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VIDEO UPGRADE II

b Ste.ce Schmitt

I find fuzzv chearacters to be ‘er v
distracting ant have found a wa to
greatl s improve the gualtit. of the
;ideo signal ard &veEn add FGE
capabilities to the TIiwe,

The TI99 was desianed to use tuo
different cideo pProcess0r s, the
THME?9 184 or the THEPPZ8A. Both chips
are identical extept far the video
output., The TM39918~ has 2 composite
ideo cutput vthile the THSP928 has
three color difference outputs, While
calor difference ottputs tiormall
rannot be connected to & wmonitor, I
ha.e seen monitors for sale at verw Jou
prices ($i2d for = 19" set), bEut even
mor & interestina is that hiah gualit.
monochrome sets are asailable in the

range of 15 to 5.

RAS a0 ] XTAL2
CAS (| 2 38 I XTAL1
ADT [T a 80 RY
ADE { 2 37 1 GROMCLK
ADE [} 5 3 Yy
A4 { & s [0 BY
ADI Y 7 3a [ RESET/SYNC
AD2 {8 13 p Vee
AV O 9 az {1 RDO TMEAGZEA
ADG g 10 N pROV:
RN G 11 1 JRD2 & & geoo. oo %
Vgg § 12 2 P RO3 &0 {15.24 + 0,26)

MODE 123 28 BRb4 -
CEW ¢ 14 22 pRDS W
R g 15 26 N RDE
INT G 16 2 hap? 105 — SEATH
cor g v 24 0 CDO 90 0,011 0.003
co6 [ 18 2 beot 10,279 - o,me)“\r‘
CDs g 19 2 BCD2
CD4 g 20 21 DCD3
Ore of the ouvtputs of the THSIP28 iz the
l'minescence signal which is  just a
fancy hame for a black and white
composite . video "sianal. Whenr the
THSR928 is substituted for the
THE2918A, the consele  becomes a
monochrome computer wmith a2 banduidth of
about 1 5MHT, Thiz aives excellent
resoclution with low cost areen screen

EXAFAEXFHEXFIXHXER KK X HHEEEEEEETEX
¥ TI 29/4 SECRETS AND CURIOSITIES *
¥3F2352252bv Bill Gronos>>r2>r>ri%
EXFHHXEREH IR XXX EREEREEER KRR XX XXH

BRUSH THE CORWEBS
AMD SEE SOUMD INM

OFF YOUR CASSETTE PORT
SIXTEEM COLORS

This wmpnth I've 9ot = program that is
agoing to make your eves pop. It's the
closest thina to an LSD trip that wvour

@2/4 can produce.

I+ vou read my previous article, you’ll
that I gave vou three simple
language programs to take music
throuah the cassette port ang
it graphically on  the screen.
Travis Holland in Austin, Texas writes,
"Widgeon has been plaving his Spike
Jones tapes with #1, and is ready for
different tolors for ditferent
freguencies”. I think Widaeon is going
te be verwy pleased after he types in
this month’s programs - Unless he
happens to be epileptic. I+ he is,
vou'd better have a stick handy, Travis,
Yo put an mouth when he the
second proaram.

remember
assemblyv
input

display

two

ks runs

The second proaram is so fantastic it
makes me want to add my computer and
video monitor to myv sound svstem as a
permanent fixture, If YOou were
fortunate enough te start put with &
disk drive (unlike mvself who jabored

goto?
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sets, E.en with coloyr o B K T = the Te«as Instruments clearl. states that
picture gqualitw is improved asz there the TMSP918 qives color distortion
are np color signals present to distort which cannot ke corrected by wusing
the output. On m/ qreen screen set external circuits., Onl the THEPP28
tithickh iz the ants ot of an old TI vii bl give distortion free RGB. To
terminall, I can see ever pixel and illustrate the color distortion the
text is ~erwv sharp - as the monitor was tallowing program  will put vertigal
intended {for 8Y column use. bars on the screen:
For those who want hiah resolution 1@ CALLL CLEAR
colar, @& fsirly simple converter can be 2¢ CALL CHAR(ZZ. RPTH{"A",16)}

made b adding three op amps to produce

RGE or with an LMIB89 5 color compbsite
siden =ignal ran be aeneiated. 1 am
uprking on a small cirguit board vihiicch
will be szwitchable rpetween the black
and white output or a color ocutput, I
fhhae the TI application sheet for the
THS9R2Z8A and it shows the circuits

nesded to generate the various outputs.

I winuld like to share this information
vith  arn,one wtho uanits to interface
their TI99 to an RGB wonitor.

Installing the TMSO9Pa is

cimple anv any hardware project can be.

about a5

The TI9?? console wmas designed far
simple assembls or disassembl- to keep
manpnfacturing rosts low - wmhich mahkes
the jDS easier. Also. the video
processnr is in a sochket =3 ho  rework
iz needed on the m=in board. Simply
disassemble the conscle and swap the
twvo video processors: being sure to get
the notch on the chip in the correct

little heat sink
surface of the
the chip are
connector ,
still operate
cable can  be
monochrome set.

arientation. Spread a
compound on the
chip. The correct pins on
alread. wired to the
S0 the mpodulator

correctlo-, A
nsed to connect it to =3

top

video
will
monitor

this project is
THEFIZ28A. In

The
finding & source of Lhe

onl hard part of

ane ‘ear of searching 1 have found onlwy
one source and the- are a wholesaler
Wmith a minimum order of 2¢ parts, I am
now the proud ocwner of 1? extra video
processors. T il supply this part
alona with an LMIGET  and instructions
for 12,04,

If —ou have two consoles, it is well
worth modif~ing one for text work  and
nsing the other for games. In fact, T
find that man- games are better in
monochr ome berause I can see the

smaller details.

