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Lack of Drivel.

Mark Wills sends his appologies for not having an article in
this issue of TI*MES, but his console has been playing up
and is out of action at the moment.

Someone is sending him a console in return for a few games
cartridges so he will be back on line soon.

There was talk that he would write his article and modem it
over so it could be converted to TI-Writer and used but he
is very short of time.

He also tells me that the cassette library will be fully
operational in a couple of weeks.

He said that he’ll be back in the winter issue with more C99
to worry about.

PEB FOR SALE.'!

George Michel of 34 Pippin Hill
Denby Village
Nr. Ripley
Derbyshire

Tel : 0332 881067
has decided to sell the following:

PEB with

RS232 card

Tl Floppy card

One internal + one external SSSD drive
Hard disk controller with Segate ST105 and cables
Cassette player + leads

Navrone Widget with lead

Disk Manager

Minimemory

TI-Writer

EA with manuals

etc etc etc

On Disk: TI-Base
Missing Link
Fast Term
AC circuit analysis
etc etc.

This is all in good condition and will be a bargin for
anyone who wants to expand.

[f you are interested in this offer then please contact him
at reasonable times on the above number.
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Dear TI'ers,

I Hope you enjoyed my last article. 1 did report on many
things, and only hinted at other items.

The last item that was scribbled in at the last minute
about breaking the final frontier was in reference to a project
that we have had in mind for ages.

This might seem far fetched at first, but this project is
to build a new computer!

L

If you remember Myarc's advertising:
"The long winter ended and the ugly duckling is

now a GENEVE 9640."

The second winter ended and the GENEVE was incinerated in the
long hot summer! But the PHEONIX will arise from the flames!
Yes! That's what it's going to be called.

As I am writing this article todays date is the 28th of
June 1993 and it's 2:3lpm. I'm living a bit of the executive
lifestyle! I'm writing this section of the article on paper to
type up later! 1I've got the bed out on the patio, and I'm
catching some radiation from our nearest star!

['ve got the phone, and I'm waiting for a call from Mark
Wills to finalize the details of a meeting which, by the time you
are reading this, will have hopefully taken place on the 10th of

July.

Trevor has come up with the idea of taking his new caravan
for the weekend, which is quite a home from home and sleeps five
people and includes a shower, electric flush toilet, full gas
cooker with main oven, grill, and four ring hob. Not forgetting
the fridge of course!

The meeting is on a Saturday, and we are travelling down
on the Friday night. Q@Gary is travelling across from work
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placement in Swindon and is also spending the weekend in the
caravan.

The meeting is at Mark Wills' place in Eastcote.
We are going to discuss the necessary features of the machine,
and possibly do some designing of certain areas. The machine
will probably wait until we've got our 9988 project released.

The 80 column card can then help to fund the PHEONIX.
Gary and I visited Mark and his friend Dave on the 29th of May.
I drove down to Gary at Swindon and we got the train to London
for &£29 Return!!!

Mark met us in Paddington station, and we travelled to
Eastcote on the tube, via Baker Street station. We took the
circuit diagram of the V9990 board and Dave had a 1ook over it
and was pleased to see that we hadn't made the same mistakes as
the Dutch on the output of the video signal. The Dutch board
sends 8§ Volts directly to the RGB lines and could seriously blow
your monitor!

As you will have seen in last quarter's issue, the circuit
that handles CRU addressing is complete, and Dave and Gary used
it as a start for the V9958 design. After doing that, and
sticking the 4464 RAM's on the diagram, everyone realized that
the 4464 RAM's were obsolete, and supplies are beginning to dry

up.

That's when ideas about how to solve the problem came into
existence. In the TI world, and in the Tl Expansion Box, there
are some classic pieces of engineering. The best of all is the
method of mapping the cards in and out, (CRU addressing). There
is also the MYARC 812K card with the re-partitionable RAM Disk
and Print Spooler, and for the GENEVE, there's the MEMEX card
that detects when other cards are making an access to the same
area of RAM, and it disables part of its memory to avoid damaging
hardware.

The new piece of hardware that Gary and Dave designed can
be safely added to the list of classics. 1It's operation is top
secret, but it allows the 9988, which is designed for 192K of
Dynamic RAM, to use a single 512K static chip!

That's all I1'm going to say about the design. There'll be
more on it in a little hardware review later in the article.

