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Yes, This is the June issue... 	V24 

Volume 2. Our apologies for the 

lateness and for receiving two issues 

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". Not an easy choice... 

having invested a great deal of time 

and large sums of money into the 

vision of increasing support for the 

TI 99/4A community. 

Let's get blunt. 	We have to expand 

our subscriber 	base 	dramatically. 

Period. We made an offer to all our 

subscribers... 	without ONE taker! We 

have sent catalogues ,to thousands of 

TI owners for two years now. 

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 fact that all of you DO 

appreciate the work involved. 	The 

problem here is one of meeting costs 

(profits? ha!) with sufficient funds -

from orders and/or new subscribers. 

We cannot finance a venture that does 

not provide a fair "return". 	The 

bank, backers and available cash will 

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. 

What we'll do here is reserve final 

Judgement until the end of September. 

One noteable TI support company has 

said that "hardware is the only 

product that has a chance in the TI 

market... Just because it is 

difficult to pirate." This may be the 

final option open here. 

Then again, all the German hardware 

has met with a less than enthusiastic 

response. How does an inquiry level 

of .0006% grab you? Millers Graphics 

opted to cease production on the 

GRAMKRACKER. 

Several hardware projects we've SEEN 

have never been produced. The risk 

seems to outweigh the response. 

As Jonathan Zittrain also said in the 

Computer Shopper articles "We, as 

users, must decide to what extent we 

will support our remaining commercial 

firms. We must also consider what we 

are doing 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 significant 
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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 is 

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 comments: 

The best that Richard Mitchell 

can do with his fine Smart Programmer 

is not good enough for those who 

demand it be exactly on time, and 

accuse him of cheating them ala HCM. 

Richard is a full time employee with 

an excessive amount of expected 

overtime, he is a husband and parent 

with at least the same amount of 

domestic stress lots of us have to 

deal with. All this in addition to 

singlehandedly 	compiling 	a 	fine 

publication. Why is this not 

recognized as the best he can do at 

this time? 

Barry 	Traver, his sharing of 

himself on both Compuserve and GEnie 

give him an extra dose to be aware of 

his best not being enough. It indeed 

does pain him that the remarkable 

Genial Traveler is not as timely as he 

had hoped. Just in the last month he 

felt compelled to spend an incredible 

amount of postage money to let us know 

an issue was imminent, just to follow 

it up with an errata notice. Anyone 

with paper and pencil can calculate 

the cost of 9 disks, 6 mailers, two 

postcards per subscriber and come in 

way over the $30.00 subscription fee. 

In addition to the two data networks. 

Genial Traveler, Genial Computerware, 

Barry home-schools John Calvin and 

Preaches. Where is his best not 

enough? 

Craig Miller, his best was a red 

flag challenge to a certain mentality 

to 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 like "cheat" "steal" "deserter" 

"traitor". Based on what? Not facts 

that is for sure. Turbo-XT was  

geared to the console and tv set, (by 

far the majority). Deserter? just who 

do you think designed the new 

fantastic Super Extended Basic module. 

Step down off the vituperative 

soap 	box 	and 	recognize 	the 

destructiveness of 	this 	parochial 

pontificating. 	Recognize the unsung 

productive persons within your group, 

be they young or old, sophisticated or 

down home; encourage and reveal them. 

Is your glass house without streaks? 

We can all learn from one another. 

can't program (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 action not drivel. 

- Terrie Masters LA Users Group 

I would like a show of hands from all 

those who are in business for 

themselves. Okay. Now I would like a 

show of hands from all those who would 

like to risk large amounts of cash 

(and larger amounts of time) to 

support 2.5 million TI 99/4A owners. 

Fine! This then is an open invitation 

to participate in a meaningful way: 

send us a new subscriber, show your 

friends the issues, encourage owners 

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 royalties, projects etc. 

Don't get us wrong - the results of 

insufficient "returns" ONLY provide 

for a one way ticket to bankruptcy. 

