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MORE. SOFTWARE COMMENTS J. RAenL
1. MEMORY TEST AND OTHER PROGRAMS ESComdIDY  CA.

The attached memory test program supplements the random=-pattern tests commonly
available. The idea was taken from the article "The M-l Worm" in Persomal
Computing magazine for July 1979. The test covers the execution of a variety of
instructions as well as stack operatioms, at a given location. It proves, for
example, that the screen memory cannot handle stack operations. At ome point in
the process of solidifying my memory boards, my random—-pattern test ran
perfectly. The WORM, however, bombed every couple hundred locations (stack
operation problems, I think). The test consists of a small program whose sole
function is to incrementally relocate itself in memory, ome byte per pass. At
the end of each pass, the current location of the program is displayed on the
screeme.

There are two methods of bombout entrapment. First, if a relocated byte does
not compare equal with the original, the program will hang with the last
displayed location on the screen. A reset is needed to clear this hang.
Secondly, the program covers its trail with SWI imstructions. If memory has
been preset to SWI instructions before running the program, a branch to oblivion
should encounter an SWI, and go to the SWI interrupt address inm PDS.

The WORM program itself begins at location WORM4 in the listing. A handy
routine for storing the program at a common locatiom (such as in PROM), moving
the program to the area to test, and presetting memory to SWI instructions, is
also included. An interface to the Raehl extended momitor is included for those
who have this monitor.

There appears to be interest in connecting the Sphere to an acoustic coupler,
and talking to other computers. I have included the dumb terminal monitor
portion of my extended monitor, to assist those who may need such a program.

The GETCHR routine included provides for software key repeat. Just hold the key
for a quarter second or more. Control-A will provide a software keyboard shift
lock between upper case and lower case letters, if you have an upper/lower case
keyboard and have added a lower-case character generator to the CRT board. 1
also have a variation of the above GETCHR which will run two keyboards at the
same time (fetch from either keyboard). It can be obtained from me by sending
me a self-addressed envelope with stamps for two ounces.

I also have a program which uses arithmetic overflows to create am interesting
kaleidescope of patterns--worms going across the screen, arcs, ellipses, stars,
and so forth. Liberal instructions are provided for modifying it. If it is not
published in this newsletter (I submitted it) due to lack of space, it can be
obtained from me by sending an SASE with stamps for 2 ounces.

I revised the CRT monitor routine in the February 1979 newsletter to use low
memory locations for split-screen operation per John Rible’s suggestion, and
made it location-independent (runs anywhere in memory). I also have an
initialization routine to obtain screen parameters from PDS. This, too, is
available for an SASE with stamps for 2 ounces.

2. SOFTWARE AVAILABLE.

To make a few coins for hardware, I am providing my two biggest software
packages for a small fee. The Raehl extended monitor is still available at $10
for the source listing and $7 for source and object on cassette. It occupies
about 2K bytes and provides 30 handy functions for software scrounging,
including cassette verify, string search, four memory dump and two memory change
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flavors. A GETCHR with software key repeat is included. To see this monitor in
action is to love it (so I’ve heard). No bugs have been reported in two years
of use. See February 1978 newsletter for details, and review in April 1978
newsletter.

My latest software project has been a location-independent (will run anywhere in
memory) timeshare terminal monitor, for connecting a Sphere to any other
computer via a modem or acoustic coupler (see elsewhere for related hardware
hints). This monitor uses the CRT monitor program included in the February 1979
newsletter, modified as described above in Memory Test and Other Programs. This
section of the timeshare monitor is independent, and explicit instructions are
included for use in other software. Several control-code (hex 00 to 1F)
functions are provided for saving, displaying, and transmitting data in a memory
buffer. An interface to all the functions of the Raehl extended monitor is also
included (nice, as the cassette load and store are in the mounitor).

I also plan to include a split-screen editor for data in the memory buffer, but
the above is now available in a well-documented 40-page listing (including
symbol cross-reference) for $5. Since I used a cross—-assembler, source is not
available on cassette. My address is Jim Raehl, 943 Begonia, Escondido, CA
92027, or call me at home (714) 741-1434.

3. CROSS~SOURCE CODE GENERATOR

I wrote a cross-source code generator in COBOL some time back. Now that I have
access to a machine with COBOL, I can decode software for which source is not
available. I currently have listings of SWIPC BASIC V2.0 and SWTPC CO-RES
editor/assembler. If anyone wants copies, I think $5 each plus proof of
purchase of the product should cover the mailing expenses. The listings include
ready-to-assemble code, generated symbols for all data and procedure references,
and crossreference listings of the symbol definitions and references.

If anyone wants something run through the source code generator, send the object
on cassette, plus a little money to cover mailing back the listing (I mail third
class, but even that costs a couple of dollars for 50-page listings).

It 'isn’t worthwhile for me to do it, but if anyone else wants to do a COBOL to
6800 translation of the source code generator, be my guest. Contact me for a
source listing of the COBOL code.

4. PLEA FOR SOFTWARE STANDARDS

There was a plea for more software for the Sphere, in an earlier newsletter. My
view, as a professional software writer, is that there will probably be very
little software written explicitly for the Sphere. At 100 to 200 hours per 1000
bytes of debugged and documented code, it doesn’t pay for a pro to write for a

few hundred systems, for profit. Personal time crunches take care of many non-
profit operators.

However, considering the tendency to modify Sphere systems, and to make it
easier to adapt code for these modified systems as well as other 6800 systems
(SWIPC in particular), may I suggest some coding standards.

- Use the CRT monitor program mentioned above, for all (repeat, all) screen
displays. The monitor will properly handle any memory-mapped video board.
Only an initialize routine need be written to adapt to a given board. Do not
directly poke at the screem, unless you are writing for a specific video
board. _

« Obtain the keyboard location from PDS location FC64 (FE instruction instead of
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CE_instruction). Keyboard routines will thus work with either the CPUl or
CPU2 board. Do all keyboard fetches from a common locatiom.

. Obtain screen parameters from PDS also. Screen start is at FC38, screen end
at FC40, line length at FD63, last line at FD47. Do not so radically alter
PDS that these locations no longer contain these values.

. Write modular code. Think in terms of doing a "function", and then a
description of the function, followed by a block of code to do that functiom.
Use subroutines when code is common to more than one functiom. Isolate
system—dependent code to a small number of areas, well-documented. Minimize
system-dependent code. Most programs could be made to rumn on any 6800 system
with little modification, if care is taken in the design and coding.

. Use higher-level languages where possible. Avoid adding "features" to

'~ converted higher-level software; they only make possible incompatible
programs. .

. Share that software. I only have two programs (mentioned above) that I charge
more than expenses for (for pocket money for hardware). The rest is available
for mailing expenses or swap. I have the following BASIC (SWIPC V2.0)
programs: STARWAR (full bells & whistles, requires 32K), LOAN, CHASE, LIFE
INSURANCE, BLUFF, QUBIC (4x4x4 TIC-TAC-TOE), LUNAR LANDER, CRAPS, WUMPUS,
HAMMURABI, BLACKJACK, NIMBLE, WORLD POWER, HVOLT. Several of these still need
some debug work, but at least the typing is done.

MORE HARDWARE COMMENTS -

1. SS50 VIDEO- BOARD

For a long time, I wanted a video board with more screen format control than the
Sphere CRT1l. F&D Associates (1210 Todd Road, New Plymouth, OH 45654) has
recently advertised such a board for the SWIPC SS50 bus, in On-Line. I received
their literature, and was amazed at the features. Virtually any line length by
lines per screen format is available, plus 4K bytes of screen memory and a PROM
for 128x48 (TRS80) graphics. They provide discounts for group purchases, so we
may want to consider this.

I ordered one (using my VISA card, in case of trouble), and received it in less
than two weeks. The board cost $37.50 (bare), and the documentation was
phenomenal. They covered every possible problem I could think of, and had
listings of modifications to several SWIPC software products. The board is very
dense and requires very careful soldering.

I haven’t completed debug of the board yet, but my experiences thus far may be
of help. I was able to obtain almost all of the parts from a combination of
Jameco Electronics, Jade Co., Hobby World, and Advanced Microcomputer Products.
The parts list specifies two AMP company number 53137-1 hex switches, which I
was unable to obtain (see below). The most expensive parts are the CRT
controller IC at $40, the memories at $6.50 each (two minimum, eight maximum),
the character gemerator at $13, and an optional 2708 or 2716 graphics EPROM
(theirs is $15, programmed for TRS80 graphics). Total parts cost is an
estimated $120 to $150, plus the board.

Selection of the crystal frequency is somewhat a seat-of-the-pants matter. The
specified crystal in the instructions is 12.3 mHz, for 64 by 16 format. I chose
15 mHz, for 80 by 24 format. Whether I will get the entire 80 by 24 is yet to
be seen. I developed a formula for crystal frequency, which should help. This
is,

clock rate = 1.3 * (((CPL+25)*LINES*96)/16667)
where

clock rate is in units of miz, -

CPL is displayed characters per line,

LINES is lines per screen,
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1.3 allows for retrace (a variable fudge factor),

25 extra characters per line allows for horizontal margin (variable).
The Motorola MC6845 specification booklet gives data on using 80 by 24 format,
on a premium monitor.

