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apologies for the
issues

Yes, This is the
Volume 2, Our
lateness and for receiving two
at the same time.

We have reached a crossroad with the
TI "market”. In scientific circles it
is referred to as "publish or perish”.
In this circle it is known as ‘“expand
or vanish". Mot an easy choice...
having invested a areat deal of time
and large sums of wmoney into the
vision of increasing support for the
Tl 929/4A community.

Let’s get blunt. We have to expand
pur subscriber base dramatically.
Perind. We made an offer to all our

without OME taker! We
thousands of
TI owners for two vears how.

subscribers. ..
have sent catalogues .to

As Jonathan Zittrain said in Computer
Shopper., "it is difficult to make a
buck in the TI market." Hey, it's hard
to make a thin dime.

It is a Ffact that all pf you DO
appreciate the work involved. The
problem here is one of meeting costs

(profite? ha!) with sufficient funds -
from orders and/or new subscribers.

We cannot finance a venture that does
not provide a "return". The
bank, backers and available cash will

fair

not allow this to continue. All we
are asking is to find one (or two!)
new subscriber from each of you who DO
support us or from the users groups.

here is reserve final

What we'll do

judgement until the end of September.

company has

One noteable TI support

said that "hardware is the only
product that has a chance in the TI
market... just because it is

difficult to pirate."” This mav be the

final option open here.

all the German hardware

Then aaqain,
has met with a less than enthusiastic
response. How does an inquiry level

of .00@4% arab you? Millers Graphics

opted to cease production on the
GRAMKRACKER .

several hardware prpjects we’'ve SEEN
have never been produced. The risk

seems to outweigh the response.

As Jonathan Zittrain also said in the
Computer Shopper articlej "We, as
users, must decide to what extent we
will support our remainina commercial
firms. We must also consider what we
are dopina to support those innovators
who have supported us so greatly in
the past... This need not be a
question of guilt or morality. The
problem can be phrased is simple
material terms: without a sianiticant
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shift in the balance of those who take
compared to those who give, everyone
will lose. .. what TI users can do i=»
help themselves."

All of this has a great deal to do
with the Great Debate referred to in
the last issue. Terrie Masters has

some timely commentm!

Richard Mitchell
Smart Proarammer

The bent that
can do with his fine
is not qood enough for those who
demand it be wexactly on time, and
accuse him of cheating them alas HCHM.
Richard is & ful! time employee with
an excessive amount of expected
overtime, he is a husband and parent
with at least the same amount of
domentic stress jots of us have to
deal with. All this in addition to
singlehandedly compiling a fine
publication. Why is this not
recognized am the best he can at
this time?

do

sharing of
and GEnie
be aware of
It indeed
remarkable

Barry Traver, his
himself on both Compuserve
give him an extra dome to
his best not being enouah.
does pain him that the
Genial Traveler is not as timely as he
had hoped. Just in the last month he
feolt compelled to spend an incredible
amount of postage money to let us know
an issus was imminent, just to follow
it up with an errata notice. Anyone
with paper and pencil]l can calculate
the cost of 9 disks, & majilers, two
postcards per submcriber and come in
way over the #32.93 subscription fee.
In addition to the two data networks,

Genial Traveler, Genial Computerware,
Barry home-mchools John Calvin and
Preaches. Where {m him best not
encugh?

Craig Miller, his best was a red

flag challenge to a certain mentality
te break and circulate. These then
have their defenders ad nauseum, those
who publically stand up for Craig are
called irrational Miller worshippers.
Really! Now a certain #few are using
words Jike "cheat” "steal®" "deserter”
*traitor®. Based on what? MNot facts
that im for sure. Turbo=-XT was
Tritons idea, not visas versa, It was

2

to the console and tv set, (by
far the majority). Deserter? just who
do you think desiganed the neaw
fantastic Super Extended Basic module.

geared

Etep down off the vituperative
BDAp box and recoghize the
destructiveness of this parochial

pontificating. Recognize the unsung
productive persons within your sroup,
be they young or old, sophisticated or
down home; sncourage and reveal them.
Is vour qlass house without streaks?
We can all learn from one another. 1
can't proaram (or haven’t), but I can
sure appreciate Tom, George, Craig,
Doug, Mike, Peter, Barry, Richard,
Chris etc. I am enriched by them,
they produce sction not drivel.