We do have rvew investors which 

guarantee that we won't go under... 

but they do have to see evidence that 

the vision is more than a dream. If 

you can encourage one or two new 

subscribers, we can continue to return 

the energy manyfold. We trust that 

you fully understand the points made! 

Further, we truly hope that the above 

comments provide food for thought and 

that a commensurate level of action 

Tritons idea, not visa versa. It was 2  (rather that backlash) results. 
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CORCOMP TRIPLE TECH MODIFICATION 
PROJECT 

by EDWARD A. HALLETT 

SOUTHWEST NINETY-MINERS 

The CORCOMP TRIPLE TECH CARD comes 
WITHOUT a LED on the -front of the card 
like the other cards for the TI 
EXPANSION BOX. This project consists 
of TWO DIFFERENT modifications. 	The 
first 	installs a LED that will light 
whenever the "CLOCK" portion of the 
card is accessed. The second installs 
a TRI-COLOR LED instead that will 
light one 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. 

CAUTION: THIS MODIFICATION IS SOLEY 
UNDERTAKEN AT YOUR OWN RISK AND MAY 
VOID YOUR CORCOMP WARRANTY. 

The first modification is quite simple 
as CORCOMP made provisions for a LED 
on the TRIPLE-TECH card b u t never 
utilized it. On the very early 
versions of the card a LED was 
installed but was disabled. This was 
because the LED was apparently mounted 
in the wrong location on the card and 
would not line up with the PLEXIGLASS 
WINDOW of the TI EXPANSION box. The 
LED was therefore disabled by burning 
it out. To restore its operation 
install a new LED in place of the old 
one and bend its leads so that the LED 
lines up with the PLEXIGLASS WINDOW. 
On later versions of the card NO LED 
has been installed but the provisions 
for one are still there. 

1. Install a 100 OHM RESISTOR in the 
location marked "RI" at the BOTTOM 
LEFT CORNER of the card. 	(With the 
components UP - edge connector at the 
bottom) 

2. Install a LED in the position 
marked "LED" next to U6. CATHODE end 
(flat side or short lead) in the lower 

hole. 

NOTE: For proper alignment with the 
PLEXIGLASS WINDOW the LED should be 
positioned in line with U6 with the 
base of the LED butted up against the 
end of U6. Do not short any pins! 

This 	LED 	will 	light momentarily 
wherever the "CLOCK" portion of the 

car -) is accessed. 

The second (ALTERNATE) modification 
adds a TRI-COLOR LED that lights one 
color 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. 

1. Install a 100 OHM RESISTOR at the 
location marked "RI" at the BOTTOM 
LEFT CORNER of the card 

2. Install a NAND GATE 	(74LS00) 
PIGGYBACKED on top of U8. Connect 
PINS 7 AND 14 to the CORRESPONDING 
pins below. 	BEND PINS 1 THRU 6 and 
PINS 8 THRU 13 outward. 

3. Install a TRI-COLOR LED (RADIO 
SHACK 	# 276-035) at the location 
marked "LED" next to U6 by connecting 

3 
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ONE LEAD to the LOWER CONNECTION POINT 
and connecting the OTHER LEAD to PIN 
11 of the new NAND GATE. 

I1- R101..c. TECH CARS I  PmutrrEk 
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4. Install a 2.7 K OHM RESISTOR 
between PIN 12 and PIN 7 of the new 
NAND GATE. 

5. Install a 2.7 K OHM RESISTOR 
between PIN 13 and PIN 14 of the new 
NAND GATE. 

6. Install a 1N34A DIODE, connecting 

the CATHODE (BANDED END) to PIN 12 of 
the new NAND GATE. 

7. Connect a 7 INCH LONG JUMPER WIRE 
from the DIODE'S ANODE LEAD to the 
SOLDER PAD directly above the LETTERS 
"U25" at the RIGHT HAND SIDE of the 
card. 

NOTE: THIS SOLDER PAD IS CONNECTED TO 
THE BUSY LINE TO THE PRINTER. 

