & off like the
cagsette, with SAVE & LDAD or
POKES17,25% & POKES17,0. Once the
printer is esnabled, a listing may be
obtained by a simple LIST, and a item
printed by a simple PRINT.




BILLY D. S8MITH, RICHMOND, KENTUCKY

After hooking wup my MX-B0 to
disk, I

my Ci1P
realized that dumping listings
and data at 300 baud was sven slower
than wusing a cassette based system due
to the CTE line delaying the transfer of
data to the B80's buffer. To overcome
the lack of speed 1 bought the disk
system to begin with, I made a simple
mod to the CIP to transfer the data at
F600 baud, which is the maximum speed
allowed with the MX-80 serial board. It
only requires one trace cut and either a

EPDT or DPDT switch and some wire to
hook it up with.
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A. Make cut at US7 pin 2. This
isolates input to baud rate counter.

B. Connect center commonof switch to
UE?*“E.

C. Connect one side of switch to USS-14
(other side of out). This is 300 baud
select.

D. Connect other side of switch to
U30-2. This is 9400 baud select.

E. Bince the CTS line is only used in
9600 baud position, a DPDT switch can be
used to control that line.
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PHILLIP K. BROWN, SAN FRAN., CALIFDRNIA

This may be an unfair and stupid
Question, but as I am brand new to the
computing game I thought I would ask.
Have you had any experience or have you
heard or do vou have any information
about interfacing an Dlivetti as a
printer, In the May issue of Byte Mag.
there is an add from & company called
Vertical Data Systems Inc of Canada that
says they have a simple plug-in module
which converts QOlivetti electraonic
typewriters into printers. Do you have
any knowledge or information about
this?

I have a Superboard II and if I were
to do this I realize I would need more
memory and a disk, etc. But it is an
interesting idea, to be able to use a
8700 electronic typewriter as a printer
for letters, etc. and any help you could
give would be appreciated.

I subscribe to vyour journal and I
must say that I completely enjoy 1t and
look forware to receiving it.

DEAR MR. BROWN,

Borry, no one I know has succeeded in
interfacing an Dlivetti typewriter to an
OSI computer. I never heard of Vertical
Data systems, but that's probably
because I never read Byte Mag.
succeed in finding anything out
it, let us know. 1 think our
would be interested.

A disk is not absolutely necessary
for the use of a printer. The main
problem is that it is impossible to
store information on tape at 300 baud
and with a decent word processor you can
only get about | page at a time in
memory when you have B8K. You can,
however, do program listings and some
limited text editing such as individual
letters with the system that vou have
NoW . Your system does, of course,
contain a 300 baud RS232 interface to
run a printer.

I¥ yvou
about
readers

DON CHOCHOLA, BOLING BROOK, ILLINOIS

I am the owner of a C2/4P, After
about I years of fumbling with cassettes
I decided to go to A disk based system.
I Just finished my disk interface board
and tried to boot a disk using Cegmon
boot program. I"ve +found that the
following changes are necessary to the
ROM to wnable the disk (Shugart BOO).
The interface board was supplied from D
& N Micro in Ft. Wayne, IN.

cont'd