3¢ GOTO 3¢ .

The result mill be an-thing but
vertical bars. Mow sSwap the THSPIZ&
for the THE2718 and repeat the
exper iment. With = monochrome monitor
the sertical bares will be ver clear
and even on tolor sets the bars will be
visible tno color of course because
only the ¥ signal is used in a simple
swap). .

1. For monochrome usze ONLY, just

replace the TMSFP18A with the THSFPZEA.
tlo other changes are needed.

2. For colgr output refer to the
TI99/4A video circuit. Pins 2 and 5 of
17d1 are noermally connected to gr ound

via jumper W2E2 & W2d4. Remove jumpers
WRE? & WZ84 and install jumpers W281 &
UP#E3., Resistors RZ1E & R211 must  be
inztalled.

Aftter these modifications pins 2 and 3
af 1261 will ne lenaer be grounded and
the wvideo cannot be used.
Pirn ? is used as the around return  for
the +#12V pin B iz the shield
around. A cable must be made as al
cables will pins 2 & & as
ground. Radio Shack the S pin DIM
pluge. .

tl=es the outside shell for
shield grounds. lise either
tuwisted pairs.

moditlator

and
213
patch use
=&l ]

all the
shielded

cable or

iz & circuit that I used to
both monochrome and color

composite video. RZ coentrols the color
onl

Drawing 1
generate

level} when turned all the wav of

the Y signal output is gqenerated for
monpnchrome. For color, R2 i= turned up
urntil a reasonable color ievel is
nbtained. R1 setz the D.C. jevel of
the R =~ Y mnd B - ¥ inputs. Me D.C.
restpration riruits are needed.

This circuit uses +12V & ‘St and can be
dr iven b~ a Colecn potier suppl
available from Radio Shack or Amer ican
Design Components. The LM318 is
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KEYBOARD ENHANCEMENT E

:
GDUET %

e e iy B s A B e e e ARt S s

T ETA NN,

computer.
fonllowing features:

X

AT TR

FOR MORE INFORMATIDN CONTACT RAVE 99 Co. AFTER &PM EASTERN TIME
ASK FOR RICK (203) 242-4012 O0OR JOHN (203) 872-9272
T e e e e L

ROVE 99 COMPANY - 23 FLORENCE RD. - BLDGHFIELD,CT. 06002

s et b i TR T e e s e e e S i e . S

The RAVE 99 Co. ispproud to introduce the upcoming availability

of the first production keyboard enhancement for the TI-2%/4A

RAVE 99 will initially offer twa models, both sharing the

Standard key laycuts which eliminate the. awkward two key inputs
for 1) cursor control 2) the function skrip (FUNCTION 1-10) 3)
"kayfront keys" such as “,7,\ and L. - .

Alpha Lock function which does not interfere with joystick
operation on any versiaon of the TI-99.

CDMPQTIEILITY — Works with ALL systems. NO P.E. BOX REQUIRED!
RAVE 99 kavboards are compatible with all software up two
eimul taneous keystrokes with the FUNCTION, CONTROL, and SHIFT

keys.
Numeric kevpad with seperate ENTER key and numeric operators.

High quality kesyboards with coiled cords for connecticn to the
computer console. This allows for 4lexibility in console
placement to free up youwr workspace fram annoying cables. This
also allows the freedom to move the keyboard without fear of
problems with the side cable connector.

One key entry of word processing commands such as TAB, BACK TAE,
DELETE, BACKSFACE, and HOME when using TI-WRITER.

Urique key codes returned from software, not cbtainable from the
standard keyboard. Thece can be used by programmers without
interfering with any other software key calls.

Easy to install keyboard interface which installes in place of the
standard keyboard in the computer console. NO SOLDERING REQUIRED.
The interface also has provisions for user upgrade to include
SYSTEM RESET and LOAD INTERRUFT capability from the keybogard. The
manual contains complete instructions.

4
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available locally or from Solid State
Sales.

One disadvantane of the circuit in
Draviing 1 is that the LMI8BY produces a
short color burst which may cause
problems on some color sels. Anocther
problem is that the chroma oscillator
is not in svyne with the pixel clock.
This will cause the normal rainbows at
the edaes of shapes to ripple. This
may be verv distracting if the twao

elocks are near
Br awing
replaces

B2
the

phase~locked
Refer

This must be brought out on

J2961 .

The

S5 _

to

Cut

circuit

ashows a

circuit

the same freguencwv.

"l Py

o™ C10

= :
wihich

chroma oscillator with a

TI?Z /4

the trac

of ar awv

loop using the GROM clock.
the

A video circuit,

pin

of

e on the circuit
board and add a patch wire from pin 37.
will give

ing 2
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g > — wo  Figure 1. R-G-B/Composite Video Converter
excellent color and monochrome. I use the converter circuit short (less than
this circuit vtith a Reland color one foot), There is no termination at
monitor, The Eklack and  white mwode the converter,
produces very sharp test. Also J3-7 is probably mislabeled and jis

reallv the vertical svnch.
The RGB conversion circuwit ie mor e

comnplex. This is taken from TIl's Flease keep in mind that these circuits
application notes. It =shouwld be easw are ewper imental, tise them with that
to build with no Freqguenc- dependent in mind.