We cut things a bit close when it was time to leave Mark's
place. We left at 8:10pm, and the last Return train from
Paddington to Swindon was at 9pm. This doesn't sound too bad,
but the journey from Eastcote into the centre of London takes 45
minutes, and then we had to get back to Paddington via Baker
Street. Typically for British Rail, the 9pm train left at
9:15pm, so things worked out O.K.

Mark gave Gary the data manual for the Hitachi GDP 6440
Video Chip, and we spent the journey back working out new
hardware possibilities, such as a laser printer port actually
driven by the chip, because it supports its own laser printer!
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Now, things are up to date!

I'm the same as Mark when it comes to writing articles.
I tend to write them a bit at a time when I get the inspiration.

I also tend to make efficient use of any available
hardware now that I've got the Amiga. I can write articles
almost anywhere and then format them properly later with
TI-Writer.

All of the stuff you have just read is being typed using
PROTEXT Word Processor which runs on a PC. This was from a free
disk on Personal Computer World, and it runs with no trouble on
the KCS board on the Amiga.

The trouble with most word processors on the PC is that
they try and be too clever. Standard text should be 80 columns
wide, but things like Word Perfect totally screw things up when
they try and be clever with font sizes etc.

They treat everything as a bit map, and it has to be
converted to post script, and if you want to print straight text
files to the laser, you have to convert it to Laserjet mode,
rather than True Type, and you've got dozens of directories full
of True Type fonts and it's all just a big waste of space.

The Funnelweb editor takes up just a couple of PROGRAM
files, and it loads in less than two seconds from hard disk.

PROTEXT however is one of the rare PC word processors that
treat text as text, and saves documents as a true text file.
Admitedly, it does try and be clever in its own little way, and
sticks crappy characters in front of every word for some sad IBM
reason if you do a straight Save command, but if you select Save
ASCII, it outputs a proper file. And it works on columns.
Another sad thing about IBM's is that they take the operation of
the TAB character too literally, and if you press the TAB key,
thinking you're simply moving your cursor along faster, then
you'd be wrong.

It puts tab characters into the text which appear on
screen as very wide space characters!

I think the price of Word Perfect is somewhere in the sad
range of £300, or about #1200 if you want the UNIX version!.
Every one will keep mindlessly buying it though, and a few more
will be conned into upgrading to Word Perfect 6!

And god help the people who spent their own money on Word
Perfect for Windows! 1It's not too bad if a company buys it,
because they don't know any better.

The company I've just got a placement with spend £17.50 on a pack
of ten high density disks. That works out at 14.4Megs of
storage. Trevor and I can get 100 low density disks for £26.
That works out at 72Megs if their used as PC disks at 720K each,
or if their formatted as actual Amiga disks at 880K each, then it
works out at 88Megs! For £13 we can get fifty disks and store
44Megs! It's Beyond Me!
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That's enough of the moaning! (for now!!)
Back to the subject of real computing.

Our meeting did take place on the 10th of July at Mark's
place. Trevor and I left his place with the caravan at about 4pm
on the Friday, and began driving down. After stopping for 15
minutes for some nutrition and beverage, we hit the M25 at about
6:20pm.

After parking on the M25 and turning the engine off at one
point, we finally arrived at the camp site in Iver at about
7:80pm and set the caravan up. QGary travelled to Slough
(Pronounced Sluff!) by train, and we met him in Slough station at
about 8:50pm. Then we spent about half an hour driving around
Slough, trying to find a Fish and Chip shop!

Apparently, there's only one, and for anyone unfortunate
enough to get stranded in Sluff, it's opposite the NISSAN
dealer's showroom!

They did very nice jumbo sausages, and Gary and Trevor had
Kebabs. We took the food back to the caravan to eat. The camp
site at Iver is only a few minutes away from Sluff by car.

It's a very good site, and they've got quite a bit of
land. It must be worth loads for land like that so close to
London.

The site is called Home Farm Cottage, and driving to the
actual caravan field is a bit of an experience. The actual
cottage is about forty yards up the drive from the main road.

You have to drive past for another 50 yards, and then do a sharp
left and manoeuvre the caravan between a tree on your left, and a
shed on your right. Then you've got another 100 yard drive which
is fairly straight which takes you past a mini orchard and hen
houses etc. Then the road bends right, and you've got to get
through a narrow gate which takes you into an orchard. After
another 20 or 30 yard drive at the side of the orchard, you
finally open up into the field. When we arrived there where
about four vans there across the other sides of the field. We
set Trevors van up right at the side of the orchard. The orchard
wasn't fenced off, and we could literally reach out of the window
and grab an apple!