1 had to invent a solution for the unavailable hex switches. I didn’t want to
use jumper wires, as I might want to move around the address blocks. Some IC
Pinout studies indicated I could use a 7408 quad AND-gate IC, in place of the
hex switches. To get an address of Fxxx, I just bent vertical pins 1l and 8,
wired pin 9 to pin 7, and wired together pins 4, 5, 6, 11, 12, 13, l4. That was
for the CRT controller selection switch. To get Dxxx for memory selectiom (I
use D000 so that someday I can use MIKBUG at E000), I again bent up pins 1 and
8; wired together pins 6, 7, 9, and wired together pins 4, 5, 11, 12, 13, l4.
The IC”s then can be mounted with pins 1-7 of the IC in pins 2-8 of the switch
position. I thus have no jumpers, at the price of two 7408°s (reversible by
reversing the pin bending and wiring). :

Wiring the board is straightforward, per their imstructions. I suggest using
gold pin soldertail standard sockets from Jameco, and mounting them first.
Solder only two corner pins, and make sure the other components will fit before
soldering down the sockets. The 2uf tantalum capacitor is a particularly tight
fit between two memory sockets. There are a number of jumper options. I chose
J4 for graphics when D7 is a one, J7 and J1l for black characters om white
controlled by the PIA, and J8 for composite sync. Jumpers J1 and J2 or Jl and
J3 are required, if you want to limit the CRTC/PIA address selection. If you
don‘t use them, this knocks out an entire 4K memory section for only 4
addresses. With them, only 256 bytes are knocked out. I chose F500 for this
address. Inverters are available at pins 1-=2, 3-4, and 5-6 of IC27, for
inverting the A8 and AlQ address lines. Wiring this on the back side is easy.
This would put the CRTC/PIA selection at FOOQ0-FOFF. An appropriate switch

selection can then be used, for the specific starting address of the 4-byte
block.

The CRT board uses regulators on-board for the power. I eliminated the LM323K-5
regulator and put a jumper (l8-gauge wire) between its input and output pins. I
also omitted the two zener diodes for regulating the -5 and +12 supplies. The

51 ohm and 180 ohm resistors were replaced with jumpers, but could probably be
left in.

To convert from the SS50 bus to the Sphere bus, I mounted sockets on an 8x10
piece of perf board, as they would normally be on a Sphere board. I then
mounted the CRT board on the back of the perf board (solder side of the
sockets), with the SS50 holes near the socket pins. I then used ribbon cable
parallel to the CRT board, and fed the leads out at the proper places. I found
that using an 8-lead ribbon from X3 to the data pins on the CRT board, a 9-lead
ribbon from X2 to the A0-A9 address pins, and a 7-lead ribbon from X1 to the
rest of the address pins, worked quite nicely. The other pins required a
collection of wires.

The pinout of the SS50 bus is as follows: NOT DO to NOT D7, Al5 to A0, GND (3
pins), +5 volts (3 pins), =12 volts (I used -5 volts), +12 volts, Index Pin,
Manual Reset, NMI, NOT IRQ, User Defined 2, User Defined 1, NOT Q2, NOT VMA,
R/NOT W, NOT RESET, Bus Available, Ql, HALT, 110 Baud, 150 Baud, 300 Baud, 600
Baud, and 1200 Baud.

Since Sphere uses data lines that are inverted from SWIPC, these must all be
inverted between the sockets on the perf board, and the CRT board. I mounted
sockets between X3 and the power socket at X6, and routed the data lines through
these. DM8835 inverter/drivers went into the sockets. In additionm, Q2 and VMA
must be inverted. I used a 7404 for these. NOT IRQ, R/NOT W, and NOT RESET
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need not be inverted.
2. SPHERE CARD RACKS, AND TERMINATION

I was able to obtain a Sphere card rack for a very good price, from Charlie
Matteson, although he didn’t mention them in his list in the February 1979
newsletter. 1 put the spare in the CRT area, and moved the power terminal strip
under the keyboard, close to the card racks. Now I have space for 14 boards.

I had Jameco Electronics make me some custom cables with enough comnectors for a
dozen boards. My only complaint on the cables was that they led me to believe
the connectors were high quality. They turned out to be cheap Ansley omes with
tin pins. Fortunately, they are compatible in pin oriemtation with my spare
Augat onmes. As pins break, I can replace the connectors with Augat ones.

While investigating the noise on my address and data busses, I ran into some

interesting results. My method may be useful to others. I wanted to determine

the contribution of each board to the noise problem on the bus. To do this, I

put in a program that would reference the addresses on the board in question as

heavily as possible. The results are:

. CPU board--I just did a reset to check this. This board did not generate much
noise on the data bus, but lots on the address bus. In additiom, it caused a
low value in the data lines (3.5 volts for high).

. MEM board=--I put in a program with a tight loop at location 1000H. The
program in hex is 20 FE. I then jumped to this program. Results indicated
not much noise on the data line, and a little on the address line. My MEM
boards are heavily modified, so that may affect them.

. PROM board--I jumped to my extended momitor (in PROM), to test thise. This
board had lots of noise on both the address and data buses.

. SIM board--I put in the program B6 FO 60 20 FB to address the ACIA, and jumped
to it. Results indicated this board generated a fair amount of noise.

The extra length of the cables (nearly four feet) caused noise problems, but
building a termination board per the December 1978 newsletter really helped. I
noticed that the pullup resistor/pulldown resistor combination mentioned in the
newsletter, caused my lines to have a high value of only 3 to 3.5 volts. This
isn’t too hot for memories. As a rule of thumb for pullup resistor values, use
the highest resistance you can get away with and still pull up the high voltage
properly. There are two considerations--the RC time constant of the resistor
and the capacitance of the chips being affected, and the power drawn by the
resistors. The RC time constant affects rise times of the signals, and power
increases as resistance decreases. A high resistance value also lessens the

load on the DM8833 drivers. Resistors of 330 ohms or so will draw a full TTL
chip load on the lines.

A pullup/pulldown resistor combination forms a voltage bridge. The bridge will
give the signals better edges and tend to cut reflected signals on the lines
(ringing). Since all TTL tends to pull down better than up, I first tried a set
of 5600 ohm pullup resistors. That didn’t affect the ringing much. I then
tried 1K pullup and 5600 ohm pulldown, which wasn’t much better. Tried the
reverse and got a vast improvement. 3300 pulldown and 5600 pullup was better.
It seemed that pulldown was best in the 1000 to 3300 ohm range, and pullup in
the 3300 to 5600 ohm range. Since a voltage bridge tends to pull in the
direction of the lower-valued component, I finally settled on 3300 for both
pullup and pulldown, except ik puttfoun on the A12-Als add ress lines,

I used a shortcut in playing with the voltage bridge values. - Two resistors on
each of the 35 used lines is a lot of wiring. Using the scope helped some, but
changing just the 8 data lines or 4 Al2-Al5 address lines and running memory
tests, would generally indicate if the new values were worse than the old.
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Changing the data lines should affect the error rate everywhere, while the
address lines would affect 4K (decimal) blocks of memory. By holding one of
pullup/pulldown constant and varying the other, the shortcut would show the
boundaries of the varied ome.

Two other possible fixes were mentioned to me. One is to use MM5280 memories.
My experience with them was not too good. My 4060°s seemed to do better. When
I ordered the 5280°s, I specified that omly that part would do. Had to do that
after checking with a company that advertised 5280°s. They admitted that they
were really selling 2107°s. The other fix was to connect together the ground
planes of all the boards with #16 or heavier wire (near the power socket will
do). Connect the wire to the power terminal strip in the computer. This did
help some, but is a lot of trouble when fixing boards.

-3+ RS232 DB25~PIN CONNECTOR FOR SIM

Heavy cables, such as audio cables, don’t hang very solidly om the SIM board X24
and X25 sockets. I solved this by wiring a 25-pin connector typically used for
R8232 interfaces, to the holes at the top edge of the SIM board. If you hold
the board solder side facing you so the holes are at the top of the board, and
look at the row of holes above X24 and X25, the holes correspond in
configuration to pins on X24 and X25. From the left, the first 7 pairs are for
X25, the next two are spares (but the bottom ones are useful ground sources),
and the next 7 are are for X24. The rest are spares. You can verify the
configuration with an ohmmeter.

I used some quality ribbon cable, and connected the holes to the RS232 connector
based on the following configuration. The configuration makes for a neat
layout, using the most desired X24 and X25 pins.

When connecting the cable, first solder two lengths of l4-lead (strip back to 12
and 13 leads to correspond to the connector) ribbon cable to the RS232
connector. Use heat-shrink tubing to cover the connections.

Hold the board solder side facing you, with X24 and X25 at the top. Hold the
connector with its pins facing you, parallel to X24 and X25 (pin rows
horizontal). The 13-pin row should be on top. Pin 1 should be on the left and
pin 13 on the right. Now plug the wires into the holes on the solder side of
the board, and solder. Be careful when soldering, as the holes are very close

together. Use a tiny bit of solder for each hole.

