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A< ¢ TIDBITS #63

-By Steve Mickelson, President 9T9 Users Group
Compuserve 76545,1255; Delphi SMICKELSON; GEnie S. MICKELSON

New Editor:

| feel confident someone will step-in as newsletter editor and take-on responsibilities. Some fresh ideas
would greatly energize the club, as, other than the Assembly Language S.1.G. and our Newsletter, most
activities are at a low ebb. Perhaps a new president, will be able to get things back on track.

Reference Gem:
White recently browsing a local. used book store, | found a reference book, that | don't recall being
mentioned In cther newsletter. The books title:

OSBORNE 16-Bit Microprocessor Handbook
-by Adam Osborne and Gerry Kane

published by Osborne/McGraw-Hill ISBN 0-931988-43-8

This reference has an interesting chapter on the Texas Instruments TMS 9900, TMS 9980 and TMS 9940
microprocessor chips. The TMS 9800 Microprcessor is described with text and diagram of the functional
overview; charts of the features of the various programrnable registers/memory addresses, TMS 9900 status
flags, pin-outs, Instruction and timing.

Also covered are the TMS 9980A and 9981 Microprocessors, the 3940 singte-chip "Microcomputer”, TIM 8904
Four-Phase clock generator /driver, TMS 8901 PSI (Programmble system interface}, TMS 9902 asynchronous
cornmunications controller, and the TMS 9903 Synchronous communication controller. Data shhets for the
above are detaled, as well.

This book has a wealth of information and reference material, weli-suited to the hardware hacker, software
writer or repair rep.

| have purchased an extra copy, for $3.00, for the club library. If others areinterested in this text, a visit to
your local reference library may be a source of this book.

Well that's it for this month's Tld Bits, remember nominations for 1993, come at our mid-December meeting!

Wheelers and Deafers In T! Land; N
In a raecent editorial, Chris Bobbitt of Asgard Software, ascribed many of our communities woes, to the
tailure, or should we say lack of success, of the Myarc 9640.

While, it Is true, that many tatented programmers bought 98640's, and began programming for the computer,
the problem wasnt the failures of Myarc Inc., but the limitations of the TI.

Don't forget, that Myarc did bring many hardware upgrades, that helped extend the usefuiness of the T! into
the 80's and 90's; more speed, memory, 80 column display, full size keyboard, Improved BASIC interpreter,
hard drive controllers and Tl compatibility. Even now, there is a movement to try to emulate the Tl operating
system on an IBM clone, a case of re-inventing the wheel, as you require an expensive 486 AT-class,( or
better), system to get Ti emulation at 640 speeds. Why Tiers wouldn't buy a 9640, at its original price, but
will consider paying ten times as much on a super AT to emuiate a Tl, illustrates part of the problem in Tl
Land. T} users refuse to support small, independent manufactures, instead going with large commercial
companies.
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in addition to setting the hardware standards for our community, Myarc recognized, it Is far more practical
to perfect the wheel, thanto re-invent same. The Press, was a case where an ambitious programmer sought
to re-invent word processing for the Ti community. it was a dismal failure. ‘#
As with their hardware, Myarc considered to take what existed, advance it one step farther, and keep
compatibility. The HFDC, 9938 display chip, 9995 CPU etc., all allowed backward compatibility with the Ti-
9g9/4A, yet improved the overall operation of the software.

Though poorly managed and marketed, Lou Phillips and his Myarc Comptuter company contributed much
to a community. The fact that many good programmers purchased and started programming for the Geneve,
ilustrates the relative lack of good integrated hardware upgrades. The Mechatronic 80-column, Digit AVPC
g80-column and TiM 80-column card are three examples of how the community lacked either the money or
interest, to rally behind a single product. As a result, including the 9640, we now have four different 80-
column devices. The TIM may well become the standard, only because it is still in production

As for keyboard upgrades, there was one from Kansas(a kit}, a joystick Interface from Germany,(a kit also},
the 9640, and the RAVE interface (both assembled or kit). The RAVE unit may eventually win-out, for the
same reasons as the TIM.

| could continue on, with comparisons of RAM disks, GRAM devices and GPL interpreters, clock cards,
mouse interfaces, RAM cards, new forms of BASIC Interpreters, speed upgrades, CPU upgrades or
accelerator cards, etc.,etc., ail were integrated into the Geneve.

| fee! the current, and much of our future hardware design standards, were /will be set by Philips, in his 8640.
We owe much to Lou Philips, for these and other improvements to our TI computer system. Myarc may be
blamed for the Tl community's problems, but many of those problems, were created by lack of support from
our community.