We had driven so far from the road to get to the field
that you could hardly hear the traffic. The only noises were
from a field of sheep which was adjacent to the orchard, and from
747's a few miles away in and out of Heathrow Airport.

We took plenty of First Aid with us which was kept in the
medicine cupboard. Gary expressed a dislike for the local brew,
and was pleased 1'd taken a can of Mansfield!

Whilst eating our chips, we read some of the stuff that
Gary had very kindly brought for us, such as two issues of
Micropendium, which contained quite a few interesting things,
such as completely new releases of MDOS, GPL, MYARC Disk Manager
V. All of these are now up to 1.15H, and now include, hopefully,
full support for floppies on a hard disk controller.
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In Micropendium was an article from Stephen Shaw, and it
was nice to see our group getting its name onto the world map. A
thing which I'm sure will happen more often, once we get the new
80 column card project in full gear.

Also in Micropendium was a new Extended BASIC cartridge,
Extended BASIC 3, that contains just about every important piece
of software, such as BEditor/Assembler, V.5 TI-Writer, Terminal
Emulator II, DM1000, Archiver 3.03 etc. Everything fits into a
286K cartridge!

We also had the first sight of Gary's amazing cassette
port parallel printer interface which is currently based on only
two 74LS174 flip-flops and two transistors. He says he can
change it to work with three chips, and do away with the
transistors altogether. The version he brought with him to the
meeting however is the one that was described in last quarters
TI*MES.

(Remember what I said about taking every opportunity to
type my article. At the moment, I've got the company laptop PC
at home on the coffee table. Our hardware manager has gone on
holiday and left me in charge of his laptop!) Back to the
subject!

Gary has had the cassette interface semi-working, and has just
tested it by wires onto the Clock and Data inputs. As he touched
the wires onto the two lines, the printer started doing things,
but there was too much noise for him to control it properly.

It does prove that data is getting through to the printer
though, even if it's random control characters.

He's got some little routines in an old issue of TI*MES
which flip the motor control pins on the 4A cassette port.
Using these, 1'll be able to write a small TMS9900 routine for
Extended BASIC which will take entire strings and pass them to
the interface via the cassette port.

The routine will take data in any of the following ways:

CALL LINK("CASPRN",A$) ! Prints the contents of the string A$.

CALL LINK("CASPRN","Hello!") ! Prints “Hello!' on the printer.

CALL LINK("CASPRN",CHR$(12)) ! Prints ASCII 12 to the printer,
which is the Form Feed character.

The problem with this however, as I mentioned in last quarters'
article, is that to do this you will need at least a 32K Memory
Expansion, or a Mini Memory. Anyone interested in a standalone,
or PE Box 3QK expansion should contact either myself, Gary Smith,
Trevor Stevens, or Mark Wills.

Depending how many people express an interest in the £12
memory expansion for the side of the console we can estimate the
number of boards that we would initally need to make, and work
out the cost of having that number produced.

Back to the subject again!

We finally got to bed on the Friday night at about
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midnight, after polishing off half of the medical supplies, and
talking about the new computer, and the 80 column card project.

We were due at Mark's the following morning at 9:00am, but
we didn't get up until about 8:00AM. And we had to have a good
breakfast!

Trevor supplied the sausages, eggs, and bacon, and I
supplied the grilled waffles! I took the video camera, and
filmed the proceedings, before we demolished the food. We sat
down to eat at exactly 9:00AM. After washing the pots, and
sorting everything out, we finally left for Mark's at around
10:00AM and arrived at 10:25AM!

Colin Hinson had already beaten us to it, and was unloading
things from his car.

It's amazing what you think you know about TI, and then
realize you didn't!

QUESTION: Why does every other micro computer manufacturer
number the bit positions the opposite way to TI?

ANSWER: When TI first produced their first microprocessor,
there were no other microprocessors on the market.
The only thing they had got to refer to where
mainframes, so they numbered it the same way that
mainframes are numbered!!!!

Colin told us some very interesting stories about TI. He
said,

Censored!

Sorry folks! Sensitive information!

Colin brought a modified 99/4A with him which contained a
TMS99985 and some clever circuitry to get round the multiplexing
problem. The problem with the TMS9995 is that it's only got an
8-bit data bus. The TMS9900 has got a 16-bit data bus. The
GENEVE doesn't have any 16-bit wide RAM at all, whereas, the 4A's
scratchpad (PAD) RAM is full 16-bit memory, and is connected to
the full 9900 data bus. It is after this that the multiplexing
is done and the rest of the system is only 8 bits wide. The data
bus into the expansion box is 8 bits wide. That's the reason the
GENEVE is hardware compatible with the 4A. Only an 8-bit data
bus is required in the expansion box, so the 9995 can support
this with no trouble.