The configuration—-

13 (X24-14) CASS2 +12 volts 25 (X24~1) CASS1 earphone
12 (X24-13) CASS1l aux input 24 (X24-2) CASS2 on-off
11 (X24~12) CASS2 aux input 23 (X24~3) CASS2 on-off
10 (X24~11) CASS2 earphone 22 (X24~4) CASS1 on-off

9 (X24-10) CASS1 +12 volts 21 (X24-5) CASS1 on~off

8 (X24-9) 20ma ~-12 volts 20 (X24-6) Tx 20ma

7 (X24-8) Rx 20ma 19 (X24-7) CASS1 ground

6 (X25-14) TTL ground 18 (X24-7+) CASS2 ground

5 (X25-13) Tx TTL 17 (X24-7+) TTL/RS232 ground
4 (X25-10) Rx TTL 16 (X25-3) Rx RS232

3 (X25-9) ~12 volts 15 (X25-5) Tx RS232 "

2 +5 volts 14 (X25-7) RS232 ground

1 +12 volts

4. CONNECTING THE SPHERE TO A TIMESHARING SYSTEM

This project was one of the original goals for my Sphere. I had hoped to use
the modem section on one of my SIM boards, and built that up. Connected mine to
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David Lake’s one day at a workshop per Sphere’s instructioms, put in a simple
program to repeatedly send U’s, receive them, and display them on a screem, and
nothing happened going either way. If anyone has got this circuit working,
please write up your experiences in the newsletter, or at least let us know
there is at least one successful person. I then went through a surplus Teletype
acoustic coupler, a modem (required a DAA), and a modem board that I never was
able to verify was hooked up properly. This equipment (except the Teletype
coupler) was supposedly in working order when shipped, so if anyone wants it,
I'm willing to haggle.

I finally bought a used, but restored to original specificatioms, commercial
RS232 acoustic coupler from U. S. Brokers Company, 7300 N. Crescent Blvd,
Pennsauken NJ 08110. It was made by MI2, was both originate and amswer, and
cost $140 (a fair price). The U. S. Brokers branch I got it from was in Texas.
Tried to get schematics, and after a lot of phone calls, found only two sets.
MI2 was bought by another company, and the coupler was made so long ago that the
company no longer had schematics. The only schematics I could get a copy of
were owned by U. S. Brokers, and were engineers’ blueprints. It would have cost
more than I was willing to pay to copy them, so I gave that up. The only
problem I‘ve had with the coupler is that its acoustic isolation is poor. Once
in a while I’1ll get a garbage character or two when our baby squeals, or some
similar thing. ,

Since the coupler was a standard commercial ome, 1 could check it out at work.
Connected it to a terminal, set it to answer mode, and called the terminal from
a nearby one. The two terminals could, in fact, talk to each other. I then set
the coupler in originate mode, and called the in-house computer. Originate mode
also worked. That verified that the coupler worked.

The next step was to get a functioning RS232 circuit on my SIM board. To do
this, the following jumpers are required:
. 20ma jumper between sockets X24 and X25 must be in (Rx 20ma to =12 volts)
« TTL jumper just above El4 must be in (Rx TIL to ground)
. TTY2 jumper to the right of and below E28 must be in (CTS to ground). In my
old schematic this is labelled TTYl (a bug in the schematic).
. 300 baud must be jumpered in (this rate is pre-strapped) .
. The modem chip E34 must be left out of the board.
. The clock generated by the 960l must be divided by 4 (see elsewhere for
hardware hints).
The remainder of the jumpers are correctly pre-strapped via the board etches,
and need not be changed. Note that the RS232 jumper is not im.

Since I had the RS232 circuits connected to a male DB-25 pin coumnector (see DB-
25 PIN CONNECTOR writeup), I could make up a female comnector with the Rx RS232
and Tx RS232 pins connected together, and plug it im. That enabled me to verify
that the RS232 circuit could talk to itself. I started up the dumb terminal
monitor program, and verified that pushing a keyboard key would cause the
character to appear twice on the screen (once for the keyboard entry, and once
for the ACIA receiver). This handy test checks both the RS232 transmitter and
receiver circuits. The duplicate character should appear immediately after the
original. I‘ve had cases where it appeared several seconds later, due to a bad
clock. I also checked the clock rate with a frequency counter. This should be
within half a percent of on target, so a crystal-controlled clock may be
necessary.

I knew the acoustic coupler used the EIA RS232C standard interface. Studied the
usage of the 25 pins. Some were handshaking signals from the acoustic coupler
to the terminal, which I could safely ignore. The pins that could matter
narrowed down to

pin 2--Transmitted Data, terminal origin (connect to Tx RS232)
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Pin 3--Received Data, modem origin (comnect to Rx RS§232)

pin 4--Request to Send, terminal origin (connect to +12 volts)
pin 7--Signal Ground (connect to ground)

Pin 20--Data Terminal Ready (commect to +12 volts)

After wiring up a cable between my DB-25 pin connector on the SIM board and the
acoustic coupler, I was ready to talk to the in-house system. Dialed it up, and
found I was in luck. I got garbage. That was better than the nothing I°d got
for several years. Obviously, the ACIA initialization was wrong. The question
was what combination of parity, start-stop signals, and character lengths was
being used. Our in~house system is a Control Data CYBERNET CYBER 175. Nobody
could help, including the CDC communications expert on-site. A co-worker
finally found a gold mine in the CDC 752 terminal manual (CDC publication
62957300)~ It described the baud rates, half/full duplex operationm,
transmit/receive word sizes and formats, code sets, parity, and the RS232
pinouts. In other words, all the technical information I needed. The needed
initialization for the ACIA was a hex 13 (master reset), followed by a hex 09
(divide by 16, 7-bit, even parity).

Made that change to the dumb terminal monitor, and I was on the air. The next
Step was to expand the dumb terminal monitor to convert and filter the control
characters between the Sphere and CYBER. I made a chart of corresponding
control codes (like backspace, carriage return, and line feed), and implemented
the conversions. The Motorola M6800 Applications Manual shed light on what a
"break" condition was, as well as the manual for our TI Silent 700 terminal at
work. 1°d wondered what a break key did, as I couldn’t find a character code
for it. Break is a "space" condition (logical 0) in the line for 150-300
milliseconds. I chose 233 milliseconds per the Motorola manual, and put in code
to program the ACIA for break when I hit the control-B key (hex 13 followed by
hex 69). Since I didn’t know whether break was maintained by the ACIA, I put in
a 233 millisecond delay loop followed by re-initializing the ACIA to normal.
Discovered while experimenting with the TI terminal, that a NUL (hex 00) code
also is recognized as break by the CYBER. That explained why I had trouble some
years back, reading Teletype tapes with NULL frames.

That gave me a fully functioning dumb terminal. I now started expanding the
monitor by adding commands to store characters received from the ACIA into
memory, transmit from memory to the ACIA, save lines scrolled off the top of the
screen into memory, hex display of incoming characters, half/full duplex. and so
forth. Added the revised CRT display routine for split-screen operation, and an
interface to my extended monitor. I now have full control of my Sphere while
talking to the central system, can capture files from the system, and generate

data off-line and then later transmit it to the system (saving it on cassette
meanwhile).

I have several pages of documentation that I went through, that I’m willing to
send free to anyone who sends me a self-addressed envelope stamped for 2 ounces.
It includes pages from the CDC 752 manual. The EIA RS=232-C Terminal Interface
specification is available for $6.90 from Electronic Industries Associationm,
Engineering Dept., Standards Orders, 2001 EYE St. NW, Washington DC 20006. You
might request their EIA and JEDEC Standards and Engineering Bulletins catalog
(free) before ordering.

5. CLOCK AND TTL/RS232 SWITCHES

Some time back, I decided to use the spare IC positiom at E31 for a set of seven
dip switches to control my jumpers in the ACIAL circuit. Cut the +5 lead to the
position, and wired the two sides of each jumper to the two sides of each
switch, in the following configuration

1 -~ TXC not CAS (pre=-strapped position for CAS jumper).
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RXC not CAS (pre-strapped position for CAS jumper).
RXC CAS (other position for CAS jumper)e.

TXC CAS (other position for CAS jumper).
casl

.20ma jumper between sockets X24 and X25
RS232 jumper above E5.
The TTL jumper was not controlled in this configuration (see below).

wNouUrLEN
Pyt

This was okay for occasional circuit changes, but when I added the acoustic
coupler to the system, I needed switches that were easier to get at. I just
glued two Radio Shack miniature SPDT toggle switches to the top of the solder
side of the board. One I used to control the clock, with one input comnected to
the 300 baud clock output (be sure to cut the 300 baud etch), one switch input
to the 9600 baud clock output, and the switch output to the clock output on the
other end of the jumpers. The other switch was used to control the RS232 and
TTL jumpers, with one switch input conmected to the RS232 side of the RS232
jumper, the other switch input to the TTL side of the TTL jumper, and the switch
output to a nearby ground lead. Now I have the digital data recorder om TTL and
the acoustic coupler on RS232, both on the same ACIA. I go back and forth
between them just by flipping the two switches.