PINS 1 THRU 6 and PINS 8 THRU 10 of 
the ADDED NAND GATE are not used and 
are left NOT connected. 

This LED will momentarily light one 
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 
thru the "BUFFER" to the printer. 
This completes the TRI-COLOR LED 
modification. 
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For those who wish to have REMOTE 
"COPY" and "CLEAR" buttons for the 
TRIPLE TECH here is a new approach. 
Pins 13, 14, and 15 of the printer 

jack of the TRIPLE TECH card are not 
used 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 
PIO Jack and run them to two REMOTE 

switches you install on the printer. 

(PINS 14, 	15. 34, . 35, and 36 are 
UNUSED on STAR MICRONICS 	SGIO 

printers) Check your manual! 
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Questions 	concerning 	these 

modifications should be sent to: 
SOUTHWEST 99ER'S, P.O. 	BOX 17831. 

TUCSON AZ 85730 
ATTN: EDWARD HALLETT. V.P. 
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80 Column display #2: 

DIJIT SYSTEMS introduced its latest 

product at the 99/Fest-West 87 in Los 

Angeles May 16+'-, 1987: The Advanced 

Video Processor Card. The AVPC fits 

into the Peripheral Expansion Box and 

is compatible with existing TI 99/4A 

software. It features 80 column text, 

advanced graphics and up to 512 

colors. The DIJIT SYSTEMS card 

contains 192k of video RAM and is 

designed to work with the 

DIJIT-EYEzer, and external Gen-lock 

and video digitizing accessory. This 

will allow titling and graphic 

overlays on home videos as well as 

computer manipulation of external 

video images. 

The DIJIT Systems AVPC gives the TI 

99/4A 	video 	processing 	power 

comparible with the Atari ST 	and 

Amiga. 

After seeing the side port version, 

Tom Spillane of DIJIT Systems decided 

that a different version for the 

Peripheral Expansion Box was a logical 

product. If you recall, DIJIT markets 

an RGB monitor interface for the TI 

99/4A. 

In following up the information, I 

spoke with Mr. Spillane at some 

length regarding their 80 Column CARD. 

It works with most existing software, 

has a palette of 512 colours, built-in 

interface for mouse and light pen 

input as well as working with Basic, 

Extended Basic and Assembly language. 

The approach taken by DIJIT neatly 

addresses the problems of providing 

for 80 column display from the PEB: 

the necessary information is placed on 

the bus and is decoded on the card -

rather than relying on the information 

from the 9918A VDP (Video Display 

Processor). This gives the "AVPC 

Card" 	additional 	flexibility 	and 

ability to perform other functions. 

DIJIT recommends the Magnavox HCM 515 

RGB monitor for analog video with 

their unit. According to Mr. 

Spillane a video digitizer unit will 

be the primary application with 5  

additional 	software 	being 	made 

available by independent programmers 

-such as David Allan and others. 

The retail price will be 	$195.00 

direct from DIJIT Systems, 4345 

Hortensia Street, San Diego, CA 92103 

Phone: (619) 295-3301 

Release is scheduled for August 1987. 

We have several of the DIJIT Systems 

devices on order. 

Mechatronic 80 Column Device? 

Remember 	the 80 column card from 

Mechatronic? We promised to do 	a 

review at a later date. Well, after 

MONTHS of fruitless effort, we have 

been unable to obtain the correct 

EPROM from Mechatronic. 

(Monty sent us another EPROM, but 

still not the 'correct' version.) 

The device's "documentation" was even 

worse than usual. Illegible notes and 

NO information on programming the new 

VDP chip was all that was received. 

Needless to say, we were never able to 

get 	everything worked out to our 

satisfaction. Letters and phone calls 

to Mechatronic have gone unanswered. 

The pity is that we had 786 advance 

orders on the device to be filled upon 

delivery. According to T.A.P.E. Ltd. 

a mere 24 units have been shipped to 

North America. Obviously there is 

little incentive to go further with 

attempting to assist owners obtain one 

of these devices. 