~ Terrie Masters LA Users Group

I would like » shew of hands from all
those who are in business for
themnelves. Okay. NMow I would like a
show pof hands from all those who would
like ta risk large amounts nf cash
(and larger amounts of time) to
support 2.5 million TI 99/4A owners.

Fine! Thim then is an open i on
to participate in.. 8 aful wayi
send us a new subBEriber, show your
friends the issues, encourage Oowhers
to utilize their investment, bring a
new member to a group meeting, provide
us with an article, program, comment
or something... or if you have more
to offer, we would be very willing to
discuss rpyalties, projects etc.

results of
OMNi.Y provide
te bankruptcy.

Don't get us wrong - the
insufficient "returns”
for a one way ticket

Ve do have new investors which
guarantee that we won’t go under...
but they do have to see svidence that
the vision is more than a dream. I+
encourage one or two new
subscribers, we can continue to return
the energy manyfold. We trust that
vou fully understand the points made!

You cCan

we truly hope that the above
comments provide food for thought and
that a commensurate level of action
{rather that backlash} results.

Further,
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CORCOMP TRIPLE TECH MODIFICATION
PROJECT

by EDWARD A. HALLETT

SOUTHWEST NINETY-MNIMERS

The CORCOMP TRIPLE TECH CARD comes
WITHOUT a LED on the +ront of the card
like the other cards for the TI
EXPANSION BOX. This project consists
of TWO DIFFEREMT modifications. The
firat installs a LED that will 1light
whenever the "CLOCK" portion of the
card is accessed. The second installs

a8 TRI-COLOR LED instead that will

light one color whenever the "CLOCK"
portion of the card is accessed and
will liaht a second color whenever

there is DATA in the "BUFFER"

of the card,

portion
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CAUTION: THIS MODIFICATION IS SOLEY
UNDERTAKEN AT YOUR OWN RISK AMND
VOID YOUR CORCOMFP WARRANTY.

MAY
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The first modification is quite simple
LED

COMF made provisions for a
mﬁm-wm card but never
utilized it. ~ ©On the very early
versions of the card a LED was
installed but was disabled. This was
becaume the LED was apparentiy mounted
in the wrongd location on the card and
would not line up with the PLEXIGLASS
WINDOW of the TI EXPANSION box. The

LED wvwas therefore disabled by burning
it out. To restore its operation
install a new LED in place of the old

one and bend its leads s that the LED
lines up with the PLEXIGLASES WINDGW.
On later versions of the card NO LED
has been installed but the provisions
4or one are atill there.

1. Install]l a 164 O4M RESISTOR in the
location marked "R1" at the BOTTOM
LEFT CORNER of the card. {With the
components UFP - edge connector at the
bottam)

2, Install a LED
marked *"LED"” next to Us,
(filat side or short lead)

in the position
CATHOLRE end
in the lower

hole.

MOTE: For proper alignment with the
PLEXIGLASS WIMDOW the LED should be
positioned in line with Us with the
base of the LED butted up against the
end of Usé. Do not short anvy pins!

light momentarily
portion of the

This LED will
whernever the "CLOCK"
carn is accessed.
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The second (ALTERNATE) modification
adds a TRI-COLOR LED that lights one
when the *CLOCK® portion of the
card is accessed and lights a second
color when there is DATA in the
*BUFFER" portion of the card.

coalor

1, Install a 160 OHM RESISTOR at the

location marked "RI"  at the BOTTOM
ILEFT CORNER of the card
2. Install a NAND GATE (74L5289)

PIGGYBACKED on top of U8. Connect
PINS 7 AND 14 to the CORRESPONDING
pins below. BEND PINS 1 THRU & and
PIMS 8 THRU 13 outward.

{RADIOC
location
connecting

3. Inastall a TRI-COLOR LED
SHACK ] Z276-Aa39) at the
marked "LED" next to U& bw
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_ P
ONE LEAD tc the LOWER CONNECTION POINT
and connecting the OYHER LEAD to FIN TRisLL TEZH CARD PRINTER
11 of the new NAND GATE. i
3
4. Install a 2.7 K OHM RESISTOR 5
between PIN 12 and PIN 7 of the new ¢
MAND GATE. g wEAm  corv
[ L A
i
S. Install a 2.7 K OHM RESISYOR ' 13 \EIJ
between PIN 13 and PIN 14 of the new ne N =
NAND GATE. 7
6. Install a IN34A DIODE, conhecting i
the CATHODE (BANDED END) to PIN 12 of

the new MAND GATE.