If you want to put a 9995 into the console, however,
problems with this arise because you have to take into account
the 16-bit wide scratchpad.

You have to multiplex the 9995 up to 16 bits for the
scratchpad etc., but leave it at 8 bits for the rest of the
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system. You also have problem of providing a suitable clock for
the 9995. The 4A has a 48MHz crystal which is sent into the
TMS9904 which divides it down for the 9900. This has to be
modified, and a seperate 128MHz crystal added to the 9995 board.

Colin also brought some TMS9995's with him. About £1000 worth of
chips! He's also got a TMS9996! Yes! A TMS9996! Imagine a chip
as advanced as a TMS9995, but with a full 16-bit data bus!

It's got the same instruction set as the TMS9995, with Load
Workspace Pointer, Load Status Register, and Signed Multiply and
Divide instructions being added on top of the TMS9900
instructions.

The reason Colin built the 9995 modification was so that he had a
usable 99985 machine. Channel 4 Television wanted some 9995 based
machines to control Video Tape Recorders for horse racing
programs!

TI have a development system which plugs directly into the CPU
socket of a 9995 based machine. It makes the machine think that
i1t is actually being run by a 9995, but in fact, it is being run
by a large box costing about £5000 which allows you to do many
more things that you can with an actual TMS9995. These include
single stepping the machine and tracing the flow of interrupts.

Unfortunately, the console had been left collecting dust
for so long that some of the chips had internally disintegrated.
When we switched it on we got a constant black screen, which is
very interesting, as you will read in a moment.

I like what Mark told me about Colin a couple of days
before the meeting. He said to Colin that he was thinking of
building a new computer, and Colin said that he had designed the
modification to allow the 4A console to use the TMS9995.

Mark sald, "have you got a copy of the circuit diagram?"
To which Colin replied,

"Yes, I have, and I think I might even have a completed
console still lying around somewhere!"

That's the ultimate definition of being really cool. You Jjust
happened to have designed a modification for the console that
lets you use a TMS9995 (like you do), and you then build one and
mislay it around the house somewhere (like you do!)!i!!}!

We did discuss the PHEONIX project, and the V9958 project.
Mark was very keen to use the V9990, but as you will read later,
this would cause some problems with memory clashes when both
chips tried to talk to the CPU at the same time, because the 9990
doesn't have the lower modes of the TMS9918, Vo938, or V99588. So
somehow, both chips would have to be used at once.

In the end, we didn't seem to make much progress on the
PHEONIX project. The project started when we first discussed the

8 2022 note: The Phoenix project was still in the
planning stage.... in 2022



80 column card project. Mark's friend Dave knows a good thing
when he sees it. Mark told him how good the 4A architecture was
and explained it to him, and he liked it immediately. So, when
Mark got involved with the 80 column card project, Dave said that
he could even re-design the 4A from scratch and incorporate the
9938 or 99588 straight into the design. That's where the first
1dea of designing the new computer came from.

The initial idea was to use the TMS9995, because the
TMS99000 is no longer available and the TMS9900 is in short
supply, and is expensive.

Then we thought, that if we were designing a new computer,
we might as well use a newer CPU which didn't necessarily have
the same instruction set, but had the power to emulate our
instruction set with no great difficulty. You have probably
realized by now that I'm not giving any secrets away of the
design. 1It's too top secret!!!

After having a bit of a discussion about designing the new
machine, we went into the computer room to have a look at the
Texas Instruments TMS34020 board in action. The resolutions and
colours are amazing, and it would be nice to have a 24-bit colour
card on the 4A, but the average 4A owner hasn't got the disk
capacity to store the 24-bit images. This is apparent when you
compare GIF images to TI-Artist images. 1It's not unusual to have
a 200 sector GIF file. I've even got one or two images for G6
and G7 mode which are 800 or 600 sectors long.

When you start talking about 24-bit colour, the difference
can be as great again. The only answer to this would probably be
to buy a Ron Walters SCSI card, which I think I will possibly do
this year, so I'll be running my existing MYARC HFDCC ST506/412
interface, and the SCSI card in the same box.

Mark's got loads of amazing pictures just lying about on
the Amiga hard disk, including part of a map of China, and he
loaded it and created a new town and a road, and the resolution
1s so good that you couldn't tell the difference!