circuits (heo  tanis, filters etc.). iIf vou have anv more guestions feel
Note that the TI®®? alreadr has a DC free to contact me:

restorration cirecuit on the ¥ output, Steven Schmitt, 23@4 1¢9th Ave, M. W.,

Keep the cabie between the console andg 6 Rochester , MM SS5961.
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with a cassette recorder for what seemed
like forever), you really need to come
up with a cassette cable just to see the
amazing things your 99/4 can do with a

spund input. I+ wou don’t have one,
check in the computer bargain paperst
I’ve seen TI cassette rables advertised
for $1.5¢, which is probably less than
what the connectors alone would cost
You. It’s also easy to make your own.
Then vyou can stick on whatever mating
plug your music device requires. Jumt
about any spund device can be used to

provide an audioc input: tape recorder,
radio, TV, Walkman, etc. If you wish to
make vour own cable, the audio input
pins on the cassette port connector are
numbers 8 and 9. On the standard TI
cassette cable, pin 8 goes to the tip of
a mini plug, and pin % qgoes to it's
sleeve. This plug is inserted intoc the
earphone or external speaker jack on the

cassette recorder.

The sound modulated graphics display
produced by the second program could
easily be used as part of a disco light
show. It kept me Ffascinated Ffor hours
as I played difterent songs and marveled
at the patterns they produced. But
there’s more to this than just a
psychedelic gimmick.

The point to be made with these sound
analysis proarams is that assembly
language, being nothing more than an
ecasy to read form of machine language,
works very close with the hardware of
your computer, i.e. the electronic
components. Some of the work is
simplified For you with the use of
subroutines that handshake the hardware
for vyou, such as the KSCAN routine,
which reads the state of the kevboard
contacts, and the disk device service
routines, which are used to access the
the disk reading mechanisms. You don’t
have to use KECAN to input-data from the
keyboardy vyou can go directly to the
pins of the keyboard driver chip and
decode the key states vourself. I did
this in program number three in my last
article with the assembly language
instruction 7TB 7, which senses the
presence or absence of voltage on pin 34
of the TMSP?¢1 sewiconductor chip, which
in turn is tied to the contacts of the
switch that lies underneath the FCTN kev

a

on the keyboard. ;

g
]

7

It's quite a bit trickier to reeg the
keyboard contacts than the audio $nput
pin. Normally there is no reason to do
this: anyway, as the KSCAN routine
provides of the kevboard reading
functions we need. Most, but not all.
How many points have vou lost in a video
game because the ALPHA LOCK key was on,
knocking out some of the the jovstick
directions? You have probably sgseen games

most

that +lash a warning to check i+ the
AL.PHA LOCK is on, but that is simply =&
reminder. With assembly language vbu

can Qo directly to  the hardware, test
the state of¥ the ALPHA LOCK, and blare a
warning tone with the message, "RELEASE
ALPHA LOCK KEY NOW!"., As spon as the
key is released, the program continues
ites execution.

this ALPHA LOCK key business make
never

Does
yeur mouth drocl? How come you’ve
seen & game written by TI that uses this

theck, even though it reguires very
little memory space? The answer to the
last guestion is that the

Editor/Assembler manual doesn’t tell vyou
how to do it, and most of TIi's
programmers didn’t have an understanding
of hardware that would let them figure

it out. There's a modicum pf truth in
the joke: How many computer programmers
does it take to change a light bulb? -

THEY CAN’T3 THAT'E8 A HARDWARE PROBLEM!
I'1} willing to bet there's somenne outl
there who’s thinking: *That doesn’t seem
s0 hard to me. I+ vyou can check the
FCTN key with the instruction TB 7, TB
21 pught to do the same thing Ffor the
ALPHA LOCK key, since page 489 in the
E/A manual says CRU bit 21 is the ’ALPHA
LOCK ON TI-99/44° *. Soarry to say it
just doesn’t work that When I
first started learning assembly language
I tried it, and couldn’t understand why
it didn’t work. It wasn’t until many
months later when I first saw the
schematic diagram +or the 99/44 that I
finally figured it out. I leave it as a
challenge +for those of you who have the
schematics to figure this one put.

Way.

Unlike the ALFPHA LOCK check, reading the
audio input pin is a particle of pastrv,
as vyou saw in the simplicity of last
article’s programs. Whenever a sound is
applied through the cassette port, pin
38 of the THMSP9EL chip modulates in a
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manner analagous to a plucked guitar
string. But instead ©of a phyvsical
vibration there is an electrical
vibration. This electrical vibration

represents the frequency of the applied
spund. As received on pin 38 of the
THMS®9@1, a sound wave will be a periodic
bit string such as:

LOW FREGUENCY SOUND
111111 11988000091111111 108850038

HIGH FREGUENCY SOUND
1B\ o011 081 168110611661 181 149

These were the types of patterns
produced on the monitor screen by last
article’s programs. They et e
interesting {(at least to me Lhey were,

but perhaps I'm a bit strange), but not
very dramatic. A1l that needed to be
done was to add some "whistles and
hells". This is what has been done wilth
the following two programs,

Compar ing the number of instructions in
last article’s programs and the
Dres, Y Ou can see that whistles and
hells are a case of the tail waaging the

curerent

doal thew talke up the majoritv ot the
proaram space. 1 wanted to qive ~/ 0Ll
lots aof nifty features, but at the same

time not burden vou with the laborious
tashk of hundreds of lines of
cading. 1 had to compromise between
or O am lenath and features - and that
vas difficult to do, because a Iot can
t.e done with the sound input routine.

entering

This proaram length guandry has plagued
me since I first began writing assembly
language articles. It makes me feel bad
when I see a cvopy of the Final produoct
that hags already been distributed world
wide, and there are tvpographic mistakes
in the program coding. I +eel bad
because I know there are people who will
type in the find it doesn't
rum, and spend hours checking to see if
they made a mistake. Perhaps Ryte Data
should set up  a telephonic bulletin
board service so readers could call and
down lpad the correct files. I'm
in this article on disk s0 that
retvped. FPerhaps

proaram,

sendinag
it won't have to be
this will! lower the error rate.