7. Connect a 7 INCH LOMG JUMFPER WIRE
from the DIODE'S ANODE LEAD to the

SOLDER PAD directly above the LETTERS
“U2%" at the RIGHT HAND SIDE of the
card.

NOTE: THIS SOLDER PAD 15 CONNECTED TO

THE BUSY LINE TO THE PRINTER.

For those who wish to have REMOTE
“CorPY*" and WCLEAR" buttons for the
TRIPLE TECH here is & new approach.
Pins 13, 14, and 15 of the printer
jack of the TRIPLE TECH card are not
umed by the card. By connecting these
three pins to the “COPY" and "CLEAR"
switches on the card the REMOTE
switches can be mounted on the PRINTER
ITSELF! Pick up these three lines thru

three UNUSED pins on your printer’s

PINS 1 THRU & and PINS 8 THRU 14 of PIO jack and run them to two REMOTE
the ADDED NAND GATE are not used and switches vou install on the printer.
are left NOT connected. (PINS 14, 15, 34, 35, and 36 are
UNUSED on STAR MICRONICSE SG1@
This LED will momentarily light one printers) Check your manual!
color whenever the "CLOCK" portion of
the card is accessed and will light a
second color whenever there is DATA in
the *BUFFER* portion of the card or
flash the second color as DATA passes o0 ot 18
thru the *BUFFER"™ to the printer. ug, 8V
This completes the TRI-COLOR LED
modification, _ . Tl
3 13 IN34GA
3 Y
Z [} 3]
5
3-‘“ ves
TO SOLLER, PAR =
L g7 = L
—= T meaRT
) uté
To PINE UB
Lotk ALLESS LOW DURING ACLESS
“FUE DIoBE AND RESISTOR Guestions cancerning these
MAY BE MiLNTED 24 TDP modifications should be sent to:
oF ua. SOUTHWEST $%ER’'S, P.0. BOX 17834,

TUCSON AZ a373@

ATTN: EDWARD HALLETT., V.P.
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8@ Column display #2:

DIJIT SYSTEMS introduced its latest

product at the 79/Fest-West 87 in Los
Argeles May 1&t%, 1987: The Advanced
Video Processor Card. The AVPC +fits

into the Peripheral Expansion Box and
is compatibie with existing TI 99/4A
softvware. It features B89 column text,
advanced araphics and up to 512
colors. The DIJIT SYSTEMS card
contains 192k of viden RAM and is
designed to work with the
DPIJIT-EYEzZer, and external Gen-lock
and video digitizing accessory. This
will allow titling and graphic
overlays on home videos an as
computer manipulation of
video images.

The DIJIT Systems AVPC aives
99/4A video processina
comparible with the Atari
Amiaa.

well
external

the TI
povier

eT and

After sueeing the side port version,
Tom Spillane of DIJIT Systems decided
that a different version Ffor the
Peripheral Expansion Box was a logical
product. If you recall, DIJIT markets
an-RGE monitor interface for the TI
@9/44A,

In +$ollowing up the information, I
spoke with HMr. Spillane at soOme
length regarding their 88 Column CARD.
It works with most existing s=software,
has & palette of 512 colours, built-in
interface for mouse and light pen
input as wel)] as working with Basic,
Extended Pasic and Assembly lansuage.

DIJIT neatly
addresses the problems of providing
for 8@ column display from the PEB!
the necessary information is placed on
the bus and is decoded on the card -
rather than relying pn the information
from the 9%9%18A VIP (Video Displaw
Processor). This 9ives the “AVPC
Card” additional flexibility and
ability toc perform other functiocns.

The approach taken by

HCM %15
with
Mr.
will
with

Magnavox
video

recommends the
RGB monitor +for analoa
their unit. According to
Spiliane a video diaitizer unit
be the primery application

DIJIT

5

additional software being made
available by independent programmers -~

such as David Allan and others.

The retail price will be %1935, 02
direct from DIJIT Svatems, 4345
Hortensia Street, San Diego, CA 92123
Phone: (619) 295-33&1

Release is scheduled for August 1987,
We have several of the DIJIT Systems
devices on order.