On another front, Bernardt Mueller of 

Mechatronic made an agreement with 

Monty Schmidt to write the software 

for the 80 column peripheral. After 

doing the work to produce an 80 

column TI Writer and other programs, 

it seems that they became unwilling to 

fulfill their end of the bargain. 

So much for that device. As Peter 

Hodie put it, the DIJIT Systems AVPC 

appears to have better support - even 

at this point. 

Those of you who were waiting for the 

availability of the Mechatronic 

device, call DIJIT with your support! 
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RGB CONVERSION - PART TWO 

by Steven Schmitt 

Since last fall when I reported on how 

to modify the TI 99/4A console with a 

TMS9928A video processor to improve 

the screen resolution, I 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 

signal and a composite video signal 

for color generation. Since then I 

have changed the mixer circuit from 

one using the LM318 operational 

amplifier to a mixer using two Radio 

Shack transistors. The revised 

circuit is very similar to one shown 

in National Semiconductors 

applications sheet for the LM1889. As 

far as its performance goes, it does 

not offer any advantages over the 

previous mixer but the parts are 

easier to obtain. 

Mr. 	Jack Miller 	has 	been 	very 

helpful. He has evaluated the 

circuits and helped correct several 

documentation errors. He also 

reported that it is very easy to 

slightly 	modify either circuit to 

generate Commodore video. 	Commodore 

video uses two signals, one being a 

luma signal and the other is a chroma 

signal. When used with a Commodore 

1802 monitor the results approach RGB 

quality as the modified circuits 

generate better Commodore video than a 

C64 does. 

As a help to those who want to attach 

a monitor in this manner, my teenage 

son has agreed to etch PC boards for 

$17.00. So far we have made about a 

half dozen boards and they all turned 

out quite well. If anyone wants to 

have a go at making their own PC 

boards, I can send copies of the parts 

list, card layout, instructions etc. 

for $5.00. 

analog RGB monitors such as the Apple 

IIGS uses. To accomplish only that 

requires some fairly simple mixers. 

TI has published the detailed circuits 

that are needed. However, the lowest 

priced RGB monitors are the TTL 

(transistor 	to 	transistor 	logic) 

types, usually advertised as IBM P.C. 

compatible. 	In addition, 	the 	new 

Triton TURBO P.C. also uses a 

TTL-RGBI monitor so it made sense to 

try to design an interface circuit to 

attach the same type of monitor to the 

99/4A. In this regard I was fairly 

successful but the circuit does have 

some limitations. The following 

detailed discussion will point out the 

limitations and give insight to its 

operation. 

Standard 	televisions 	use 	low 

resolution picture tubes that can 

display, at most, about 300 lines 

across the face of the tube. Most 

composite monitors use the same 

picture tubes - so they are limited to 

40 column resolution. Display of 80 

columns with 8 pixels per character 

requires a resolution of 640 lines. 

RGB monitors use very high resolution 

picture tubes: which is the reason 

they cost so much. Attaching an RGB 

monitor to a 40 column computer like 

the TI 99/4A results in a display 

which is almost breathtaking. 

The standard P.C. 	compatible RGBI 

monitors use TTL level inputs which 

are either on or off. The four inputs 

needed to generate 16 colors are: red, 

green, blue and intensity. An 

additional composite sync signal is 

needed for the horizontal and vertical 

sync pulses. Table 1 shows a 

comparison of the colors available 

from an RGBI monitor and the 16 colors 

from the TI 99/4A. In reality, 

neither standard has 16 colors, they 

both have 15 colors of which there are 

13 which are similar or the same. The 

missing colors that the TI has and 

RGBI does not are medium red and 

medium green. For these two colors 

dark red and dark green will be used. 

The RGB board was much more difficult 

to design than I originally thought it 	The circuit board was designed to 

would be. 	TI intended to use the 	generate TTL signals from the three 

TMS9928A 	video processor to drive 6  analog signals available from a TI 
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99/4A console modified with a TMS9928A 

video processor. To keep things 

interesting, another table with a lot 

of obscure data is shown in figure 2. 