6. CRYSTAL CLOCK REVISITED

Since publishing the crystal clock circuit in the August 1978 newsletter, I have
found several sources for alternate circuits using an IC in the circuit. Byte
magazine for October 1978 has an oscillator using a 7404 IC, in an article
describing hints for speeding up the SWIPC computer. CQ (Amateur Radio)
magazine for July 1979 has an oscillator using a 7400 IC, in an article on
schematics. The Quality Computer Parts ad in Byte magazine states that they
include free oscillator schematics with any crystal order. The best source I‘ve
seen is an article in Ham Radio magazine for February 1979 om c¢rystal
oscillators. This article has an excellent description of how such oscillators
work, a number of circuits of which some use IC’s, and several references for
further study. A 2.4576 mHz crystal from Jade Co. can be used in the oscillator
circuit. This produces the same frequency as the 9601 that Sphere uses. »

Unfortunately, the crystal clock circuit which I published lacks one essential

component. The 7493A IC to which the oscillator output comnects (at pin 14),

cannot handle the clock signals. Commom practice is to rum the clock through a

7474 IC. If the spare IC position at E3l is available, solder a socket at that

position. A 7474 has two sections, each of which divides the clock by 2. Using

both sections divides the clock by 4, which is required for connecting a modem

as mentioned above in Connecting the Sphere to a Timesharing System. Wire the

7474 as follows: 7

» Connect together pins 2 and 6.

. Connect together pins 1, &4, 10, 13, 14 (+5 volts).

. Connect together pins 8 and 12.

. Connect together pins 5 and 11 (connects the two sections).

. Comnect pin 3 (7474 input) to the oscillator output. This lead formerly went
to pin 14 of the 7493A which replaced the 9601 at E43.

. Connect pin 9 (7474 output) to pin l4 of the 7493A IC E44.

. Cut the lead between the 9601 IC E43 pin 8 and E44 pin 14, as close to E44 as
possible. This is the thin lead between the two IC’s.

Since the 960l will presumably not be rewired, the ground to the oscillator must

be rerouted. This can be donme by cutting the lead between pin 13 of the 9601

E43 and capacitor C48. Then connect the junction of the crystal Y75°, capacitor

C48”, and resistor R48° to pin 1 of the 9601 E43.

The following wiring diagram illustrates use of an alternate oscillator circuit,
per the article in the October 1978 Byte, as well as wiring of the 7474.
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The 7474 can also be used to divide the standard Sphere oscillator output by 4.
To do this, wire as above, except pin 3 of the 7474 is connected to pin 8 of the
9601 instead of the oscillator output. Note that under the crystal clock scheme
and a 7474, the 9601 IC position (E43) is not used.

If the spare socket at E3l is not available, but the divide by 4 is required, a
7493A (which I will call E44T) can be mounted piggyback onto the 7493A at E44.
Proceed as follows:

+» Clip off pins 4, 6, 7, 9, 11, 12, 13, 14 of E&4T. They are unused.

+ Bend out pins 1l and 8 of E44T at right angles.

» Put E44T on top of E44 and solder together pins 2, 3, 5, 10 of E44T to E&44
(pin 2 of E44T to pin 2 of E44, etc.).

« Pin 1 of E44T is the clock input. Cut the circuit board lead from pin 8 of
E43 to pin 14 of E44, as close to E44 as possible. This is the thin lead
between the two IC”s. Connect a jumper from the cut lead on the E&43 side, to
pin 1 of E44T. ’

« Pin 8 of E44T is the divided by 4 output. Comnect it to pin 14 of E44.

7. CRT ADDRESS AT D00O

If MIKBUG or a similar momitor is to be rum at E000, the screen must be
relocated to D000 or some other convenient address. To relocate it to D00O
requires a trivial change to the CRT board addressing, and several changes to
the PDS monitor. The binary code for E is 1110, and D is 1101. Inspection
indicates that the difference is that the Al2 and Al3 address lines are inverted
between the two values. Line Al2, as originally implemented, goes through an
inverter at pins 11-10 of IC E13. Al3 is not inverted. By reversing the
polarity of the two lines, the conversion can be implemented. To do this,

- Cut the traces under the X1 socket that tie to pins 10 and 11.

+ Connect X1 pin 11 to E7 pin 5.

« Connect X1 pin 10 to E13 pin 1l

The two address lines are now reversed, so that Al3 is inverted, and Al2 is not,
whereas formerly the reverse was true.

All references to the screen in PDS and the SIM PROM must now be changed from
Exxx to Dxxx. See the newsletter for August 1977, for these changes.
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8. WIRING TTL CIRCUIT TO ACIA2 ON THE SIM BOARD
I started with a bare SIM board on this project. The goal was a board with
RS232 at 300 baud on one ACIA, and TTL at 9600 baud on the other ACIA. Some of
the things I ran into include

. Make sure all the power components are on the board. I used 1000 uF for Cl2.

and 250 uF for_the 47 uF capacitors (3 of these). Diodes D1-D8 are required,
all 1N40O1°s.

. Omit unneeded circuits. It makes things easier to find. I omitted the CASI,
CAS2, modem, and 20ma circuits.

. E5 (MC1489) and El3 (MC1488) are required for RS232. El4 (7404) and E36
(7407) are required for both TTL and RS232.

. Crystal clock is required for use with an acoustic coupler. See Crystal Clock
above.

. Only four pins of the ACIA2 need be changed--pin 2 (RxD), pin 3 (RxC), pin &4
(TxC), and pin 6 (TxD).

Disconnect pin 3 of ACIA2 (E32) from E39 pin 3. Discomnect pin 4 of ACIA2 from
E40 pins 9 and 12. Omitting E39 and E40 will do. Connect pins 3-4 of ACIA2 to
the desired baud rate output above E&44~E45. My clock runs at 4.9152 mHz, and
with only a divide by 4 in the 7474, I was 2X high. I therefore used the 4800
baud rate to get 9600 baud.

Inspection of the Rx circuit for ACIAl indicates that the Rx TTL should at least
go through the 7407 at E36. Also, the Rx TTL circuit has a bug which produces
inverted output. I bypassed the inverter at El4 pins 9-8 by cutting the lead
going to pin 9, next to pin 9, and connecting a jumper from the hole just above
pin 9 (normally used to ground the TTL line), to the hole just above and to the
left of the letters "R38" on the component side of the board. I them cut the
short lead from this hole to the hole above it, on the solder side. This lead
normally connects El4 pian 8 to E36 pin ll.

Disconnect ACIA2 pin 2 from E47 pin 12 Omitting E47 will do. Comnect E36 pin
10 to ACIA2 pin 2. - A 1K pullup resistor is required om this line. There are
two holes in the lead from ACIA2 pin 2 to E47 pin 12. Either can be used to
connect the resistor.

E36 is messy for this operatiom, as all of the TTL, RS232, and 20ma receive
circuits tie together here at pins 6, 8, and 10. Pins 8 and 10 can be cut apart
on the component side. Pins 6 and 10 connect under E36, on the component side.
Cutting them apart may be difficult. Since I had omitted the 20ma circuit, I
just ran a jumper from El4 pin 11 to ground (mear pin 14).

Inspection of the Tx circuit for ACIAl indicates the Tx TTL circuit should
probably go through a pair of inverters, for driving capability. Disconnect
ACIA2 pin 6 from E46 pin 8. Again, omitting E46 will do. Comnect ACIA2 pin 6
to El4 pin 9. This is the inverter freed up from the Rx TTL circuit. Connect
El4 pin 8 to pin 5. A jumper from the other end of the short lead cut mentioned
above (hole just to left of letters "R37" on the component side) to pin 5 will
do. Connect E44 pin 6 to X25 pin 13. Cut the lead from X25 pin 13 to El13 pin
13, near E13 pin 13.

This completes rewiring of ACIA2. ACIAl (E19) needs only a minor adjustment to
the Rx circuit. E36 pin 8 is no longer comnected to ACIAl pin 2. Therefore,
connect a jumper from E36 pin 8 to the hole in the lead coming from pin 6 on the
solder side (mear E42 pin 5). Cut this lead between the hole and pinm 6.

In my case, since my clock was high, I had to cut the 300 baud lead above E45,
and connect the 110 (actually 150) baud rate in its place. :
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oct. 13, 1979
Robert Znnis
9322 Laurel Ave,
Fontana, Calif. 92335

Jefirey E. Brownstein
2 Tor Recad
Wappingers Falls, N.Y., 12598

Dear Jeiff;

Received your note a couple cf weeks ago, and you asked about
any other interesting soitware. I have included a Zew listings
of some BASIC stuif you may enjoy, also a break test (1C or
whatever) that patches my I/0 in EZPROHM to MSI disk extended
BASIC versicn 1.4. Also included a program that will allow your
SPHERE to talk! If you need a version of it at a different
acddress, or the source, let me know.