Mechatronic 8@ Column Device?

Remember the 8¢ column card from
Mechatronic? We promised to do a
review at a later date. Well, after
MONTHS of fruitleas effort, vie have
been unhable to obtain the correct
EPROM from Mechatronic.

(Monty sent us another EPROM, but

‘correct’ version.)

The device’s "documentation" was even
worse than usual. Illegible notes and
NO information on programming the new
YDP chip was all that was received.
Meedlens to sav, we were never able to
get evervthing worked out to our
satisfaction. Letters and phone calls
to Mechatronic have gone unanswered.

still not the

is that we had 786 advance
the device to be filled upon
According to T.A.P.E. Ltd.
units have been shipped to
North America. Obviousl there is
little incentive to 90 further with
attempting to amsist owners obtain one
of theae devices.
On another front,

The pity
orders on
delivery.
a mere 24

Bernardt Mueller of
Mechatronic made an aqreement with
Monty Schmidt to write the softuware
for the 88 column peripheral. After
doing the work to produce an -1
column TI VWriter and other programs,
it seems that they became unwilling to

fulfill their end of the bargain.

Sa much for that device. As Peter
Hodie put it, the DIJIT Systems AVPC
appears to have better support - even
at this point.

Those cof you who vwere uaiting for the

availability of the Mechatronic
device, call DIJIT with your support!
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RGB COMVERSIOM - PART TWO
by Steven Schmitt

Since last $all when I reported on how
to modify the TI 99/4A console with a
TMS9928A video processor to  improve
the ecreen resolution, 1 have made
progress on both the circuit described
in the previous article and on a RGB
converter circuit.

The previous article described how to
generate a high bandwidth monochrome
sighal and a composite video signal
for color generation. Since then I
have changed the mixer circuit from
one using the I.M318 operationatl
amplifier to a mixer using two Radio
Shack transistors. The revised
circuit is verv similar to one shown
in Mational Semiconductors
applications sheet for the LMIBBY. As
far am its performance goes, it does
not offer anyv advahtages oOover the
previous mixer but the parts are
easier to obtain.

Miller has been very
evaluated the

Mr. Jack
helpful. He has
circuits and helped soveral
documentation errors. He also
reported that it is very eamsy to
slightly modifvy weither circuit to
generate Commodore video. Commodore
video uses two swsignals, one being a
luma sianal and the other is & chroma
signal. When used with a Commodore
1802 monitor the results approach RGBS
quality as the modified circuits
generate better Commodore video than a
Cé4 does.

correct

Am a help to those who want to attach
a monitor in this manner, my tesnage
son has agreed to etch PC boards for
®17.08. S0 far we have made about a
hal$ dozen boards and they all turned
out gquite well. I+ anvone wants to
have &8 go at making their
boards, I can send copies of the parts
lint, card layout, instructions etc.
for 95,00,

owun PC

The RGE board was much more difficult
to design than I originallvy thought it
would be. T intended to use the
TMS9928A

video processor to drive 6 analoa sianals available from

analog RGB monitors such as the Apple
IIGS wuses. To acceomplish only that
requires some fairly wimple mixersa.
TI has published the detailed circuits
that are nesded. However, the lowest
priced RGE manitors are the TTL
(transistor to transistor logic)
tvpes, usually advertised as IBM P.C.
compatible. In addition, the new
Triton TURBO P.C. alsp uses a
TTILL-RGBI monitor sp it wmade sense to
trv to demign an interface circuit to
attach the same tvpe of monitor to the
F9/4A, In this regard I was fairly
succensful but the circuit does have
some limitations. The folliowing
detailed digcussion will point out the
limitations and g@ive insight to its
operation.

televisions use low
picture tubes that can

most, about 308 lines
across the fece of the tube. Most
composite monitors uee the same
picture tubes - mso they are limited to
4% column resolution. Dimplay of 88
columne with €8 pixels per character
regquires a resclution of 648 lines.
RGE monitorw use very high resclution
picture tubest which s the reason
thev cost #mo much., Attaching an-ReN
monitor te a 4% column computer like
the T@! 99/4A results in a display
which is almost breathtakineg,