The first time Gary and I went to Mark's place in May, Mark had a
problem with his console. This is apparently the same problem
that Trevor had with his console, and the same thing appeared to
be wrong with Colin's 9995 console. Mark's console went down
again on the day of the meeting, and we checked everything.
Trevor found a break in the wire of Mark's console AC adapter,
but after fixing it, the console still wouldn't work.

The strange thing is that all three consoles, Trevor's,
Mark's, and Colin's 9995 console, all powered up with black
screens. It must be a common problem.

The most likely cause that Trevor worked out was that over
the years, the TMS9918 or TMS9929 VDP (depending on NTSC or PAL)
got so hot that the white heatsink compound, that is supposed to
seal it to the metal block on the screening plate, became runny
and ran down into the socket and caused a bad connection between
the VDP chip pins and the socket. Trevor managed to get his
sorted out by taking the chip out and spraying it with contact
cleaner. Mark's problem however, seemed a little bit more
serious, and he still hasn't managed to fix it.
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Colin had to leave early, so we carried on trying to sort
out the console without him. When we finally realized what time
it was 1t was around § or 6 o'clock.

We hadn't had any dinner, and despite planning our evening
meal carefully in advance, we decided on chips again, and invited
Mark back to the caravan. We got some chips in Eastcote in an
amazing shop that had some amazing women in it!

When it was my turn and the goddess behind the counter
sald "can I help you?", I thought to myself, yes, but I'd better
have some chips first!!!!!

Well, what a night it was when we got back to the caravan!
There was enough medicine in the First Aid cupboard, and I shared
out the medical supplies. I think we had enough for two cans
each.

I am sorry to say that I had my usual chip order, which is
two jumbo's and chips, which is exceedingly bad for diet. That's
why I've taken up swimming! 1It's doing my upper body good, but
my few extra bits of flab aren't moving very fast!!! It must be
the sausage rolls that I'm tempted to buy at work from time to
time! I do like to keep on the move though whilst typing my
article. At the moment I've got the laptop in a car park!!!

I think this could be my first article that's been typed
entirely on something other that the 4A or GENEVE! It will be
arranged properly, and printed with Funnelweb though!!!!

I can't trust any other machine for producing the output
exactly as I want it other than the GENEVE.

PC and Amiga software seems to be too Hit and Miss when you're
doing anything serious.

I've got quite a professional looking CAD program on the
Amiga, but I can't trust the output for anything serious.
I've also got an Amiga CAD program that is supposedly worth £700,
but it's totally unusable. You have to click several different
things before you can even draw a line!

(I'm possibly making TI history now! I'm typing this bit
in the car travelling at around 85MPH between junction 27 and 26
of the M1! Is this the fastest article in TI history?
Don't worry, my dad's driving, and I'm safely in the passenger
seat !

We're checking out directions to a company which I've got
to visit tomorrow to do an installation. I thought it would be a
good opportunity to do a bit of my article, and also start typing
up my work placement diary. 1I've got both of them in memory, and
can flip between them with Control Y.

The PC world has finally caught up with Programmers Editor!)

Back to the
subject! !
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When we finished our supper, and had finished discussing
things in the TI world we decided to visit the local Public
Beverage Establishment for further medication! And further
discussion!

Then we decided to go back to Mark's again, and spent
until 2am watching Mark's interesting selection of videos! Very
enlightening!!|

The following morning we didn't get up until about 10am,
and then had a full cooked dinner of potatoes and meat pie
etc.!!!!

This was followed by apple pies in rice pudding. That was my
recipe!

(I'm now typing in Loughborough! Sat outside my friend
Nick's house on Storer Road. He officially finished his
placement at SYNEL U.K., but as the hardware manager is away, and
the other new employee is away too, it's left me and another
bloke to cope with support.

Since our software is crap and uses too many files, the
boss has called Nick back in for the day to give me some help.

The only trouble is that I've got to give him a 1lift to
and from Loughborough! This means I've got to work on a plan if
we finish work at §:30, and I've got to bring Nick back home to
Loughborough, because I'm due at Trevor's tonight for our first
computing evening since his return from holiday.)

Back to the subject!!! AGAIN!!! 1!

After dinner we relaxed over the latest edition of TI*MES
and a cup of tea. The discussion turned to the 80 column card.
Then we took Gary back to Sluff to catch his return train, and
then we went back to pack up and hitch up the caravan and set off
back to Mansfield.

It wasn't a complete success as far as the new computer
was concerned, but we did return with a copy of one of Mark's
video's!! !