I have been using a dual~drive SI FD-8 disk system with my
SPHERE for about 2 years now, with EXCELLENT results. The .
only hardware required to interface the disk controcller board
(which is inside the drive g cabinet) iz tc address a gingle
PIA chip someplace. I put mine at. ¢FO70-3$F573, a SPHERT PIM
board would do the job nicely and have PIAs left over. Also
regquired is memory in the $AGSC-$AFFF range sO you can quit
wondering ‘where to put the stack’; also I moved DOS to start
at $A1@f. With the disk I/0 in a 27@8 =ZrRoi (on one of lel’s
plggy-back boards) booting up DOS is cdone by typing tA from
Sphere EXEC, 4SI’s disk software is great and gives you a disk
text editor that will handle long files in segments, a text

- processor, cisk assempler, etc,etc; and they just released a

new version (1.4) of disk BASIC with all the goodies - print
using, remuaber, paged listings, etc,

There are three guys ia the area building up systems with SPHERE

Po
boards obtained from Charles HMatteson; I am working to get the
clock speed on mine up to 2 MC. We look forward to the 64
character/line mod in the next newsletter,



PAGE NO 37

@349
@358
@351
G352
8333
@354
833
8536
357
@3s5e
8359
5360
8361
@362
8363
g364
@365
a3e6
8367
6368
2369
8376
8371
8372
8373
B374

8375 .

8376
B377
3378
w372
6383
@331
p382
333

z324

@385
B3E6
8387
8388
@389

8320 -

83291

8392
8323
@394
B395
8395
g3e7
8323

9293 -

G4

0491 -

8492
@403
0434

0408

A Al

E9ED
ESE1
EQE3
ECES
EQE9

Z9EB

EBSEC
E9EF
ESF1
E9F3
EQF6
EOF8
ESF

ESFD
EOFZ
EXD0
EAaB2
EADB3

EAD4
RARS
EAJG
—~
=ZA08

FADA
EAGD
EABC
ZAZE
EAGFE
EA1l

EA13
EA1S
EA18
zAlAa
EA1D
EA1E
Ea&21

BAZ4
EA26
EAZ29
EAZA
EAZB

EAZC

TAN P

FD-8 DISK I/0

37

7%

EO

84
48
74

9&

97

7C-

28
iC
8D
S5a
26

33
39

37

ce
20

37
36
Co

g6
ce
8D
7F
co
F7
33
F7
7F
ceé

F7

32
33
39

2C
24

g4

11
2B
3C
F@73
FF
F972

FO73
F@72
iC

F@70

21

i 7

13

EPROM VERSION

# PACK 8 BI'YS FROM BUFFER

*

BUFFER MGSB CHTL WORD

PERM LSB BUFF ENABLE

# IWTO ONE BYTE

1

PACK PSHB
LDAB #8
CLR  BYTE

PACK1  LDAA PIAAD
ANDA #5408
ASLA
LSR  BYTE
ORAA BYTE
STAA BYTE
INC  PIABD
BNE  PACK2
INC  BUFFH
BSR  RPIABF

PACK2 DECB
BNE  PACK1
LDAA BYTE
PULB
RTS

¥*

# SET UP CONTRCLLER EBUFFER

# FOR WRITE

3%

WPIABF PSHB
PSHA
LDAB #¢2C
BRA  4+%

3%

.% SET UP CONTROLLER BUFFER

# FOR READ

* -

RDPIAEF PSHB
PSHA
LDAB #4
PSHB
LDAA BUFFH
LDAB #¢$B
BSR  WINIT
CLR  PIAEBC
LDAB #¢FF
STAB PIAED
PULB
STAB PIABC
CLR  PIABD
LDAB #%1C
STAB DPIAAD
PULA
PULB
RTS

# YAIT FOR SICTOR BEFORE THE
* ONT YOU WANT AND THEN

o

#

WAITS

* PULL TRANS

LDAA

MR

FLAG

SECTOR

e

€1 10 CmeAq
k{,/" .

# \G
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PAGE NO g8 FD-8 DISK I/0 EPROM VERSION
8407 EA3@ 25 03 BCS  WAITS1
8458 EA32 7E E961 JHP  SEKERR
2469 EA35 96 01  WAITS1 LDAA SECTOR
8413 EA37 26 62 BNE  2+%
0411 EA39 36 19 LDAA #16
0412 EA3B 4a DECA

0413 EA3C 48 ASLA

P414 EA3D 97 1D STih COUNTR
6415 EA3F 8D 21 BSR  WAISEC
8416 EA41 7C 801D INC  COUNTR
8417 EA44 8D 1C BSR  WAISEC
6418 ER46 17 TRANS  TBA

8419 EA47 C6 09 LDAE #9
0423 - .

8421 * PULSES CA2 FOR WRITE ENABLE
0422 EA49 3% PSHA

0423 EA4A 8D 53 BSR  PWRITE
0424 EA4C 86 34 LDAA #$34
8425 EA4E B7 Fg71 STAA PIAAC
§426 EA51 32 PULA .
8427 EA52 8D 1F BSR  WINIT1
0428 EA54 C6 18 LDAB #$18
8429 EAS56 8D 5B BSR  PBIN
0439 | *

@431 EA58 8D 2C  TRANS1 BSR  RINITY
0432 'EASA 84 04 ANDA #4
#0433 EASC 27 FA BEQ  TRAN31
0434 EASE C6 19 LDAB #$19
8435 EA6Q 20 OF BRA  WINIT
0436 #

0437 EA62 37 WAISEC DPSHB

B438 EAS3 C6 1A  WAISE!1 LDAB #31A
0439 EA65 8D 1D BSR  RINIT
8449 EA67 84 1F ANDA #$1F
0441 EA69 91 1D CMPA  COUNTR
0442 EA6B 26 F6 BNE WAISE!
G443 EA6D 33 PULB

8444 EASE 39 _ RTS

8445 *

0446 # WRITE A CONTROL WORD
8447 *

0448 EAGF C6 OD  CONWRT LDAB #4D
8449 | *

8452 # WRITE TO CONTROLLER
8451 *

6452 EA71 8D 2C  WINIT BSR  PWRITE
8453 # SECOND ENTRY

0454 EA73 F7 FA7¢ WINIT! STAB PIAAD
@455 EA76 B7 FI72 STAA PIABD
6456 EA79 CA 10 ORAB #81d
@457 EA7B ¥7 FO70 STAE PIAAD
0458 EA7E C4 2F ANDB #9$2F
0459 La86 F7 Fu70 STAB PIAAD
0466 EA83 32 , RTS

0461 *

0462 % READ FROM COWTROLLER
6463 . #

0
Ul

044  ZAE4 BD RINIY BsR PREAD
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M OAKZ TRIX SEC #SEC TYPE f STAR DD CALL
DIk # 4 3
, <ovidls
OLDBASIC,,,s,55, 03 08 GOAF 22 9168 3FFF 0108 /lSS‘:’N‘we’a
SPUIREZA. »rvvess 07 OF D04C 22 G202 3DOE $200
vevar... ©C 8B GGAF 08 §105 3FFF 0105
s aat., 11 OA DGAF 09 G100 3FFF 0100
SPFTLIS 55555995 16 09 6903 11 G100 02FF 0159
SCOPYFIL, ., 5409, 16 OC 0606 11 8160 GAFF 5189
GDCORES 5,455999, 17 02 GO2E 11 0026 23FF 5109
SCOBY  vuvvnwss 10 08 €582 11 0280 U4EB 02060
MUSICKSD,,4,5s9s 1A 04 0633 77 4093 67DA 3230
HEETALY 5599909s 1D 07 0013 77 4060 4BE4 3730
‘HORSEND ,,449445 . 15 G7 G822 77 4G05 5D79 3430
PORT  ,3+99s9s 20 09 BBGD 77 4890 49EF 3530
HEMTALKR, ;559025 - 21 06 082C 22 ABYG CDC5 CC30
MUSIC  »1199sss 24 02 BGG8 22 5203 0749 0205
TALXER 5155959, 24 OA 0G16 77 4085 534E 3136
TALELOY »vrvurss 26 08 9916 77 4863 565a 3130
TALXIHST, 55495, 27 06 0004 88 0008 5090 0859
BASDATCH, 51 09vsy 27 DA GGOB 77 4038 4725 3330
SUTPI/O vsssvsss 28 @5 CO2A 77 496G 6304 3530
MCE5  vasvevess 2B OF 8G2C 77 4800 6235 3835
DEDITPAT,,,4444, 20 OB 0006 77 4060 4381 3236
EDITPATC, »vuvess 2E @1 0066 77 4067 4384 3930
HINIDOS 35441509 2E 07 GOZB 77 4088 46BE 3930
COPY  vvswssss 2F B2 302B 77 4000 6423 3538
RTTYCOIGA, 5559955 31 6D BG3F 77 4668 789B 363%
COMM.CHUT,) »rvrray 35 BC 6042 77 4055 742D 3630
COMMJRFU, 5, 44540s -39 BE 0045 77 4500 7417 3630
PIE S 3E 83 0@AF 77 4908 7155 3930
SPORT  ,3599909s 43 82 G803 11 7600 712B 7909
SPEAR  +13999ss 43 D5 0GO7 77 4000 4424 3430
GASSENBL,.sssvss 43 BC 5024 11 0920 23FF 0100
DOS RTLADY
PFILES
PRINTOUT ON TERMINAL OR PRINTER (T OR P)? T
 DRIVE?01 DIS K #3%
NANE TRK SIC #SEC TYPE START END CGALL g0
2 e R———