Standard
resolution

display, at

The standard P.C. compatible RGBI
monitors use TTL level inputs which
are either on or off, The four inputs
needed to generate 14 coclors are! red,
areen, blue and intensity. An
additional composite svnc signal is
needed for the horizontal and vertical
svnc pulises, Takle 1 shaws a
comparison of the colors available
$rom sn RGBI monitor and the 14 colors
from the TI Q@ /4A., In realitv,
neither standard has 16 colors, the
both have 1% colors of which there are
1% which are mimilar ar the same, The
missing colors that the TI has and
RGBI does not are medium red and
medium areen. For these tuwn colors
dark red and dark green will be umed.

designed to
three
a Tl

board was
from the

The circuit
generate TTL wsignals
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FROM THE CREATORS OF BANNER '09 AND EXTENDED BUSINESS GRAPHS.......

PAINT 99

(C) Copyright 1386

ENTIRELY
JOYSTICK
CONTROLLED! =y 3 @
8] L 23Y |92% morE
& §y e GRAPHICS
SPACE THAN
Fe| FLE EXTRAS UNDO PREVIOUS
I FerTEg % T TI GRAPHICS
USE TOOLS, 35 B S W PUR PROGRAMS!!
PENCIL —
ERASER, THE SCREEN
PJ;QIET BRUSH ACTS LIKE
CIRLCE, OVAL
BOX.LINE & A WINDOWI
TEXT!
$39.95
\ screen size Joy Paint'99 graphics page siu/
{shown amaller then sctusl print size)
Our all new 1009 assembly Tanguage program features graphio capabilities
found in no other software application. Use JOY PAINT ‘99 to create signs,
TH99/74A, 32K, charts, diagrams, advertisements, or graphics of any type. JOY PAINT 99 is [COMING SOON:]
Disk drive, sophisticated, yet simple to use. In fact, the user never needs to touch the JOY PAINT ‘99
Joy Stick, and keyboard; all functions are joystick controlled. There are no complicated COMP AN ION!
one of the function keys to remember, just simple on-screen TOOLS. JOY PAINT '99 allows )
following:  gircles and ovals to be drawn with incredible speed and precision. Lines, boxes with :*_Ugf:‘.;‘;d
Extended Basio,  and rectangles can also be quickly drawn) Additionally, the FILL. PAINT BRUSH, oAy
Or FASSM,  onq SPRAY-CAN tools allow filling and painting in any one of twenty six selectable L

or Mini-Memory. oA TYERNS! JOY PAINT *99 also feature 8 different brush shapes!

A ‘pull down window" contains many more features that make creating and
Epson compatible manipulating graphios fun and easy. Any object can be INVERTED, ROTATED,
printer such as
Gernini 10x or A MAGNIFY feature allows graphics to be increased. A ZOOM OPTION, called

FATPIXELS, allows fine single dot editing.

15, T impact,
etc. is optional. JOY PAINT '99 also contains dozens of features not found in any other
(soon other graphics application. For instance an 'UNDO’ feature that instantly ‘takes back’

the last portion of work the user performed! ks DIRECTORY feature can catalog

your diskettes! JOY PAINT ‘99 CONSERVES DISK SPACE, by not saving the
redundant blank areas fn your graphics! Printouts can be made directly in normal,

or double size, and in single or double density! Be among the first to experience
this unique and practical program; ORDER YOURS TODAY..... $39.95 POSTPAD.

GREAT LAKES SOFTWARE
804 E. Grand River Ave., Howell, MI 48843

printers tool)

FLIPPED VERICALLY or HORIZONT ALLY, COFIED, MOVED , OR STORED ON A CLIPBOARD!

—
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99/4A console modified with a TMS9928A
video processor. To keep things
interesting, another table with a lot
ot obscure data is shown in figure 2.
The first three columns aive the
voltage levels of the three analog
signals gqenerated by the TMS99284A
video processor. These vnltages were
measured when the initial displav was
on and the sionals were D.C. restored
to show both positive and negative
values, Shown in the next thres
columns are the algebrajc sums of the
input voltages needed bv the circuit.
For example: R (red) is the aum of the
R-Y and Y input signals while B (blue)
is the sum of the B-Y and ¥ inputs,
Green is formed by the equation shown
in figure 2. The last 4 columns are
the desired TTL levels needed to drive
a RGBI monitor.