I have been asked by Alasdair Bryce to mention something
in this article about new hardware products.

In my last article I stated that the V9990 project may
have been revived, but this is currently not on the cards.

This 1s primarily because of the expense of mounting the
actual V9990 chip. It's a surface mount job, and 128 pins, and
the response that Gary and I received means that even if we got
more people involved in the production, the amount that we would
eventually sell would not make 1t worth our while to produce.
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Another problem with the card would be that it would work
as a totally separate graphics system. The V99890 does not
possess the lower 9918/9929 modes that are still present on the
9938 and 9958. Therefore, the 9918 or 9929 couldn't be totally
replaced by the V9990. It would be possible to run 80 column
software such as Funnelweb through it with minor video address
changes (because both VDP's could not be easily made to reside at
the same address), but the average user would not want the hassle
of having both a T.V. and a monitor running at the same time,
which the V9980 would require. The T.V. signal would come from
the 8918/9929 which still displayed standard 4A graphics, and the
high-res V9990 modes would have to come through the monitor.

The trouble with this though would be that while the 4A
modes were active, the V9990 would display complete crap, and
while the V9990 modes are active, the 4A would display complete
crap.

The board would only work in theory however, because we
would have to rely on the fact that while we were talking to the
9918 or 29, the V99980 would ignore the commands.

And the 4A would ignore the commands for the V9990 while
we were talking to that. The only way it would work would be if
the V9990 was given its own CRU address.

The big advantage of the V9990 however, is that it's the
same chip that's used in the Super Nintendo, and gives 32768
colours, and a top resolution of 1024 by 768. Oh yes, and it's
got a few more sprites! 185 to be exact!

Have no fear, the 9968 is here! Derek Hayward, Gary Smith,
Trevor Stevens, Mark Wills, and myself are developing a new 80
column card.

WHY? Well, the Dutch made a bit of a bad job of it. 1If
you read the Dutch notes that Derek published in last quarters
issue, then you will notice that they say that there's an error
in the 99/4A GROMI! |

That's like saying there's an error in the 4A's cassette
port because it won't run SCSI hard disks!!!!

The 9918 and 9929 power up in pattern mode (TI-BASIC and Extended
BASIC mode). The machine goes straight into the TI Title screen.

The 9938 and 99588 power up in higher resolution, so when the
system powers up and the 4A sends the chip the data to produce
the TI-Title screen, of course it won't display properly, because
the new VDP chip is expecting high-res commands. That's the
problem. It's not a bug in the GROM at all!!!l!

So, 1f we don't consider the Dutch card, how can our card
hope to compete with the other 80 column cards that are available
in the U.S.A.?7?7?%

For a start, the 99588 will only use 64K * 4 bit Dynamic
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RAM chips, which are obsolete! As mentioned earlier, by using a
revolutionary piece of hardware designed by Gary Smith, and
Mark's friend Dave, the chip will use a single Static RAM!

The 9938 and 9958 have a maximum address range of 192K RAM, but
our piece of hardware also allows the chip to access,
theoretically, any amount of Static VDP RAM. Just imagine the
possibilities for word processing packages. Half a Meg of memory
usable as a text buffer without taking any CPU RAM!
That's better than a PC can manage! And if we use more CRU bits
as extra address bits, then we can double the memory for every
bit we use.

If we used just five more CRU bits as additional memory
mapping bits, then that would give us 16 Megabytes of VDP RAM!

At each CRU address, Gary says we've got 128 free CRU
bits! .

If I reach for my pocket computer and do 2 to the power
188, I get 3.402823668 * 3810, Without using any CRU bits,
the chip itself can be made to address 384K, so if you multiply
that value by 384, then it gives you an addressing range of
1.306684289 * 1041,

In Megabytes, this would be:
130,668, 428,900,000, 000,000, 000,000,000,000,000,000 Megs.

Which is (if I've calculated this correctly), ONE HUNDRED
AND THIRTY MILLION MILLION MILLION MILLION MILLION MILLION
MILLION BYTES!!!

Or ONE HUNDRED AND THIRTY MILLION, MILLION, MILLION
TERRABYTES!!!!

If you could buy RAM for %1 per Megabyte, then it would
still take several times the assets of the world wide IBM
corporation to populate the board. And it would take rather a
big board!

Think of the possibilities for animation programs! Several
Megabytes of frames that can be mapped into the currently viewed
screen by just altering the states of CRU bits!