/

SBASIC ,559999s O3 00 @04F 11 0100 3FFF 0100
SA=148 ,,,959ss ©7 OF 080C 55 4000 4829 GEQO
POKER  ,,5999ss ©8 OB 0022 55 4060 5A2F 6EGS
STARVARS, ,,555ss DA OD 003A 55 40600 6DA7 6E0U
ELIZA  ,.9sss9s OF 87 0028 55 4000 5890 6ESH
ELCALC  ,,9559ss 10 07 8011 55 4060 4CB4 GE3Q
BIORYTH ,4555ss, 11 88 80D 55 4302 49F8 6EGQ

OC  ASEMGLER,,srese, 12 05 0613 .22 0206 167B 0200
s COMM  arvvarsy 13 88 8067 22 02080 G69F 0200
> SCOPYFIL..»vevss 13 OF 0806 11 08160 GAFF 0430
< DCORES 29239293 —14 85 @02E 22 0825 23FF 0109
¥ SDACK  ssssssss 17 @3 3004 11 GBCO £294 8105

SWTPI/O ,95999ss 17 BE £02C 77 4000 6248 3130
TEXTEDIT,,59959s 1A OA 0B1B 22 @GB2 1492 0233
RYo $PORT . ,y4s999s 1C 87 0003 11,7065 7128 7055
Ay~ APFITWRS .--oa- .- 10 AR GHAT, TT HAOA A2WR (A1 i

E’BASPATCH,,,,,,,,,» 17 ©7 0007 77 4000 4481 3130
QJb
R
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EWER VERsI10//
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AN NEWS

P SOV

you pu

T - e——— rPrPPR?IPIPIrY
AD=

-v~—IL:§E)93!JS’7

AT L

$OCCRIS 45593999

Ty f."i'c

A il b o 22%29%9
RTH

Aiilia 13333993

HADLIZ 55999999

PaATm Y

PRS0 D599
LRSS :
adowe 29229322
2739322323

2233992

A730T
N ek et e

SPL/il

' $1£II.:.L3QS, 2599922

= ey

SAHSSEI 2L,y 993999
ASSTIST 44545999199
SEASIC2 445499909
COPY 13993939
$CCRY 19998999
DEDITPAT, 3599599

g IEEEEERERE]
1322939

$COPYEIL,; 59999
SDCORES 4345953919
$PEFILES 55999999
AMDIIN  , 9959990
ELIZA 12293219
BIORYTI 445559919
POKE: 9999399
HADLIB 4353599999
STARVARS 5959999
HAIXU

POSTER
FORT 235293999
AHPHORISH,) 35935399
BLACRIZ&K, 9395999
TICTAC 2993939
DECISION, yss9999
LUNAR 2939239
PASART ;45599999
PATTERNS 354599999
LIFETIE‘lE”aN!”
CRLENDER y 59999199

2238229

A AL ED Q .
cm.;ck«-»;b, 29%90929%)

MORSZ 23339993

‘DOS READY

2392329229

1C
10
1ir
22
23

=
25

25
20
23
2C
2C

2w
o by
2F
- A
= ts

37
Y
3

37

38

3C
41

45

gitih») AN
Vil iilig 999999
- COM1 12232393
g -
o LA 22939292
D0OS RIEADY
PFILIG.
PRINTOUT CN TERMINAL
DRIVE?38
NAHE
$BASIC ;5939399
iyl
¢PORT 12799999
bk Seai 111
$EDIT 1113999
oyl
$COPY 29939939

-
oD
31
GF
5z

-
GF

87
IIG
32
gc
a7
g9
a7
A
5SS
g4
9]
CE
uB
ga
J7

P

&uc

OR

TRX SEC

0552
LU2L
55 2F
0511
gg18
CZg9
4692
TL24
S&32
Go52
BE22
§o863
GI4F
£@2B
gonag
088

280D
$A3F
9045
854D

aG?

PRINTER

. P ]

0150
5029
5193
AZHY
440
4590
Gego
0S40

A0
2015

ABUY

Bs24

9280
0153
0@28
0184
4561
4561
4561
4551
4551
4561
4561
4561
4561
4561
4561
4561%
4561
4561
4561
4561
4561
4561
45861
45561

5I4r
2587
25¥7F
4acyn
52a1
4558
8u33
2395

316a

ABES

23FF
6555
3FFF
6424
G4EB
4331

o Smienl
=3 e

789¢

7417
7Cz
Gl

START

34EB
BG4rE
23FF
G2r7
5152
5Dr1

4559
SFS0
5339
7312
562A
55CD
6699
4994
5C31

SHED
55E3
4Z3A
4E8D
4AED
623E
5443
5251

47C3

LR SRR ¥

91 Y
9166
ESHD
6Zug
6:UY
600
5550
9206

FCUg

ABDH
31689
5600
51538
3530
5200
3239
33539
36313
3635

S

T

3

END CALL

DISK '#1+601

BA sTC Gawes, s1¢

22 = obrect cob€
= BASIC DATA F1LE
BASTC sooRe€

Assembler
SoskLE

W

cs =
77 = bCoRes

8 - rexf EpeToR F"j

Ay be Assembiei

U or RASTC SovRC
oo aAlse.




BPAGE 601

)

O3513% 7
30629
09039
$0545
goa56
5 Ra1a1eYe]
©au79
gcues
afojslels
gc130
69116
" 90120
29130
Go146
303155
G160
GEg170
GE1€EE
6E196
. 60206
69215
80220
89233
PB240
g82549
go26n0
BE270
06280
pgzey.
LE366
38318
36325
650330
80348
,@@350
5936
@037@
$938
0%390
05460
“ﬁ@410
9420 -
06430
00443
96450
P0460
88478
02486
58493
%gasuﬂ"uzsn

8235

g235
ga23e
8239

223B

B23F

u247
6248

B24A
3 924D

_u24F
'E256

@252
8255
8257
ga25¢e
p25A
B25C

065100260 ¢43+
BE520.5261, 48

6aS39,. g262"
wOSuQ p264>

8230

249
5243,
& 241."' ’

BASPATCI

NAM BASPATCII
*
# I/0 PATCIES
# by RBob
*
= EREAKTEST
# RETURIIS CARRY SET ?
# IN ACC & IF IﬂinunUPi
# CURRENT I/0 DEVICE
FO40 CPUPIA EQU sFp49
F350 TTACIA EQU S$FE50
FB60 MTACIA EQU
EC6E INCHAR QU $ECSE
ECE9 CUTCAR EQU $ECBS
AB9E CURSCR EQU $AG9D
ABS2 IOPORT EQU 4092
AGAZ ‘XTEMP1 EQU SADAL
E ORG $235 7
- ® N . ) )
B6 AG92 BRKTST LDA & IOPORT
47 . DEC A C
26 gC BNE NOTCRT
.S -
B6 F341 CONSOL LDA A CPUPIA+1T
g1 . NOP i
43 ASL A
48 ASL A
wd 25,7 BCC RETURH
B§ FO40 LDA A CPUPIA
: RTS
* - .
Ad . NOTCRT DEC A
26 g5 BNE NOTTTY
3
CE F@5@ TZLETY LDX #TTACIA
25 ©6 ERA ACIA
*
4p *;  NOTTTY DEC A
26 OB BNE BAUDOT
*
CE FU68 MAGTAP LDX #MTACIA
A6 08 ACIA LDA A B,X
47 ASR A
24 ¢C BCC RETURN
a6 91 Lba A 1,X
39 RTS
B6 F043 BAUDCT LDA A CPUPIA+2 .
igijy CoM A
ASL A
4Wﬁ4 ECC RETURN
BD cer:.‘ JSR INCHAR

, ;7 :

FOR MSI BASIC VERSION 1.4
zZnnis, Aug. 1879 -

D CHARACTER
FROM

PIA ON CPU/2 FOR XBD & BITDAN
sim/1 ACIL FOR TTY, ETC

T”ﬁCIP*16 ACIA #2 FOR CASSLWTU

tGm' I/O TERMIE

- GET

1/0 EPRO

ADDRESS OF CURSCR ON CR
CURRENY I/0.TIRIINAL #

INDEX TZEHP

AL, ASSIGNMFELE -« o

CONTROL REGISTER

CHAARACTER

POINT & ACIA

GET' STATUS BYTE

GET CHAR

CARRY SET IF B?:@_(SPACINGy.,



as55¢
-B0569

89579
66580
68590
68650
06619
8628
80636
6064C
G650
56566
80673
56620
88690
65706
88713
06720
06733
8748
85756
60762
95779
06730
85798
60365
69810
00825
00838
60846
66856
00865
00879
00888
09890
- 6ESE0
68910
86929
08930