The interface circuit consists of two

amplifiers with b.cC. restoration
tollovwed by four COmparators to
oenerate the TTL-RGBI outputs,. A

comparator is a device which compares
its two inputs and if the (+} input is
a few millivolts higher than the (-)
input the output goes to a TTL high
level. These devices are very similar
to operational amplifiers and most of
the common ones are quite slow with
delavs of 88 nanoseconda or mors.
Because & singie pixel is onlv about
200 nanoseconds wide, the circuit
requires very high speed comparators.
The Signetics NES21 with a delay of 12

nanoseconds "T ¥ 3 chosen for the
circuit.
From table 2 it can be mesen that the

R, G and B signals have sufficient
separation between the highest voltage
requiring a *#° osutput and the lowest
voltage for a ’1’ output. For example
the comparator used the generate the R
signal has to be able to generate a
'@’ output for Blue - which is 44
millivolts - while generating a *1°
output for dark wvellow which has a 62
millivolt input, The result is an 18
millivolt difference batwesn blue and
dark vellow.

The intensity sianal cannot be sasily
derived from the three inputs as gray

and dark vellow are actually supposed 8 requiring separate svncs.

to be brighter than magenta and cvan.
Special circuits are required to
aesnerate the necessary separations.

CIRCUIT DESCRIPTION:

The console already has a very good
amplifier and D.C. restoration
circuit for the Y signal. The R-Y and
B-Y signals come directly +from the
viden procsssaor. Thersfors the
necessary circuits are provided aon the

converter bopard. Both circuits are
identical.
&1 and 842 form a direct-coupled

amplifier with a unity gain, The
purpose is to delavy the R-Y msignhal to
match the delay of the ¥ amplifier in
the console and also provide a low
impedence source for &3. Q@3 ims an
emitter follower stage to provide a
very low impedence mource to the D.C,
restoration circuit, Almo, the
bandwidth of Q3 is limited by the high

bias current and serves to filter the
higah freguency nuine from the R-Y
signal., For some reason, the TMS9728A

generates a large amount of high
fregquency "trash® on its outputs and
this noise must be filtered out.

serve to lock the D.C.
the signal to ground during

C1 and &4
leve! of

the horizontal pulse, achieving a
constant D.C. reference far the R-Y
signal. @494 is turned on during every

force the output to a
drives enough
C1 with correct

mvnc pulse to
ground level while @3
current to maintain
charge.

a¥, G1¢ and Qi1 wtrip the sync pulses
from the Y input and drive both the
D.C. restoration circuits and
generate a negative composite svnt to
the monitor. ay is an emitter
follower to isclate the input and Q1@
is capacitive coupled to sitirip the
svync pulses. @11 generates a negative
S volt TTL level svnc pulse and {f a
positive svnc is nesded it can be
inverted with a TTL inverter.

This circuit gensrates a compomite
svnc which mav not match some monitors
There are
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circuitse which can separate the two
svncs but in most cases the monitor
will 'OR? the two separate svncs
together to form a composite svne., If
vour monitor does this, either the
horizontal or vertical svnc input can
be driven with the compoemite svnc and

the other input tied inactive,.

After the R-Y and B-Y signals are
amplified and D.C. restored thev are
mixed with the Y input and fed to the
comparators. For example: the
comparator used to generate the R
signal is driven by a voltage divider
between the R-Y and Y inputs. The
output of this divider is {((R-Y)+Y)/2
and fewds the (+}) input, The (=)
input is connected to a SO8 ohm
potentiometer to set the threshold.
Refering to table 2 it can be seen
that with the threshol!d set st 353
millivolts the correct putput will be
generated.

The B comparator is identical to the R
comparator while the G comparator is
somewhat different. In this case the
¥ s®signal drives the (+) input and the
(=) input is driven by a voltage
divider between the two color siaonals.
The threshold is set by an adjustable

current wsource connected to the (-)
input.

The I signal is derived from the Y
input with additional circuits to
generate 2 variable threshold. There
is no single threshold which will
vork. Using the R, G and B signals, a

variable threshold can be created,

Figure 3 shows the five groups of
colors that need different thresholds.
By making the correction shown in
column 3 a common threshold of 84
millivaolts is obtained.