FIRST PROGRAM: FREGBUENCY ANALYSIS

The first program is a +reguency
analvzer that displays sound as a twenty
channel bar graph with a display that
looks similar tol

5¢@0CS RRRR
00000
YYYYYY
elclelclclec

1986CS BBBREBBBB
IITITITIX
VYNV
elelclclclelelelcldle
WWWHIWW W W W

56@C3 RRRRERRRRRRRR

Differdnt frequencies light up different
colocr bars. The frequency headings are
approximate. I calibrated my program
with a stero svstem test tape that
produced tones from 34 to 15809 cycles
per second. I wish I would have had a
laboratory tone q@enerator to accurately
test the entire frequency response.

SECOMND PROGRAM: PSYCHEDELIC LIGHT SHOW

This is not an entire program, but a

segment to repliace the graphics display
section in the +irst program. it
produces a set of concentric colored

squares that modulate with the spund
input. The effect is galvanizing.
Recommended sound inputs +Ffor maximum

effect: Bach’s *Toccata and Fugue®, Iron
Butterfly’s "In A Gadda Da Vida", Meat
toaf’s "Bat Qut of Hell™.

My amiga, Felisa, had a difference of
opinion on the best display delayi she
prefers a slower sampling rate,
especialy when wyou are listening to
slower music. I use a delay of hex 204,
but Felisa suggests hex 35494, Trv a
delay of ! and the screen will break up
into shimmering pieces.

To change program one into the
psychedelic light show, delete all the
lines +from "¥SUBROUTINE TO DRAW COLOR
WEDGE" to the end of the program. Then
add the coding lines from program two in
their place.
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To chanae the display delay, count down
three lines after the *¥DRAW SAUARES®

line in proaram seament two. This line
reads: LTI 2, >Re8%. To slow down the
screen display increase it from 288 to
=@@, or even higher if vou Jike.

I would like top write more about these
programs, but Bruce Ryan may want to put
something in this newsletter besides my
mutterings. Comments can be sent
directly to me at either of these two
addresses:

P50 BOX 4619
APO NY, NY @89286-35370

PLAZA DE SANM FRANCISCO #D

ESCALERA DERECHA, 2 DERECHA
sgaas ZARAGOZA
SPAIN
R R R R R R L bt
* AUDIO SPECTRUM AMNALYZER
* BIL L GROMOS JULY 19864
¥*

FAMD MODULATES IT WITH SOUNDS
*EROM THE CASSETTE RECORDER

*IMPUT.
PESERTEE ST S PSS RS L LSS Sk

#*
¥
3*
*MAKES A SPECTRUM COLORED WEDGE #
*
*
*

DEF RUN
REF VWTR,VSBW, VMBYW
RUN
#SET SCREEN BACKGROUND COLOR
L1 #,>@761 LOAD VDP REG 7/BLACK
BLWP @VWTR WRITE VALUE TO REG 7

¥BILLANK OUT CHAR PATTERNS 94-235
LI &, >809+768 PATTERN LOC FOR 96
CLR 1

BPL BLWF @VSBW
INC &

Cl @, >8@8+768+1288 S5TOF AT 255
¥¥CHANGE 28 CHARACTER SETS
JL. BP1L

¥CHANGE SPACE CHAR TO BLACK
%$TO MAKE BLACK SCREEN BACKGROUND
L1 @,>388+4 COLOR BYTE FOR 32-39
« Y LI 1,>11@¢ BLACK ON BLACK
BLWP @USEW

¥DRAW BARS
ELWP @BARS

¥DISPLAY SAMPLE OF ALL BARS
LI 1,COLORS
LI &,>388+12
LI 2,26
BLWP @UMBW

¥INPUT SOUND

¥¥IMIT REG 3 WITH COLOR TABLE

¥%#DUMMY OFFSET VALUE

LI 3,5>388+11

CLR 2

TB 27 TEST CASSETTE INPUT

JE® I1S2 WAIT FOR POLARITY CHANGE
INC 2 TIME FREQUENCY

TB 27

JNE IS3 QUIT ON POLARITY CHANGE
SRL 2,1 DIVIDE TIME BY TWO

MOV 3,6 PREVIOGUS FREQUENCY ADDRSS
LI 1,>1@@ LOAD FOR COLOR BLACK
LIMI 2 ALLOW INTERUPTS

¥¥"QUITY KEY IS NOW ACTIVE

¥¥DISABLE SCRN TIME QUT COUMTER

I54 CLR @>83D6 CLR SCRN COUNTER
TB 2 WAIT FOR VDP INTERUPT

INE 154
INC @ICOUNT
C RICOUNT, @IMAX
INE 1S4
CLR @ICOUNT
LIMI @ TURN OFF INTERUPTS
¥¥PEUIT" KEY NOW INOPERATIVE
BLWP @USBW BLACK QUT PREV FRE®
¥¥ACTIVATE COLOR OF MEW FREQUENCY
MOVB @COLORS{2),1 SELECT COLOR
MOV 2,9
AI ¢,>38@+11 ADIUST FOR COLOR LOC
MOV @,3 SAVE COLOR ADDRESS
BLWP @VSBW TURM ON COLOR
IMP IS1 GET NEXT FREQUENCY

IMAaX DATA |

ICOUNT DATA @

¥$COLORS ARE ARRANGED IN ROYGBIV ORDER.