TOTAL

ENTER

18

| CLEAR

FLAG INTERRUPT

MULTIPCRT INCHAR SUBROUTIIIE

12 BACKSPACEZE

SR D

oy

T
RESTORE LACKSPACE

SMleid

sy g ot
LTrovs

STRIP DARIT
IGNORE RUBGCUDS- -y

MAKE UPPERCASE

392  BASPATCH
G267 & SEC
g268 39 RETURN RTS
# I/0 PATCHES TO HMBKE
# CURSOR BACKSPACE, ETC
% .
§269 B6 AC92 INCHR LDA A- IOPORT
g26C 4A DEC A
326D 27 83 BEQ CONSLE
G26F 72 ECSE JUMPIN JHMP -  INCHAR
272 8D FB  CONSLZ BSR JUHPIN
g274 21 @8 CiP A #
G276 26 FU BNE ~ RETURN
0278 FF &GAD. . STXL XTEMP1
@273 FE AGESO 1DX CURSOR
527 997 o DEX' o wlsn ST s
G277 " FR _ALO0 .. .STX. . .CURSOR
8282 36 PSH'AT ¢ ¢
5283 86 2@ %+ T.s.t LDAGA - #° oo
8205 A7 5@ - npoSTA A B,X
2237 32 TUETPULTA Y
5288 FE ADAG i . XTEMP1
@288 39 } RTS
g26C 84 7F OUTCH AND A #¢7F
@28E 81 7F o CMP-A #8TF
299 27 D6 - BEQ - RETURN
5292 37 PSH B
G293 F6 A@92 ' LDA B IOPORT
0296 5a DEC B ,
p227 26 86 BNE = OK
9299 81 5F CHP A #45F
G29D 23 @2 BLS  OK
329D 809 20 - SUB A #32 -
g29F 33 OK - PUL B
g2a3 7E ECGS JHP ‘QUTCHR
» R ,
_ p—

ERRORS 80600

PASS @

19,2P,2L, 27

BAD CHARACTER
CHARACTER

B

N
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November 5, 1979

Dear Jeff and Roger:

I have promised several times to send you the hardware

interface for the Sphere to Smoke Signal Broadcasting (sSsB)

! d1sk drlve I have finally finished it up and it works

well ;.\_,\v Va . ) }

A few precautions are in order:

1) The Sphere system must be run—-at a clock. rate some-

where above approxlmately 850KHZ I have been

running at about 1 MHZ*; In, order to run Ghls fast; .

the 1702 PROM's must be changed, their access timem
is . ;yg}cally too slow. I recommend the 2708 S

change over with the add=on board available fromaui :

Programma Internatlonal.

W e g e

Ve .
- e

2) Memuxyﬁmust be made up of statlc RAM 1 use the
up D410 chips from Nippon E}ectrlc Co. (NEC):
I tryed.several schemes to ﬂse the present dynamic

RAM chips, but was neve:vsuécéséful.

3) 1In order to make the Edftwdte'WOrk, since the SSB P

disc ' system is essentially - Scnthwest Tech based,

use a MIKBUG (Motorola) .or a SMARTBUG ROM from Ed St

Smlth s Software Works. This requires addrgss
space at EOOO16 (right innthg?giddie of Spheref

screen memory). I moved by screen addressing to

L ]

DOOO16 to eliminate the conflict. R

- 4) Memory must be added, 4K bytes at 7000,., to provide
RAM storage for the SSB DOS operating system.
Also, memory is required at 4000, ., 128, ¢ bytes worth,
to handle the 'stack and scratchpad of the SMART-
BUG or MIKBUG ROM's. I did this by strategicallv
placed 16K RAM boards, partially populated. It




e - . .
RO E— : 3 . N

November 5, 1979
Pa\g e 7 2«,.’ . . . i . e, A tﬂquxcr}m'\ ER

-

is a kind of messy way to get chééé. I tryed
'addrng a. 128 byte RAM chip on the‘CRT boardmtcmtakewmmﬂ”

care of AOOO16 but failed in that attempt@ because.«

of the unique way RAM 1is accessed on CRT le,aboth
"’Q’ : .*"Qf ST PR

by refresh counters and CPU board. ST

Sphere system, but my machlne now has the advantage of‘“”%‘““f”““

being a Southwest Tech. machlne when desired, thh akf‘tbe

B T VR

avallable software fo that machzne.

5 e e svramreemnrmar 2 ¥,
i

Eneiosed fiﬁﬁ the’sehem&tlc iqr the interface. I : R
w1red"ff up- on -a plece of pe"?“board extendlng the SSB | .

contrdTier board “to make it the same 31ze as a Sphere board

B Ww .
ol un

Eso i w1ll f1t“1n the Sphere.rack.. i bolted it onto the SSB ol
controller board and used male MOLEX connectors to connect L f;
,.to the ssg board: connectors. D ?[’ff i~“~w"* D e

'.f’ Thé”only change to the SSB controller bea#d requlres*“““

e i b ot egin s

a e e

%ehortang out the + 5V on-board regulator since Sphere ;Q

e e ot o “ .
S g ——

:lsupplles ¥?V dzrectly with out on-board regulatore. -

- T

-The cost of the SSB Disc System is around $795 for one -

drive and $ll90 with two drives. Software support 19w¢n~1rm“
cluded.. You get the DOS and File BASIC (Southweetmfecﬁ'

BASIC modlfled ‘to work w1th disk files) free. - oo e ~m;~mﬁ4«m\

ror Lo -,
i

L e e PN > s e = T UL
P " e D

S e Q; ,,\{_“ I 7 S - ‘---( PR

i Sincerely, TTTTI T e
- A M}’"";” g

L lsme Warm ‘IUMM —
g e Warren Welmer ; ;
ol LA e + e e v amemt o e s o+ -~ : i

* - o ean, e et et e

o WARRI‘N w wxmra = : {

e 23025 KINARD AVE,. ‘ by ; Pt

ne " CARSONTCALIFORNIAZ 90745 oot e 3 o ]

- ".g e i merem e oL ' |

IR ¢ Mmoo i e < e 1 i vt
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o PARTS LIST i A

©
P

. P
, _ E1,E4 = 7400
£ 1?" T E»Z‘z’£3‘ 8835 P “ P~ T e o ‘: PP B U S

3 . « «BI,EB 7430 . N
}‘g‘ o - SR bt ol b Lo L

P et

. q o
- g 3"'“
f W?;:;t':-' \l;‘J
R\

LS X5
A
Bowou

Al

~w
>
"8
ri]
LA

r v 2E7,Ell= 7404 N -l S
SR I E9 g 7402

AR Tlooley EI0 TT= 7410

‘ | 1/ o ) St

50 |

49
48

47

46
45

i

431

A
A2

OV k= W N Wm

o~ | BT = lulty

-

M

x

-

4o
i A

sy /ot

S
12

‘J

==

e

e

—

—

7,8 l— : GND— : ' - %g
7, 1517 — 15V R e
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~ Instructions forgﬁ""‘l i’l‘AL‘(ER" program w2
- setup for S?::"\l:i DS V3! y““ 1/4”

or:.gmal c:.‘!.c:ﬁc,»:.i ‘fe-q-'ts'm"m ) -

& 3 £ g‘i CPU/Z 1 oo ‘ ;;‘ . ~
@fﬂ" ’ D U Robert Tnnis

. e Lk ' SO 9322 Laure..l AV .
- , . T Fontana, Calif. ...9,%,335

4,0

?!.\ N T L e 2

—— R s
oo :
) , L
e ud
PR ] is ;,_,_ﬁ S‘si’!

2o g
JHookuv cpeakcw a:qp to 25-23’ out-aut from CPU/2 PI: BC:- T {’“5 & |

“Prom 23815 loa( tea Sé~ {$200-4252F ox é"Bgc- CE32). Open starting ~ -
“j”"‘”f address z*23.,, $CC8%) and nit control ’gu'. pProqgram wfll ™ &

‘ “ask for start % éading addresses, enter ag 4 hex o.:..g:.t.s (no CR or aSC) :
' after a delay, ;the program will start sveas{:.na (as nex digits) ?
: 'Wa‘ch code, and owerand (if any?), with proper word spacing.
It~ ill continue until it crf:t o (or past"S the ending address,

" or you can stop it by holding down any key on the keybkoard

until glt finishes the current instructioa, then it will jump

e
S

& e

to dQﬂuC‘ g i ¢ Pt
- - SOt SR . 5>
- ‘\..—. .,&uﬂ*u-.' &‘-.&-*.’Wl&‘ﬁ"l‘ &nmustﬂwv.ﬁ&-wo:"aq- ‘i.—‘cﬂﬂ' P GBS & W .'. ‘ .-.\&. ’ O - .'04'.« “.ﬁ.ﬁ.“.ﬁ-‘
'g mf- . 3IMsBOARE mm: P T ﬁ-" E
FHESE «Hmmmaa»wnnrmrﬁrrms ‘oe THE |3IM R0RRD: WILL ALLOW THE -
Wo To USE ACIA #}, AS B BAUD SELECTRBLENTTL I-O7RMD ACIR #27AS R i
SMTTEH S SELECTABLE 308 Hun RS232 OR KC CASSETTE; I-0. : | o
f" - 4~ IS SR ¥ ‘;k«
f. ACIALoL AY TEL: £ 7 - ' ;:
a:--—m.v ,_t'._' mw ‘3 " LY [ ; ' ).I
THE- J%Lt”qurm ERANGE I3 :mmw ™ RE%SULT T THAT BESCRIBED IN ;
IPHERE | ﬂewx.mm JOL.IIL» ISSUE L P. -3 AND CORRECTS & ,PHERE PC ™
EOARD SHERTCAMING. = - RS K , -
1. REMOVE E36,AND Efsrr S f:ﬂ_ R
2. JUMPER x25+-13 ITO iszg—»a LT AR DAVIL DENMOREST
3. JUMF‘ER; X25k10 .70 EBb-—Iﬂ BRI S . CAMTA ROSAs CH.
. B L A : L
B.AC ra..&m ﬁs%a m ke F’rEE: LohELED LT N R
- o L..»“" RS S P . R S !;,
mr caar&ss-:-u U] aawnr ,,MTI:W'TB:,\ELECT*EIWER% _-,ua BAUD R**azb -
ar KC CH:;:»ETTE‘ O THE mm:; CHANNEL - _ ‘ n ¢
1.CUT PC_X25-13 TO EL3-1 R v i i
2.CUT PCE32—3 14 E3F-3 1 e | -
2.CUT Pﬂé?ﬁﬁ%ﬁq' 2 : ; i
4., FUT PC E32-5, " Ex ey ) .2 “
5 mpe A: TPBT mxrm..as.m? ; | 54_!1_‘,{1 . ?‘5" 'K 5"’3 “”
' 1,@, 'é( .M lf . . - .
R < ; - _,& F&“’ o— £',2. 3......C‘,M