The 7415138 decodes four of the five
color @roups with just B being the
fifth g@roup. Since Red and Green need

the same correction, they are ’'CR’ed
together by diodes D1 and D2, ICq i=
a 74984 which is =an open collector

inverter to provide closely controlled
up end down levels to resjistors R? to
R3&. Theses four resistors are

the thresholds. For example: vellow
is decoded on pin 18 of IC3. This
causes pin 1@ of IC4 to 9o to S volts
during vellow or dark vellow and R3®
then feeds enough current to the (-)
input of the comparator to whift the
threshold down 18 millivolts.

Conclusions:

The circuit generates very good R, G
and B signals but under some cases the
I signal is unstable. The NESZ21
comparator needs a S millivolt
overdrive for {fast operation. Because
the two shades of vellow are only 8
millivolts apart, at best only 4mv of
overdrive can be achieved for vellow.
Furthermore, small changes in the D.C.
restoration circuits will reduce the

overdrive. Under some cases dark
vellow, medium Qreen and medium red
will be =low or even hash-up.

Fortunately these problem colors are

tvpically only used for aames and all

the normaij colors used for serious
work are stable and sharp.

The resolution of all the high
intenaity colors and most of the low

better than one
It ims possible

intensity colora im
pixel with no shadous.
to define a character with a
*AASSAASSASSAASS" pattern and display
it with just about anv foreground and
background color combination. The
checkerboard pattern will be displaved
clearliv!

I have inciluded lavouts for a two
sided PC board B0 that the more
adventuresome can etch their own
gircuit boards. A two lavered card is
reqgquirwd with the wiring on the back
side and the voltage planes on the
component side. The wiring image is a

positive imaoe, that is the lines on
the final PC board should be the same.
ag the wiring imaae. The voltage

means

planes image is » negative which
that most of the copper is left on the
PC board with onlvy the lines being
etched awav.

The following procedure is how I made
the PC board. First check the two
wiring images to ensure they are both

connected to the comparator to switch 9 the same sizel! if not, one of them has
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so they are the same.

fone through many
originals to the one
and have probably
changed size. Start with the voltage
plane image, it is already a negative
s0 & transparent copy can be made by
running it through a transparency
maker. Make wmix transparencies and
carsfully stack them together as it
takes about six to be opagque to the
ultraviolet light needad to expose the
photo-resist. Sensitize the copper
clad board with negative tvpe photo
resist and ume the foils to expose the
photo resist. After the photo resist
is developed the wiring inage can be

to be redrawn
These images have
steps  from my
published here

transfered to the back side.

To transfer the positive wiring image
1 used m Meadowlake TEC-2808 +ilm.
Meadowlake film is a heat resistant

film which has the unique property of
not allowing copy toner to be fused to

it. To make a PC board simply run the
Meadowlake $ilm through a copier to
copy the wiring imaqe to the film,
Then use a flat iron to transfer the

image from the film to the copper clad
board. The result is the same as |if
the PC board was run throush the
copier and the imaqe is etch
resistant,

Aftter the board is etched, drill out
all of the holes and solder in the
jumper wires. There are two kindm of
jumpers, those that anly jumper
between the twp sides of the board and
those that connect lands on the back
side., Most of the components are only
soldered on the back wside but some
like @3 must be soldered directly to
the voltage planes on the component
side. Some parts like C18 also serve
as jumpers between sides and have to
be soldered on both sides of the
board.

must bDe well
any thermal

The two power supplies
regulated and not have

dri+tt. I used the circuit in figure 4
with large heat minks on the
regulators to generate the +5 and -5

volt supplies.

The
converter

cable between the console and the
circuit should be well

10

short as possible -
The audio mignal

shielded and as
not longer than 12",
should be separated from the video
signals as these tend to cross talk
(noise Ffrom one will interfere with
signals on the other) thus neither
will be very satisfactorvy.

the three potentiometers for
and B wmignals is just a
trial and error and is

The intenmitv signal is
adjust as resistors R27 -
also be selected. First
mtart with the values shown. A the
potentiometer is turned in the
direction to make the colors into low
intensity the order they should turn
dark are: light vellow, light red,
l1ight @reen, blue, magenta and white.
Turning the potentiometer in the other
direction should make the following
dark colors turn bright in this order!
vellow, dark blue, med green, med red
and garay. Resistorm R27 to R3Z must
be selectead to match weach individual
TMS9928A video processor us the output
levels of the three siganals will Vary
by small amounts and the circuit is
sensitive to small changes.