Much of the fallure can be attributed to an apathetic community, used to cheap,{price not quality), software
and hardware. Many current users, acquired their systems and software, for next to nothing, and are not
interested in improving their Ti, if it will cost anything. We should thank those wha continue to contribute
to our community. Their support, stems from iove of the Tl and the community itself.

So next year, make a promise to both yourself and the community, in general, by providing financial support
to those who still market products for the Tl, as they don't have the financial resources to support research.
Perhaps User Groups should increase membership dues by $5.00 and use that money to give support to
the commercial sources, And help keep a good-thought!
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DON'T QUOTE ME, BUT! by 9T9 Assembly BIG Group

SEPT. /92

4]’

over the past four months, the group has been working on, (and
still is), a text file viewer. It will be the first program
which can view a file of any size, and will have the ability to
scroll back to the first line. Features include, auto-detect of
V9938 and V9958 video chips for 80 column display, cataleging all
drive types, and displaying only DV/80 file names in a selection
box. The user can also decide which sections of the file are to
be sent to the printer.

As like other SIG programs, 'file viewer' is made up of a number
of fully documented, self-contained sub-programs, which may also
be used in future programs.

The main 'file viewer' sub-program, with its superior scrolling
function, could be used to replace currently limited viewing
functions in programs like disk managers, ramdisk menus, etc.

The auto-detect feature of the V9938/58 sub-program is just one
of many new VDP routines the SIG has written, which makes the job
of writing a program with screen output to 32/40/80 column modes
a breeze for the Assenmbly programmer.

The drive catalog/file selection sub-program allows any future
program to replace the normal filename prompt with a selection
box that displays only file names with filetype(s) the program
selects. This makes it easier .for the user, as he/she does not
have to remember the filename. It also prevents the user from
selecting a file with an incompatible filetype.

The original video chip in a TI console has a maximum screen size
of 24 lines of text/graphics, whereas the new V9938/58 chips have
a maximum screen size of 27 lines, (really 26 lines, with bottom
or top half of a line), in its new 80 column text and graphics
modes. Do you know that you can have 27 lines in the original 32
column and multicolor modes, but do you also know WHY you CAN'T
have 27 lines in 40 column mode?
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If you have any questions for our Assem

bly SIG members, oOr want

more information on a certain problem, or subject, or source code
for one of our sub-programs, or the finished program itself,
please write to the 9T9 Users Group.

We are willing to help you solve programm
you write a sub~-program for a certain tas
blank or with your problematic source code,

Group.

ing problems, or to help
k. Send a disk, either
to the 9T9 Users

Until next month, happy programming - WTHE ASSEMBLY SIG"
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Jack Kilby's original
-microchip, shown here,
is raking in big bucks for
Texas Instruments, now that

Japan's granted a patent al-
most thirty years after the

first application was made.

Just over a decade of roy-
alties could net T1 a cool $10

. billion.

Applications 1o patent the
device in the US and Japan
were made in 1960 after Kil-
by, then a fledgling com-
pany engineer with TI,
tested the first microchip in
October 1958, The US
granted a patent in 1964 but
the Japanese had not done so
until late last year.

Royalties in the first year
from Japanese microchip
production’is expected 10 ex-
ceed TI's annual net in-
come, kicking off at the $400
million mark and growing at
a rate of 25% per year until
2001 when the patent ex-
pires.
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Crystal Software to sell MIDI Master 99

MIDI Master 99 will now be marketed by Crystal Soft-
ware Inc., according to Mike Maksimik, creator of the de-
vice.

Previous plans for Asgard Software to market the device
have been cancelled.

MIDI Master 99 v2.2, now available, allows loading of
disk-based music files and compiling of symbolic music
files for playing on the MID! interface. Version 30, which
l_“fs tentatively scheduled for release toward the end of

May, will record keyboard-based music. Maksimik says
purchasers of v2.2 will receive v3.0 at no charge as long as
they send in the registration card packed with the software.
MIDI Master 99 v2.2, which includes interface, soft-
ware, two connecting cables and documentation is available
for $45 from Michae! J. Maksimik, Crystal Software Pro-
ject, 635 Mackinaw Ave., Calumet City. 1L 60409-4014.
Checks should be made payable to Michael Maksimik.
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TisHUG NEWS DIGEST ] September 199:‘.]

Weriting o Hauchine Code
The Video Processor, part | by J.E. Hanficld

The TI9S/4A relies on the TMS9918A series of video
processor chips, which differ mainfy n their video
cutpul specifications, which need not concera us. This

processor is @ very complicated integrated circuit,
brobably much more complicaled than the TMS5900 CPU
chip. at least its data manual is three limes as thick
as the TWMS9500 manual.