e e IS A
3

. ‘Ef- s EVI=1D ER-4 KS29%

Jrz»nm dup.ﬁ&'amv gs INGZA 13:}@ Bnu& CASSETTE INTERFRCE WIRED TO THE
TTL [0 OF ACPR=1 ARD B RS232 390 BAYD SILENT 700 TERMINAL ON RCIAS2.
THE RI232PRINTER MAY NMEED S SOME ADJUSTMEMT OF 300 BAUD CLOCK CIRCUIT.
I DI mx‘% BY BSINGR: T@wmr‘km RFE OM SIM BOARD TO FINE RDJUJ THE
CLOCK «




3. Puddingstone Road
Morris' Pwm, e 07950
Dr. Jeffrey Brownstein
2 Tor Road

 Wappingers Falls, N.Y.3.12590."
Dear Jeff,

At long last, I have managed to put something together for tiie
newsletter, ., Forgive the 401&7 48 we have been very busy with a voclding
in the family and prewations Iar & long awaited trip llirénd LT

o s
kY Wil

J; 2@ ‘including & progun I wrote for rcseqnencing é progrdf K
written in SWIPC basic..I hope it ismn't too long for you,. THe included
Bheet explaining its use should be sufficient for amybody who can vr;l*;c
a basic program. The only problem I can think of is the possible - ‘-
relocation of the OUTSTRing routine (at $¥DSE ia the original ROM) “ia “the
new ROM from Programma. o E;:;

I was most interested in the letter regarding CSS ba.sic in the August”
newslettery Your-previcus remarks-about-it-have-ted-me-to-think it would" "ftt"“"'“”"“
my needs better than the SWIPC basic I'm using now, so please include me inh-
any group purchaae if it isn't too late. I'n including P cluck tor 22.50. .

'.i;

o U _1». O

Another sub.jcet that huz‘o«n Ilteroatiag ‘He litciy‘ia "tit_t Qossibﬂity
of adding a disk to my systems I"seem 0 Tecall that you ‘wers toying with tle
idea, and that Warren waimer was tiak.ring around also, but haven't noticed any
recent feferences tBithe'd ggt FTHe Ehibpt: '}t has been bothering ‘me “about
such a move is the, ¥ P penlacing a1l ar (@ymnic memory with static'RAM,
it sounds kind of upensiva,gg_ingj M ;oqta.:k; Jave been méaning to take a“look
at the possibility.of -uning # Separate,micropracessor and emough static Jmemory
to use as a buffer. In any case, I'd be very.interested to hear what others —
have been doing in this area.

S . A ot e s < A,W.Bcst regands

John »G:.bbon CETe

Please Write the Editors for a Lepy-

My Disk system is the PerSci 8" dual drives with intelﬁgé'ﬁ't ‘contreller. ~

This is the system that Mel Norell wrote about two years a:go It intekfééé’éf

———

directly to the address and-data: busses,g,andson'ly«nequires a 180 byte softwa:re

interface. Let me know #f-any-reader would -Vikezmore info. :‘;« O
, oger:~

4 - "”ﬁ R hod
I3 i
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5 3 5 3 3 30 30 30 303 36 H 3 6 30 30 33036 3b b 30 H 3 36 3 3636 3038 30 3 30 36 303 3 30 B30 30 30 36 3b 3030 36 30 30 30 30 36 30 36 S SE R RS

#* SYSTEM EQUATES TO ALLOW USE OF RENUMBER PROGRAM *
#* BY M. FERGUSON 43 MICRO JOURNAL VOL 1 #4 #*
* JUNE 1279 WITH SPHERE-CS3S BASIC V 4.0 #*
tBY¥. JERFBROWNSTEIN AND ROGER SPOTT #*
R A e L s L
#* g B redar ol e .
#* AL FEN T emh
TEMP1 EQU $00F2 * L N L
TEMP2 EQU $QOF4 # THE FOLLOWING>TOKENS MUST .-BE" OHBCKED FOR
TEMPZ EQU $00F& #* e
TEMP4 EQU $00F3 e TRED
TEMPS EQU $00FA ' GOSUB F??
ASTML 2B g 1o SOOFL pusiiomin Tha oF Cbakuapef oal L TaR L= "ﬂ"‘ :
ASTMZ2 ggmw-‘" & BOOPBL e ~u 0 oneon Foat F\’QS%RE g4t me TPEp2te BES i»lf»"”‘“ﬁ'
ASTMS EQU QAMEE AP (TR ¥ ARt TN ERR CELET T i" ""50._’4“4. LIS
ASTM4 EQL HOOFF SING 20E3
MSLINE E%m&wg %‘)Qeﬁs S T sk etory LFWPU‘F T3 e 4 ;ﬁﬁn«-
LSLINE EQU rop; 80 SOO3F. . - ST - SN T £ ..*w.srmc DA S O b B SN L P
S0URCE E% ,ﬂr" ‘_5001.‘3 e Tl '5;;«*'” s ed Lgplde gl ST FLMEIBLN S W
NEXTBA TEQD CLT 80022 L L i v st relar g viss eft et .Asd B
TESTNO ng%P; . $0483 L g, “”3‘&‘? ’9) eoapon twIETTIUO 90 MO Lot F o aEn
SKIPSP E — $0967 L wime evorrs monl L s
BASERR ; EQU $0OBSA
**mw;; 5 VIR ;;;,m“*n:xs* THT de P n ;;fm:w:wm; raoT aw i
—— P e I e 7 e L R o e e by sy gt
Dé4r: Boger: 5. _mi.ﬁ,;ﬁ o2 Lwal meakl 80D afmed DN wod akgy seftau mbeem o
woioolnel &) Jsal co Tl dk D GaArOWMT JUOTE Lo
We would llke to “Sb%ain g et of Schematics and a parts list
oz the SPHEEE pazallel Tntenfage,-board LRIND: Dosyou knpwa = ¢tor,
o ’ f;‘ Smoﬁ&&fth%@,g’ergg gEoup that covldgsend: uaparcopydr o7 melf # rmlie BC

s TezeERs FUS 4§ PAUCR BAITRAEIE BN CILLER :*a‘: .:&sk Fead r:m gk
ot

S;ncere;&, ,é”"ti 68 7 % B 4N -B W -pomens s FEL0ET
M "g, % AT \ ) y J @ if ar ever 8 :%z;:;
’.v "V -

&, % Tt TEUSTVR G M,._a shger
- &%houuo uué“hom“wzs R
T Samw o BOXU3IE AUL: MINMESOTA 85i64-5° oo «67” *‘w‘ ot

ik e Te Lk (ste)sas:oas: o i*: L OBEY VI M me*:w, 2 ope @t CY

e
eBBTE WSS . mmITh TR "’2"’&;’3

LATEST MORRECTIONS FOR £33 BASIC

{.CHANGE THE CONTENTS OF 142C,13420 TO . 2SDB (THIS ALLOWS
CETECTION OF DVERFLO“ FOR THE FNR-NEXT I..DI'JP BIJFFER) 7~ - ~

| 2.CHANGE THE FIVE BYTES BEGINNING AT 1D7F FROM |
A RS s T R R RIS
(oLpy - (NEW) ) e e
gEzRETIALTE Sl L EE LoFZ (o o DOE BTN eaann = -
FE LCF2 L. 3@
s, 0P Iy DRI K MBRES BARETAN- wf’cRW PRIOFPERLY ) :

I.0AGNGES TO BASIC AFTER ¥OLN IMF’L. SMENT b THEY t‘»#’“@HFn"ﬁi"TER -
SER LINE ZTREEN MOBLLT
CHANGES TO EDIT:
QER““‘ ccen Fa4s— > 22€8 7o 40
205 TR 30 =
2ID1 TO 40 |
=420 FRIM EL1AQ Tn £330 (FOR LI3T »CCMMAND)

3. CHANGE 1SDB FROM 36 TO 29 (THIS IS AN ERROR IN THE TAPE )