The first three columns give 	the 
voltage levels of the three analog 

signals generated by the TMS9928A 

video processor. These voltages were 

measured when the initial display was 

on and the signals were D.C. restored 

to show both positive and negative 

values. Shown in the next three 

columns are the algebraic sums of the 

input voltages needed by the circuit. 

For example: R (red) is the sum of the 

R-Y and Y input signals while B (blue) 

is the sum of the B-Y and Y 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 	D.C. 	restoration 

followed by 	four 	comparators 	to 

generate 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 

delays of 80 nanoseconds or more. 

Because a single pixel is only about 

200 nanoseconds wide, the circuit 

requires very high speed comparators. 

The Signetics NE521 with a delay of 12 

nanoseconds was chosen for• the 

circuit. 

From table 2 it can be seen that the 

R, G and B signals have sufficient 

separation between the highest voltage 

requiring a '0' output 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 

'0' output for Blue - which is 44 

millivolts - while generating a '1' 

output for dark yellow which has a 62 

millivolt input. The result is an 18 

millivolt difference between blue and 

dark yellow. 

to be brighter than magenta and cyan. 

Special circuits are required to 

generate 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 

video processor. Therefore the 

necessary circuits are provided on the 

converter board. Both circuits are 

identical. 

01 	and 	02 form a direct-coupled 

amplifier with a unity gain. The 

purpose is to delay the R-Y signal to 

match the delay of the Y amplifier in 

the console and also provide a low 

impedence source for 03. 03 is an 

emitter follower stage to provide a 

very low impedence source to the D.C. 

restoration circuit. Also, the 

bandwidth of 03 is limited by the high 

bias current and serves to filter the 

high frequency noise from the R-Y 

signal. For some reason, the TMS9928A 

generates a large amount of high 

frequency "trash" on its outputs and 

this noise must be filtered out. 

Cl and 04 serve to lock the D.C. 

level of the signal to ground during 

the horizontal pulse, achieving 	a 

constant D.C. 	reference for the R-Y 

signal. Q4 is turned on during every 

sync pulse to force the output to a 

ground level while 03 drives enough 

current to maintain Cl with correct 

charge. 

09, 010 and 011 strip the sync pulses 

from the Y input and drive both the 

D.C. restoration circuits and 

generate a negative composite sync to 

the monitor. 09 is an emitter 

follower to isolate the input and 010 

is capacitive coupled to strip the 

sync pulses. 011 generates a negative 

5 volt TTL level sync pulse and if a 

positive sync is needed it can be 

inverted with a TTL inverter. 

The intensity signal cannot be easily 	This circuit generates a composite 

derived from the three inputs as gray 	sync which may not match some monitors 

and dark yellow are actually supposed 8  requiring separate syncs. 	There are 
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circuits which can separate the two 

syncs but in most cases the monitor 

will 'OR' the two separate syncs 

together to form a composite sync. If 

your monitor does this. either the 

horizontal or vertical sync input can 

be driven with the composite sync and 

the other input tied inactive. 

After the R-Y and B-Y signals are 

amplified and D.C. restored they 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 feeds the (+) input. The (-) 

input is connected to a 500 ohm 

potentiometer to set the threshold. 

Refering to table 2 it can be seen 

that with the threshold set at 53 

millivolts the correct output will be 

generated. 

The B comparator is identical to the R 

comparator while the G comparator is 

somewhat different. In this case the 

Y signal drives the (+) input and the 

(-) input is driven by a voltage 

divider between the two color signals. 

The threshold is set by an adjustable 

current source connected to the (-) 

input. 

The I signal is derived from the Y 

input 	with additional circuits to 

generate a variable threshold. 	There 

is no single threshold which will 

work. 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 

millivolts is obtained. 