The video processor controls a 16K dynamic RAM
which it uses for screen display data, the colour table
and sprite definitions, There is sufficient dynamitc RAM
address space teft over ,to be a wvery significant
addition to other TI99/4A RAM: the BASIC interpreter
uses It extensively, 1 use it as a butter tor disk
gata. For example, a full disk track can be set in VYDP
RaM prior to transfer to a DMA wmemory in my disk
controller.

The control levels required to interface the video
processor are defined in Table 6-1, extracted from the
data manual. We can now face the job of screen control,

Screen Border Controfl

The border screen colour is contrefled by the
rightmest 4 Dbits of register 7 in the VOP chip. To
change this colour code, we need to write to that

register, 1 for black, F tor white, etcetera.

This write to VOP register can be gone in various
ways. 1 chose here a long method which is less
complicated than the alternative described later. The
method of writing a program using the MiniMemory Easybug

option was detailed in the last article and will not be
repeated here. Enter the following program starting at
M7FCO. .
MTFCO 02 01 MOVET 1,

et 00 “black”

02 02 MOVED 2,

87 00 VOP register 7

DB 01 MOVB @.+2, 1

BC D2 VDP write address

10 oo SKIPA nil (celay)

D8 02 MOVE 8.+2, 2

8C 02 vdp write address

1¢ FF SKIPA minus 1 (5TOP)

HNote that the first byte written contains the data,
the second byte specifies a write 1to register 7 (see
Table 6-1). Now press "." and type "EIFCO<enter>”, The
border cotour goes black and we enter an infinite loop.
Turn off the console and back on again (or reset any way
you can).

Let us examine the prooram. .
M7FCO 02 O
oooo0 G010 Q0ODODO OBO1
\ 020 PN /S
op-code § address
WOVE] Ac 1

See Frogure 1 in the last articie. The instruction
moves tThe immediate data. te be found in the next word
{01 D0) to Ac 1.

MIFCH

02 o2
000D 0010 oQooD 0010
\ 020 AR /
op-code 5 aadress
MOVE I Ac 2
, The gata in the next worg (87 DO) is placed in Ac
M7FCA DB 01
P10 1000 0oQo0Q C00Q
N /N VAN
op~cooe D aodress S address
wOvE @.4+2 Ac 1

Move the contenls oOf the left nand byte 1n Ac 1
(that 1s O1) to the address given in the next worg,
which is 8C 02. \

1000 1100 0000 007310

This has the address tine of Ald high which enables
the VOF chip for wriling 1o as can be seen from Figure
&-1 ang Table 6-1, that is UID0 pin 14 (CSW(L)) will be
tow and pin 13 (MODE) Hllu be high, :

The next instruction is & detay which 15 reguired
by the Video Processor chip. The folfowing instruction
is similar to 1FCH but specifying the source as the left
most byte of Ac 2, 50 the second byte written is 87,
defining VDP register 7. The finai instruction, SKIPA
minus 1, as explained in the second [as! article, enters
an infinite toop, in effect causing a stop.

oK, if all goes well we will make 3 change to aveoic
the inconvenience of the infinite loop. Change the
instruction at JFD2., In Easybug type:

WMIFD2 04 80 JUMPA @42
IF EO address 7FED
This instruction is made from!
MTFD2 04 5O
0000 ©100 O0G1V10 0001
A\ D44 /\ /
op—code S address
JUMPA .42 -
Then enter & short program at TFEC.
MIFEO 02 06 MOVEL 6,
10 E5 GROM acdress
04 60 JUMPA @,+2
00 &0 ROM address

This loads Ac 6 with a GROM address (miniMemory
GROM entry?) and the next jumps 10 the GPL interpreter
in the console ROM. Check this by executing 7FCO.

There s no change to 1the border colour but "?° is
dispiayed. HNow chanpe the colour data by:

MIFC2 09

and repeat the execution of 7FCO.

Now examine the contents of MBIFE.
MBIFE = BC
M33FF = 02
Incredible, the VYDP write data adaress is in console RAM
and we did not put it there! .

Sacred Sites

TI. in its wisdom (??), have sequestrated tertain
addresses for specific purposes and you may only change
their contents AT YOUR PERIL. In particutar:
83FA (Ac D or R13 in GPL inlerpreter)

B3FC (Ac E or R14 in GPL interpreter)
B3FE (Ac F or Ri5 in GPL interpreter)
Althcugh we must not change 1the contents of these

registers, there is no bar to 'using 1hem as data as

described for Ac F later.