¥*SINCE WE HAVE MORE ROWS THAN COLORS,

¥COLORS ARE REPEATED

COLORS BYTE ©,8,9.11,16,3,2,12,7,5
BYTE 4,13,14,15,46,8,9,11,10,3

¥SUBROUTIME  TO DRAW COLOR WEDGE
¥¥SET UP SUBROUTINE ADDRESS VECTORS
BARS
DATA BARWS REGISTER WORK SPACE
DATA $+2 SUBROUTIME ENTRY POINT

BARSI MOV 4,5 # OF CHARS IN ROW
MOV 3,8 SCRM LOC OF 18T CHR
BARS2 BLWP @VSBW

INC &
DEC 5
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JNE BARS2 JUMP UNTIL ROW IS DONE
Al 1,>888 INCREMENT CHAR NUMBER
INC 4 INCREMEMT ROW LENGTH
AI 3,32 INCREMENT SCREEN ADDRESS
DEC 2 DECREMENT ROW COUNT
JME BARS1 JUMP FOR MEXT ROW
HEADINGS
LI @,2
LI 1,FRERS
LI 2,6
BLWP @UMBW
LI @,298
LI i,FREQS+é&
KLWP @VMBW
LI &,547
LI 1,FREGS+12
DEC 2
BLWP BYMBW
LI &,787
LI 1, TITLE
L1 2,26
BLWP ®VMBUW
¥¥CHANGE LETTER COLORS TO WHITE ON BLK
LI @, >386+6
LI 1,>FLe8

¥PRINT

CcL1 BLWF @BVSBW

INC @&

€I ©,>380+12

JIME' CL Y

RTWP RETURN TO MAIN PROGRAM
BARWS

¥INIT VALUES FOR REGS 1-4
¥¥R1=STARTING CHAR VALUE (>88)
¥¥RZ=NUMBER OF ROWS {28)
¥¥RI=SCRM LOCATION OF ist ROW (%)
¥¥RA=NUMBER OF CHARS IN ist ROW(4)
DATA @, >6000,26,9,4
BSS 22 SPACE FOR REGS 5-15

FREGS TEXTY *Sg@eCS1ag@Ccsia@csz”
TITLE TEXT *THE BILL GRONOS SOUND SHOW®
END

B R s S r R EErrE LR R e
* PROGRAM SEGMENT TO TURN SOUND *
¥ AMALYZER INTO PSYCHEDELIC LIGHT SHOWX
FE W I HF T AW I NI H 333303333 3 2 3 I H0 0 3

SOUARES

DATA BARWS

DATA ®+2

L1 &,>200

MOV @,BIMAX INCREASE TIME DELAY
HORZ BARS

CLR 1

¥DRAW
BARS

*%DRAW

L1

LI 2,736
LI 3,32

LI 7, 6008
MOV 1,4

BL @L3

Moy 2,4

BL @L3

Al 1,33

CI 1,363 396
JH DV

AL 2,>FFEL
DECT 3

{~31)

Al 7,>80@ INCREMENT CHAR

IMP L1

*MAKE BAR

L3

Lz

DV
*¥DRAW

DV3

BvZ2

byl

END
BARWS

10 _

Al 4,>4090
SWPB 4

MOVB 4,8>8C82

SWPR 4

MOVB 4,@>8CH2 g
MOV 3,6

MOVE 7, @>8CH0

DEC &

INE L2

B ¥ii

CLR & BAR FLAG

VERT BARS
LI 4,32 LEFT BAR POSITION

L1 3,22 SBUARE COUNT,
LI L, 6008

LI 5,33

IMp DV2

CI 6,2

JE® END

LI 4,63 RIGHT BAR POS
LI 3,22 SRUARE COUNT
LI 1, 6000

LI 5,31 POS INCREMENT
MOV 4,8

Mmov 3,2

BLWF @VSBW

AI ©,32 INC SCRN POS
DEC 2 DEC COUNT

INE DV1

A 5,4 POS OF NEXT BAR
Al 1,>88¢8 NEXT CHR SET
DECT 3 DEC S8 COUNT
JINE DV2

INC &

JMP DU3

RTWP

BSS 32
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the

MUTS & BOLTS REVIEW

far

i=

Marn- Basic
their proagar am It
possible to accomplish most proar amming
tasks and to sdd assembl- language
gupport to ¥B prog ams=.

With the power and fleribilit- of TI' e
Extended Rasic, comes & non-ztandard
and statement format compared to
man~ other forms of Basic. This makes
it difficult to directly appl man ©  of
. ar tutorials to the

T1 ouwiners use Extended
environment.,

snt s

conventions
programminag task.,
Jim Peterson of Tigerzoub
splution to man
problems. His  =oftusre

include El r ange hints, tips,
subroutines and examples of
advanced Extended Basic

Spftuare hes
provided a of these
products
of
programns,
trul-w
programmind.

Mn=t of the Mots &
are saved in "merge’

be called into vour
ecasilv. Far example, wou  peed 2

certain routinre to sav, clear the
sCreen 2 novel and esthetic manner.
You simply place a statement =1

Bolts I71 routines
format

proarams

which can

ey

in
sueh

CALL  CLRSCRM{4,12) in  —our  progranm,
merqe in the CAlLL CLRSCRHM rontine and
tingo, vou  now  have a routine called
FCLLRSCRN" in  wour  program!. Saves
countle=zs hours.