The 74LS138 decodes four of the five 

color groups with Just B being the 

fifth group. Since Red and Green need 

the same correction, they are 'OR'ed 

together by diodes DI and D2. 1C4 is 

a 7406 which is an open collector 

inverter to provide closely controlled 

up and down levels to resistors R7 to 

the thresholds. 	For example: yellow 

is decoded on pin 10 of IC3. 	This 

causes pin 10 of IC4 to go to 5 volts 

during yellow or dark yellow and R30 

then feeds enough current to the (-) 

input of the comparator to shift the 

threshold down 18 millivolts. 

Co nc l us ions: 

The circuit generates very good R, G 

and B signals but under some cases the 

I 	signal 	is unstable. 	The NE521 
comparator needs a 5 millivolt 

overdrive for fast operation. Because 

the two shades of yellow are only 8 

millivolts apart, at best only 4mv of 

overdrive can be achieved for Yellow. 

Furthermore, small changes in the D.C. 

restoration circuits will reduce the 

overdrive. Under some cases dark 

Yellow, medium green and medium red 

will be slow or even hash-up. 

Fortunately these problem colors are 

typically only used for games and all 

the normal colors used for serious 

work are stable and sharp. 

The 	resolution 	of 	all the high 

intensity colors and most of the low 

intensity colors is better than one 

pixel with no shadows. 	It is possible 

to define a character with a 

•AA55AA55A55AA55" pattern and display 

it with Just about any foreground and 

background color combination. The 

checkerboard pattern will be displayed 

clearly! 

I have included layouts for a two 

sided 	PC board so that the more 

adventuresome can etch their own 

circuit boards. A two layered card is 

required with the wiring on the back 

side and the voltage planes on the 

component side. The wiring image is a 

positive image, that is the lines on 

the final PC board should be the same 

as the wiring image. The voltage 

plane image is a negative which means 

that most of the copper is left on the 

PC board with only the lines being 

etched away. 

The following procedure is how I made 

the PC board. 	First check the two 

R30. 	These 	four 	resistors 	are 	wiring images to ensure they are both 

connected to the comparator to switch 9  the same size: if not, one of them has 
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to be redrawn so they are the same. 

These images have gone through many 

steps from my originals to the one 

published here and have probably 

changed size. Start with the voltage 

plane image, it is already a negative 

so a transparent copy can be made by 

running it through a 	transparency 

maker. 	Make six transparencies and 

carefully stack them together as it 

takes about six to be opaque to the 

ultraviolet light needed to expose the 

photo-resist. Sensitize the copper 

clad board with negative type photo 

resist and use the +oils to expose the 

photo resist. After the photo resist 

is developed the wiring image can be 

transfered to the back side. 

To transfer the positive wiring image 

I used a Meadowlake TEC-200 film. 

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 film through a copier to 

copy the wiring image 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 through the 

copier and the image is etch 

resistant. 

After the board is etched, drill out 

all of the holes and solder in the 

jumper wires. There are two kinds of 

jumpers, those that only jumper 

between the two sides of the board and 

those that connect lands on the back 

side. Most of the components are only 

soldered on the back side but some 

like Q3 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. 

The two power supplies must be well 

regulated and not have any thermal 

drift. I used the circuit in figure 4 

with large heat sinks on the 

regulators to generate the +5 and -5 

volt supplies. 

shielded and as short as possible -

not longer than 12". The audio signal 

should be separated from the video 

signals as these tend to cross talk 

(noise from one will interfere with 

signals on the other) thus neither 

will be very satisfactory. 

Setting the three potentiometers for 

the R, G and B signals is just a 

matter of trial and error and is 

fairly easy. The intensity signal is 

harder to adjust as resistors R27 -

R30 must also be selected. First 

start with the values shown. As the 

potentiometer is turned in the 

direction to make the colors into low 

intensity the order they should turn 

dark are: light yellow, light red, 

light green, blue, magenta and white. 

Turning the potentiometer in the other 

direction should make the following 

dark colors turn bright in this order: 

yellow, dark blue, med green, med red 

and gray. Resistors R27 to R30 must 

be selected to match each individual 

TMS9928A video processor as the output 

levels of the three signals will vary 

by small amounts and the circuit is 

sensitive to small changes. 