Setting
the R, G
matter of
fairly easv.
harder to
R3IZ must

not want to make
my son has agreed
S1L7.08. This

For those who 40O
their own PC board,
to make them far
includes postage and an instruction
package. I also have a few TMS9928A
video processors available for S12.00
which includes circuit diagrams, spec
sheets and soms other information.

Meadowlake #ilm is available from?

Meadpwl ake Corporation
PO Bax 497

Northport, NY 117648

The price for 5 sheets of TEC-2@@ film
is €3.95 + %1.82 postage.

Gond luck. You can resch me at the
follomwing address byv mail for
assistance.

Steven Schmitt
2304 1dAth Ave. NW
Rochester, MN 55581
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&4k MEMORY MAP MODIFICATION

(Teaken off the GEnie bulletin board on
the 18th of May, 1987)..Nelson Bvrne

-

Category 1, Topic |
Message S7@ Sun May 17,
tBuh’'Wheatl at a9::t4 EDT

1987 J.CLULOUW

Steve T

Ax to what Mike Ballmann’s &4K 16 bit
bus modification for the console is, I
thought I'd put my repivy here in the
BB (in case RYTE or anvone else is
interested). To do it vou need two
3ZK bvte memory chips (I wumsed the
Mitachi 62256 but the NEC would be 0K
too) and a 74LS21 and 74L5153. Total
comt around %27, These four IC’s gt
piggvbacked on other IC’s on the
console PC board, and then vou have t0
solder in some jumpers.

Am of right now HMike's mod does
replace the 3I2K card, and vou would
have to pull the 32K card out of the

PEBE, The data lines are on the 16 bit
data bus and do not have to go through
the 16 to 8 bit converter circuit as
do the 32k or 128k+ memory card or the
"matchbox* 3I2K projects with 62464°'s
that have been put various places.
Mike's mod actually adds 32K WORDS
(64K bvtes of RAM) of which 16K words
{32K bytes) are in the 32K memory
expansion mpace and in use now.
That's why the mod ogives you a 58%
increase in spesed -- all of sudden
vour whole 32K is running like that
precious 255 bvtes of CPU PAD at >8399
>83IFF.

BUT, as if that weren’t enouah, Mike
is alwse working on switching in the
other four 8K blocks! There's one BK
bloek for every 8K bleck in the TI
address space (&4K) . Right now only
the four bleocks for the 32K wmemory are
in use, though. Mike is wsending
preliminary schematics for a board
that will 9o in the console and take
care of switching in the REMAINING
four blocks. I'm not sure just how it
will work, but I guess it will switch
aut the corresponding console blocks,

15

is that aside from
faster computer with 32K
going to be a number of
additional developments with this
project. 1f vou decide to do it, let
me know when you get vour IC’s (vou’ll

Anvway. the point
having &

there are

salso need that spare black and silver
console). Then I’1l take my console
apart and make up a set of step by
step instructions with pin numbers,
every jumper, how to do the
pigavbacking etc. The whole mod would
take about an hour and a half to do

(it took me a lot ijonger because I

made lots of stupid mistakes.)

Rather than try f0or the 32K on the DSR
card, 1°d 90 for Mike's mod if I were
YOu, It's got a lot more potential
and would sctually be simpler to do.

- - -

Okay +folks, this project is just what
the Dactar ordered. .. a true
bankswitching project for the

venerable $9/4A, A% noted, a board to

take care of most of the circuitry
would be necessary or desireable to
avoid mistakes and make the entire

projiect sasier.

this would cost under
actual CAD work - once
the finalized design was completed,
From there, the cost of each board
depends entirely on how many ftinished
boards are prdered. G0 we're back te
the guestion! how many people are
interested enough to:
A) write a letter
B) mpend the necessary $$$
C) invest the time & parts needed

From experience,
%892 for the

imagine that a clever bank
scheme done under software
would allow an  impressive

super powerful to be
implimented on the 9%9/4A... totally
compatible with existing pro9rams

without a laree purchase price.

I would
awitching
control
array of

The nagging question is one of who
would write software to take advantase
this tvpe nf modification done on
"x* pnumber of consoles, How many of
vour non-tech friends would hmve this
mod done?

of
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