Better ety the program examples are
vorth their weiaht in  diamonds. How

times have been looking for a
routine? With the Tigercub
hundreds of routines are at

man =TT
specific
callection,

vour fingertips.

Each disk contains ocver tdg files of
advanced programming Fanqiha from
ACCEPTDBUMP to I0OP.

Jim . also publishes Tips from the
Tigercut which is sent to a larage
number of users greups in  the WS and
Canada. Mares netsletters contain
program & tips listings froem him - =
definite acsset te the TI communit . .
Following are a few of the more recent
progr ams. et us know if vou feel that

this tvpe of programming input is worth

supporting.

SUAL DENSITY TI DIGK LONTROLLER

Uipdate #HZ. Several pecple have written

11

PROM

—

the
mentioned

in regarding quad densitwv

modification
some time ago.

in issue V 1.

In examining the TI disk controller
manuals, it becomes obviocus that TI did
la .- nut the ¢ ard B snftuare
specifications to accomodate future
rersione,  For examplie, at adi ess G@4A4
- ag4B is stored the alue for number
of =ector=s per disl. This word could
ol = e s 13 e number (ie!
FFFFFFFFFFFFFFFF) V!

The ne«t b te dg4C indiceates the DSR
version (@=nothing special, t=version 2
b5k, Z=densit.s & features for (e )
D=R) . The nrnent bte @€4D holds the
i1 ive #H. :
What is involved here is a change to
the controlling software contained on
tue PROM {Frogrammable Read Oniv
Memor ) chips on the TI Disk Drive
Controller (DDC). These are removed
{thev are the 24pin IC’s to the left of
the 4¢ pin IC designated FD1771) and

replaced with twe custom EPROMs with a
new Device Service Routine.
DosS8d then allows the use of B84 tpi
per inch) drives in the svstem.
nbtain 1440 sectors of
ohe side of one disk.
reads the
operating
is
isg
uses
HIAD
from

(track
hg=1
information
Asg the TI1 dishk

timing byte in the
sUsten, the transfer af information
with the = =tem. This
the method that Mvarc
to get

operation

cCan

[=33]

controller
console

s nchronized
similar to
controller
double-~sided

controller.

with their disk
DEMBITY
disk

their

To utilize the modifications
completely, Hiener Martin also wrote an

EPROM based disk manager (in GPFL) for
DO58Ed  which is contained on a special
EPROM card in a command module. This

approach works the same as Disk Manager

II with additional features.
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adantage of the svsiem.

van have to select the 8¢ tpi format

wher first arcessing the drive due to Thiz device pluas into the 1/0 port on
the fact that the PAB =softuare stores the right side of the computer. A
certain information about drives in small ribbon cable goes into the
— To start with a 4@ track disk and consale to plug inte the 99184 VDR
later reguest & catsalogue from an ag sncket. The interface cable plugs into

to the the right side of the 86 Column Displav

trachk dizlk would return errors
urit (gaCn) R The circuit board is

s 'stem.
housed in a black metal case about 4" x
T male this availasble wmould involve 12» b " hiagh, The reason this was
guantities of the DSR EPRGM, Enalish done is that this allowus AlLL 4A owners
translatFon of the DOS8BE Aizk manager to use this new graphics displav board.
and wmore instructions! Ve need to hear
from more users who uould lilke to see As noted previously, PE Baox card
*out of the lab’. In designs have not cowme to fraition due

this project come

if this seems worthwhile, get a to the +fact that all the qraphics

fact
{riegd tp wirite us as well. He®ll see information is not present out on the
what can be done. expansien bus. In our opinion, this
format works just fine, The
"modification® is & snap - nn =oldering
es COLUMN UPDATE: or technical knowWledge is needed. You
ATk URAM - simpi» open up the conscle and Pa

Er ko FRonT . .

it’'s done. {(If vou're unsure how to
i accomplish the job, detailed

instructions with clear diagrams are

»

included, )

Now for =all the good studfy the SECDH i
compatible with all wour  TI QF/4A
software running in 4% column® mode.
This includez modules, cassette and
t1isk programs. The %38 chip supports
all the original P918A commands

/& PORT wf
FO CaLiarant LNTY

We've been testing this device to the
limit, New software is beipg wviritten
as vou read this. Information i.as gone
back to Mechatronic regarding how many
should be produced before Christmas
1286,

There I8 & waiting list. If vou want
an 84 Column Display Unit, to reach vou

SROM BO c:,ou;m
DISPLAY WUMT #

2
| SIERD
-

ol

.

!

CABLE T QAIFA SOckET before 1987, vou must send us a firm
order ASAP. Otherwise vie cannot
After a delay of approximatelw three promise delivery anvtime before first
mohths, Mechatronic has produced the quarter next vear.
long awaited 88 Column DBisplay unit Ehouagh zaid.
mentioned previously in Micropendium,
Cemputer Shopper and R/D Computing. [Thiz aspect brings up some interesting
. questions: how muth“marketiné'shnuld be
Want to see vour TI "grow up”? This new per formed in the pages of R/D
display will knock vour =socks off! Computing? To date, onlv one person has
'Ot her’ machines have had 80 column compltained. lLast izsve contained no
cards avalilable for VEArS (another ads per se. This issue ig the same.
benefit of open information and Except for new products being
architecturel}. It’s about time that mentiocned, we figure vou know what i;
the powerful 99€8 in vour TI 9%9/4A had offered "ad wise®.1

a graphics processor which takes fuli

- 12 _
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TID3 /san SPEICIALIS'I‘S
17295 C:Fi]:f’f”IEDJ[)IKEJIE AVE

I?Ill%bd]frﬂ(QTP(DbJ,. BN S5H02a

CG 12 166G O—G 33452

TI99S /an 32K MEMORY LOW ng T 39 . 00 ¢
IN QUAN'I‘ITIES OF Two OR MORE -

fes. . Yes, . . now You too can enter the eXciting
world of TIg99/4a machine language prog-
rams!{ Qur 32g memory has optiong]
loader software for loading
any E/A standard object
code file fromnm Cs1
Or any Disk!