For those who do not want to make 

their own PC board, my son has agreed 

to make them for $17.00. This 

includes postage and an instruction 

package. I also have a few TMS9928A 

video processors available for $12.00 

which includes circuit diagrams, spec 

sheets and some other information. 

Meadowlake film is available from: 

Meadowlake Corporation 

PO Box 497 

Northport, NY 11768 

The price for 5 sheets of TEC-200 film 

is $3.95 + $1.00 postage. 

Good luck. You can reach me at the 

following address by mail for 

assistance. 

Steven Schmitt 

2306 10th Ave. NW 

Rochester, MN 55901 

The cable between the console and the 

converter circuit should 	be 	well 
10 
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64k MEMORY MAP MODIFICATION 

(Taken off the GEnie bulletin board on 

the 18th of May, 1987)..Nelson Byrne 

Category 1, Topic 1 

Message 570 Sun May 17, 1987 J.CLULOW 

EBuh'Wheat3 at 09:14 EDT 

Steve T: 

As to what Mike Ballmann's 64K 16 bit 

bus modification for the console is, I 

thought I'd put my reply here in the 

BB (in case RYTE or anyone else is 

interested). To do it you need two 

32K byte memory chips (I used the 

Hitachi 62256 but the NEC would be OK 

too) and a 74LS21 and 74LS153. Total 

cost around $27. These four IC's get 

piggybacked on other IC's on the 

console PC board, and then you have to 

solder in some jumpers. 

As of right now Mike's mod 	does 

replace the 32K card, and you would 

have to pull the 32K card out of the 

PER. 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" 32K projects with 6264's 

that have been put various places. 

Mike's mod actually adds 32K WORDS 

(64K bytes of RAM) of which 16K words 

(32K bytes) are in the 32K memory 

expansion space and in use now. 

That's why the mod gives you a 50% 

increase in speed -- all of a sudden 

your whole 32K is running like that 

precious 256 bytes of CPU PAD at >8300 

- >83FF. 

BUT, as if that weren't enough, Mike 

is also working on switching in the 

other four 8K blocks! There's one 8K 

block for every 8K block in the TI 

address space (64K). Right now only 

the four blocks for the 32K memory are 

in use, though. Mike is sending 

preliminary schematics for a board 

that will go 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 

out the corresponding console blocks. 

Anyway, the point is that aside -from 

having a faster computer with 32K 

there are going to be a number of 

additional developments with this 

project. If you decide to do it, let 

me know when you get your IC's (you'll 

also need that spare black and silver 

console). Then I'll take my console 

apart and make up a set of step by 

step instructions with pin numbers, 

every jumper, how to do the 

piggybacking etc. The whole mod would 

take about an hour and a half to do 

(it took me a lot longer because I 

made lots of stupid mistakes.) 

Rather than try for the 32K on the DSR 

card, I'd go for Mike's mod if I were 

you. It's got a lot more potential 

and would actually be simpler to do. 

Okay folks, this project is just what 

the 	Doctor 	ordered.., 	a 	true 

bankswitching project for the 

venerable 99/4A. As noted, a board to 

take care of most of the circuitry 

would be necessary or desireable to 

avoid mistakes and make the entire 

project easier. 

From experience, this would cost under 

$800 for the actual CAD work - once 

the finalized design was completed. 

From there, the cost of each board 

depends entirely on how many finished 

boards are ordered. So we're back to 

the question: how many people are 

interested enough to: 

A) write a letter 

B) spend the necessary $$$ 

C) invest the time & parts needed 

I would imagine that a clever bank 

switching scheme done under software 

control 	would allow an impressive 

array of super powerful to be 

implimented on the 99/4A... totally 

compatible with existing programs 

without a large purchase price. 

The nagging question is one of who 

would write software to take advantage 

of this type of modification done on 

"x" number of consoles. How many of 

your non-tech friends would have this 

mod done? 

15 
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