Does that sound better than currently available 80 column

The 9958 also allows 19268 colours! None of the Amiga's
4096 colour crap.

The 4A will leave the Amiga standing for colour animation!
It will be quite impressive with half a Meg of memory, but with
the extra CRU bits used it would be totally mind blowing!

At the time of writing this, Gary is unfortunately down
with a very serious ear infection. I had one myself a few years
ago, and that was a bit worrying, but Gary's is ALOT worse, and
it's affecting his balance, so the prototyping of the test board
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is delayed. The revolutionary piece of hardware that controls
the additional memory is already tested however, so there's no
worry over the whole thing collapsing at the last minute.

What I've described above is physically possible, but
maybe not financially possible, unless we can get hold of eight
16Mbit SIMMS for a reasonable price!

Asgard software have agreed to sell the new boards, and
apparently they are going mad over it, and have contacted Mark
several times, asking when they can get hold of an early release
board to test.

Another bit of late news just in! Todays date is the Sth
of September. Last night I phoned Gary to see how he was, and he
has informed me that, while he has had some time being ill, he's
gone right through the circuit design of the 9988 card, and he's
totally redesigned the revolutionary piece of hardware and
corrected a small part of the address decoding.

I said, "Have we still got half a Meg of VRAM?" To which
he replied, "No!" He said, he thought he would include an extra
CRU bit while he was at it, and he's designed it with a FULL Meg
of VRAM as standard.

Trevor has returned from his holiday, and I called round
to see him this morning after I1'd been swimming. I did do him a
note, as I thought he'd probably not returned, but he'd already
returned, so me and my friend Paul from college went in for half
an hour. Trevor said he put the 4A on as soon as he arrived, and
he left it for a bit to warm the chips up!

Late news Jjust in!

Article update!

Todays date is the 20th of September, as you will see if I do a
get date and time function in Protext word processor!>>>>20
September 1993 281:32:89. <<<The time says 21:32:589, but it is in
fact 22:36:24. The KCS, PC emulator on the Amiga won't let me
alter the real time clock on the PC board! So it's stuck at
Greenwich Mean Time, rather than British Summer Time!

I've just returned from swimming with Trevor!

Yep! I roped him into going! 1I'm going again tomorrow!
It's the lifeguards!!!!! Eat your heart out Erika Eleniak!!

Oh, yes, Gary phoned before I went out saying that there were a
few memory problems on the new 80-column card. Financial errors,
rather than technical. He's been pricing up some chips, and
found that Static RAMs are becomming a bit expensive. &21.30 for
a 128K * 8 bit (full 128K RAM chip).
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However, I think I've found the solution whilst look
through my RS book. RS are doing a Toshiba chip which is the
TCS551001APL-70L which has an access time of 70 nanoseconds.

This is somewhat surprising, since when buying 25-99 they work
out at £158.75. This is &1.85 cheaper than the NEC version which
only has an access time of 85 nanoseconds!!!

I can't see how they're working out the pricing for that.
It does have an asterisk by the side of the Toshiba chip which
suggests that it's recently introduced stock, so maybe Toshiba
are deliberately underpricing themselves initially, in an attempt
to flood the market.

For the technically minded (Gary) here's the pin out.

e +
] ]
1 '
NC ———+ 1 32 +-——-vdd
Al6———+ 2 31 +-—-—--Al8
Al4———+ 3 30 +-—-—--CE2
AlR----+ 4 29 +———-R/W
A7 ——-+ § 28 +----A13
AB ———+ 6 27 +————A8
A5 ———+ 7 26 +—-——-A9
A4 ———+ 8 25 +-——-All
A3 ———+ 9 24 +———-NOT OE
A2 ———-+ 10 23 +----A10
Al ———+ 11 22 +———-NOT CEl
A0 ———+ 12 21 +——---D8
Dl ———+ 13 20 +-—--D7
D2 -——-+ 14 19 +-——-D86
D3 ———-+ 18 18 $~-—=D8
GND-———+ 16 17 +———-D4
| [}
] [}
e +
SIZE: 1048876 bits PRICES: 1-24 = £21.00
ORGANIZATION: 131072 words * 8 bits
ACCESS TIME: 70ns max. 25-99 = £185.78
SUPPLY: 8V d.c. +/- 10%
SUPPLY CURRENT: 70mA max. 100+ = £12.60

STANDBY SUPPLY CURRENT: 3mA max.
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That's enough for now about the 80-column card. There'll be a
progress report in my next article.