Optional Features.
1) Duplicate any

8K block of memory
2) Aad up to three
additional blocks
of memory. (Software
is considered one
BK block,}

3} Loader software
allows transfering
code either from .
CS1 to Disk or Disk T
to €53, .

Aanufacturing our three slot expansion kitg. The kit includes
d to build a system. Cases; however, are no longer avallahle,
These kitsg should

couple of hours, ) Simple step by ste
has used a soldering iron to build this kic,
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FEEDBACK LETTER:

I hope to ultimately begin work on an
‘attached computer’ desian by the end
of the vear, using first a 293¢, then a
995 in later designs. I think its
great that MYARC has a computer on &
PEB card, but I°’d like to develop a
*hlank" computer using a 9995 and lots
of memory. It would then interface to
the 99/4A via a TI 9639 Multiple
Microprocessor Interface chip. This
way, you can develop your own computer,
using the 99/4A as an I/0 machine
{disk, video etr) and have lots of
separate memory for programming. I
don’'t know what Myarc is using Ffor a
memory mapper, but TI has one that will
give a 9995 .a 16 Megabyte address
range. .. not jumst 2 megabyvtes. I
might eventualiy incorporate that too,
just for future expansion. Thin
approach has several advantages: it
could be put together relatively cheap
{HI15¢.88>, would be on the market
guickly since software development
would be limited to a primitive monitor
and interface routines. This could be
extremely useful to seripous TI owners.
Think of what vou could do with an
extra 128k -~ 2Bs6k+ of RAM aszsembl y
language proegramming space AND &
separate procesor to run it while the
4A runs concurrantly! This is an easy
way to soive the compatibility problem
too! keep the 4A in its consple (or &
new case) to run existing proarams  and
let the new machine do its thing
separately, So throw my hat in the
ring for development of a ‘replacement’
machine. I could never generate the
compiei eoftware and hardware that
Myarc has done to date, but 1 believe a
simplified vyet expandable machine will
generate enough interest in the TI
community to generate its own
application software.

of

Later I'd like to add a2 separate video

card, baszed on TI’s ngw 349 Graphics
Processor (GP) chips. I know Myarc and
others are working on 2938 cards, but I
personally. believe that the MSX
computer standard is a dud which will
fail and take the 9938 & Yamaha's
support with it., A 34841 GP can give

vou combined text/bit map abilities
that far exceed those of the Macintosh,

Amiga and Atari ST {etc.). Unlike the

GRUBA (ede) -Pm.'ly voes, He 340wx

14

-qopd

fixed text modesn, can
to 1624 x 1824 pixeis, 1&
line (not per screen)...
out of a possible 4896 colors. They
algs double as the system dvrnamic
memory controllers. Just about all vou
need iw the microprocessor and
spftuware. The newaest chip, 34948, is
CMOS and has its own built-in 32bit
microprocessor plus built-in commands
similar to DRAW, LINE, FILL, WINDOWS
etc., The 9938 is okay but it’s rooted
too firmly in the *7@ay the 348 GP
series is the standard for the *680s and
bevyond.
My dream computer would have a
2913%5/9911i8 and lots of memory with the
34841 or 3461& for the display. Such a
would be able to hold its own
Apple, Commodore, Atari and
IBM in the home/PC -business

serier has no
display up
colors per

computer
against
even
market. . )
Another idea would be development of &
9995 /99195 co-processor board for the
IBM and compatibles. That seems to me
to be & viable product.

reader’s letter on

machines. I want
something based on the 9993 (or %7185
if it wasn’t so ¥8! expensive!) because
I am familiar with the 9900 family and
azsembly language. As
noted, 1'd like & wmachine with room for
expansion in computing power, wmemory
and  video capabilitien with OPEN
ARCHITECTURE. That's a computer that
will last!

X liked the
replacement 99808

plans presented in the neuletters
and amount of
Az an engineer,

Your
have varied in guality
design -documentation.
I prefer to have the background
information on the circuit logic In
case there i a problem or want to
modify the circuit myveself. I
personally don't like anvthing that
involves physaical modifications to the
motherboardj too many chances to muck
things up permanently on out-of
-production computer.

an

l.Last minute notes! Do vou know of any
DSR articles that explain the
setup of DSRs (above and bevond what’s
in the PEB Tech Manual) in all phasesf
inftiatization, interrupts etc?