The name we are currently thinking of for the board is
80TIMES80. The board will also possibly be a half height board,
and I might try and convince Gary to design a doodar that'll let
you interface it straight to the side of the console!!!

Well, what's next in the line of hardware?

I won't do anything on RAM Disks, because Trevor said he was
going to do that. I will say though, that Bud Mills now has an
8Meg, and possibly even a 16Meg HORIZON RAM Disk. I know that
the 8Meg card will definitely work on both the 99/4A and the
GENEVE. On the 4A, you can access all 8Megs as memory by bank
switching around in 8K blocks. The GENEVE will do the same
thing, but you need to take wires directly from the RAM Disk to
the Gate Array on the GENEVE.

The other BIG piece of hardware is Bud Mills SCSI card.

Well, what's a SCSI card? Well, it stands for Small Computer
Systems Interface, and it's not a hard disk interface.

It's a standardized general purpose interface that can be
used to connect alot of devices such as plotters, printers, etc.

It's also Multi-drop, which means you can get about 8
devices on a single cable by setting jumpers which correspond to
ID wires on the cable. The most common use for SCSI is, however,
to connect hard disks, so now it's mainly advertised as a hard
disk interface. Today there are two main hard disk interfaces.
IDE and SCSI. Most PC owners seem to use IDE, but SCSI seems
more powerful, because somehow it seems to let you have larger
drives. I don't really know alot about SCSI, and even less about
IDE, so I think Gary would be the man to answer any questions.

The advantage with finally having a SCSI card available is
that we're back in the mainstream again, after Lewis Phillips hit
the iceberg and then ran off with he lifeboats! -

The DSR for the SCSI card is currenty being re-written so
that we can actually access the larger drives. The problem with
the MYARC HFDCC is that it still uses 256 bytes per sector as TI
floppies use. The control chip on the FDCC will allow up to 64K
per sector though!

If Lou programmed his DSR properly, then we could have had
larger drives from the HFDCC. With the new DSR being re-written
for the SCSI card, we'll be able to hopefully run a few ONE GIG
drives!

Imagine running the disk library from that!

I could probably manage that if I get my full 200 Megs of
ST506/412 drives on-line, but I think I'll invest this year in a
SCSI card and either a half or a full GIG drive! I might even
investigate re-writeable optical drives.

I just hope that the SCSI card has got a selectable CRU,
so that I can run it along side the MYARC HFDCC. I could leave
the odd 80000000 bytes here and there just for GIF's or
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fI-Artist, or GRAPHX. Well, I must try and keep this article
short. The time now is 13:58 and the date is 22-09-93.

I've got the rest of today and tonight to finish the
article, and then I've got to transfer it to TI-Writer so that
it can be properly, and professionally formatted.

Tomorrow night, we are editing the newsletter at Trevors
house, so it must be finished in time. We are also hoping to
have a game of Chess between Battle Chess on the Amiga, and
Video Chess on the Cray 1!!!! There'll be a report on the
result of this in the next issue.

Our 38K card for the side of the console is not off of the
ground officially yet. The 80-column card project is too
important yet. 1I've also been doing some calculations for the
cartridge port. By using just two bytes as a memory map (which
gives us a 16-bit address) we can access 64K * 8K , which gives
us 536870912 bytes. Half a GIG! Therefore we've got an 8K
supercart, 32K superspace, and when TI release their first
Quantum circuit, we'll have the Half Gig Nob Off cart!!!
Therefore, it's quite possible that we could design a 256K E/A
cartridge that uses the chips that we're using for the 80-column
card that I've described above. 1 am trying to keep this article
as short as possible for this issue, so that's it for now as far
as new hardware, and hardware projects are concerned.

I will close by mentioning a bit about my CAD program.
Unfortunately, things ha ve been hectic for the last couple of
months, and I've not had time to do much with the program.

I have got some interesting routines off of my friend Nick,
however, which include, hidden line removal, 3D calculations,
and ray tracing etc. If possible, and if memory allows me, then
as much of this as is possible will be incorporated into the
program. What I have done so far is test out various routines
with C99. The floating point handling is fully tested, and I'm
completely clear on how it works. The trouble with C99 is that
it doesn't have a standard built-in type for floating point
numbers, so it has to be included as a seperate include file
which handles the definition and storage of the numbers.

When trying them out however, they are so easy to use that
you would think they were actually included as a physical part of
the language. 1've fully tested he passing of floating point

numbers into functions, and it works 110%!!! I think I've
chosen an official name for the CAD program though, "TI- Graphic
Designer". Hopefully, I wi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>