Tony Lewis
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ATRONIC DISK CONTROLLER

We received demo units of the ATROMIC
hardware mentioned in issue 1,12(.9) of
the Disk Controller, RE232 and the
standalone CPS%9 svatem.

ey v interesting products. I would
have to give these an ALY an all
counts: guality control, ease of use,

adequate documentation and adherence to
TI standards,

0+ particular merit is the double sided

double densitv disk controller. This
card controls up to four dr i ves, UsSESsS
all the standard TI disk drive
interface specifications and does not
perform strange power-~up routines. It
was refreshing to see a DDC that met

the TI specs detailed for their DS/DD
cantraller. '
The card formats disks in a 9 sector
format for 1446 sectors available.
This is exactl, tnice the old S8/8D
format used by Texas Instruments. To
access the disk manager program {on
disk) wvou simply enter "CALL PMGR" from
command mode, The disk wmanager then
locads & runs uwnder the on-board
softuware contained in an EPRAGH. A
standard DSR link routine is used -
with all tracks reading & writing at
the proper designated locations AHD the
GPL workspace address 835¢ used for
eryrur messages etc.

of the difficult scoftware was able
load and run with the ATRONMIC disk
controller. Saygs 2 lot for the design
The card uses all standard parts
ho surprizes there either.
It appezars that ATRONIC has been
producing this . hardwuare for about two
They are not "new” to the TI
rather thes are
manufacturing an entire line of both
standalone and card leel hardware
products for the TI 9@9/44,

Al
to

vprk!
and cables 7/

vears.

marbet in Europe...

e will be showing
these in Chicago. Due to the
ltimited nomber of TI PE Boves, we  are
conkidering taking trade-ins on TI disk
controllers. et us  know what vou
think about this approach!

Tust for reference,

products
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TIGERCUB SOFTWARE

ot iginal entertainment,
and proaramming ntilit
in Basic and Extended Basic on

g er {36
education
programs

cassette or disk. Onlv %$3.6@ each!
Eighteen different full -disk
collections, just ®12., 40 each!

Descriptive catalogue $1.00 refundable.
TIPS FRQM TIGERCLIR fFull-diah
collections ot S&+ programs and tiles
Tigercub Tips newsletters, Vol.

11X HIS, ad anv  two
all three postpaid.
BOLTS (#H1} fall dimls
et i1t in ¥BRasic

from
I, IT and
B2T. A
MUTS &
1 &7

‘mer ge’

eacht
*®35., 99
(#H2)
subrountines

and
of
to merae into

F=1u03 Orh programs: $i9.95 each, btoth
for 37, @¢ i th documentation,

postpaid. Orders to Tigercubk Softwuare,
1346 Collinawuood Columbus, OH
43213

format, read

Ave.

SMART MODEMS FOR OMLY:
EEF, I
Completel TI
using CorComp RES232. Modems are
dial ‘anzwmer, come wmith RS232
and telephone cable. FPover
is MNOT included. Pouer
are full- documented.
be a3 ailable for a
Onl~ 5@ modems

Add &b d o
ainto

compatitie.

cable,

marwal
zitpp ]y
requirements
Povier supplies
short period of time,.
to zell!

ma s

Write to: Smart Modems
14436 FERTON

REDFORD, MI 48239

LS4

Send WS funds for foreian equisilent,
Malke checl or mone: order pavable to:
Scott A Sorel. If a povwer suppl. is
desired add i@, Morrie - 11113 Ee
refunded if guantities are sold out
upon arrival of order.

WAMTYED: TI9%9/4A COMSOLES.

Have a spare console? Know  anrone  who
nwould sell theirse? e onl. want the
console - no softuare or peripherals
needed. Wi} pa S8% of current, new
replacement cost for each console,
PMust be in wmorliing condition.

tooking for o©ld TI disk drives, the
S5 8D sariet, ..

Contact!: Rste Dats



EUSCRIBE NOW to receive each new
Coplies are mailed during the fourth
every month to

on each cover is for the month PAST
JAM 1984 is published at the end
January. Baclk issues are availabhle

follows:
YV 1,2 Load Interrupt Switch
E/A 8k module upgrade

Y 1.3 TMS 9995 Memory map & specs
pnumeric kevpad project & etc.

V 1.4 Extended Basic plus by Apesoft
Myarec 128k card
Auta-Ffire project & etc.

V 1.5 32K internal memory upgarades
Ds/DD Ramdisk
Auto power-up project

Y 1.6 Mvare 2546k Computer -
*C" Compiler
128k ‘*console only’® memory unit
RAM/GRAM card

Vv 1.7 MAXIMEM review

EFPROM burner
Schedule Manager review
Sense & Control card

issune .
viee
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R/D Computing is published mmnthly by

Ryte bata in Haliburton, Ontario,
Copyright i985. All material contalned
herein iz taken ¢rom sources believed
to be accurate. No responsibility for
errors, omissions or misprints is
assumed. Articles may be reprinted
with credita by users groups +{or

publication.
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Articles dealing with Texas Instruments

¥¢/4h and 9999 based computers are
published. Special attention is 9given
to data on upgrading and modifying the

4A consocle &k system, Intormation and
material for consideratiaon is.splicited
from owners, ugers groupa;’s hardware
manufacturers, software publishers etc.
Please send all correspondence to Ryte
Data R/D, 218 Mountain Street,
Haliburton, Ont. K&M 1S5S0 Canada. We
cannot accept responsibility tor
materials submitted and, unless stated
otherwise, will assign all manuscripts,
letters etc, for publication. ONL Y
Manuscripts with sufficient postage and

1986 Subscription price: $14.00 US funds self/addressed mailer will be returned.

including First Class Delivery. Add $3 foreign

subscribers
$1.09

Issues are available to
onlz. Price: $2.86 each.

wBack
Add

postage U8 & Canada,

For Special Delivery AIRMAIL add #4.08.

G;m
ata.........

BOX 210 MOUNTAIN STREET
HALIBURTON, ONTARIO K@M 15D
CANADA
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In two issues (March}) we are setting
1ip 8 new un- classified ad section. Cheap
rates at $1.25 per 43 character line.
Send copy to our address with payment,
Count all the characters, spaces etc. Ads
will be run asccording to order received,.

Deadline date iz the 2lst of each month,

3 Sk nmng WhestAnusl
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