Multipie VDP Bytle Wrile

Time and space Is running out fast so [ will jeave
detailed expianation eof these routines to a tater
article, However, you might like Yo try them bu? aad_
analyse the code. This routine writks a selected byte a
number of Limes as defined in the data to incrementing

VDP acaresses. I use 1 fo sel up Track data for
formatting disks.
WM7C60 CO FB MOVE 3, & B+

C1 03 MOVE 4, 3

02 43 ANDI 3,

FF 0Q

02 44 ANDI 4,

00 FF count

D8 03 WOVEB @.+42, 3

8C 00 VOP write data,

06 04 S0S 4

16 FC SKIPNE minus 4

D4 58 JUMPA @ B (return)
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This {s called by:
- 08 AD JSP 8,42
¢ 80
wx Y2 data; WX is the ASCII byte to be
written Y1 times. '
Belore axecuting the 7TFCO subroutine, {1 is
necessary to set the VDP address which can be done in
* the foliowing subroutine.
MiADD €O 7B MOVE 1, @ B+
pY EO MOVER @ F, @.42
B3 E3 Ac 1, rignt byte
10 CO delay
DT €1 WOvER @ F, 1
O4 5B JUMPA @ B
In fact, we can use the TADO subroutin to change
the borger colour as as alternative to the TFCO routine.
. Now enter the program:
T MTAAD 06 AO JSP Q.42
W TA 00 - set VOP address
N 40 E3 address with write flag
- 6 AD JSP @42 .
- 60 .- sultiple byte write .
10 Twrite AT 16 times ;. - S
60 . JUMPA €.+2 e e PR
ECQ

addtess, data and count. -

LA

1o ?-in Easybug -~ - . e T

‘Now execute . TA4D. seversl times.

< From Tabie $-1, you. wiil ‘sée that the -only

“difference in VOP register write from VDP address wrlte,

- 1s in-the second byte written. So try:’ ., R
MTA20 06 AD . JSP .42 .. . e
; TA 00 set’ VDP aodress -~ ~ . - N
87T 01 or 87 09 or BT 0X ... . e
D04 BO - JUMPA @42 -t T T TTore
© IF EG L-- to 7 in Easybup | ' - '

-

JEfor.  the (TISG/4A%.

The next article in this series A .*pl.aln “the

above .and show how to write the colour table in VDP RAM. .

torrection’

needed to implement these TWSS200 Instructliens. H
+5 Voles
US04
7415138
E
0 volrg aug-é
. i P 13
MEMEN (DT CF ] AL4(H) MODE
AD{H) A U505
FARLD 8 —1., JALS138
A2 (H} {c 04 b9CE {4y |
4 £ A1 (Hy D CEO2 CS5R
DEIN(H] & CE -
usoe A vioo
ASBAH)  aupyyp ——2B .2 . 9529A
L} § 38 e
WE (L} 5 CEW
uso?

Figure 6-1 .
From TIS9/4A Schematicz Disgrams, sheets 1 and®4
©4 [USD4) (L) =MEMEN-RO-RI*RT ___
02 [U505] (L) =04 {U508] "A15¢ (DETH+R5E} ~A5B~A4B-A3B
CSR (L) =MEMEN=AQ+A] +hZ-AJIB+A4B-ASR-R1S
x=don't care 1000 10xx axxx  xxax0
] [} aven

D2 (USDS | (L) =04 {UST4] - A15s (DBIN+ATE) *ASB+A4B-ATE
CSW (L] «ME+0O3 {US05] —
mKE-DBIN-MEMEN=-AD A1 sR2+AIB ALB-ASBALS

1000 1lxx  xxxx  xxx@ v
8 < even .

979

_ ‘._t.c; ~the” ar'ticl‘e'_‘_‘hi_iiu'ol'ime 11 Mumber 5, i
page 20. ' "Not valid for TMS9900* should read "Not valid’
-+ The T19%/4A lacks address decogling -
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Table 6-1 - CPU/VDP Daia Transfers. From thc TMS9124 Manuil o

®BIN=16EY

TI 90/4h PARALLEL PRINTER CABLE

lLast week [ helped one of our members
mak#é up & parailel printer calle for
a mew printer. and it turned out to be
0 s4sy that [ detided Lo share 11 30
you CAR make up ¢ Bpars teor your eys-
tom. The sasisst WAy L5 Lo uss some
insulation~dispiacement TOnNeCLors and
ribbon cabie you fioh't have to do sny
soldering. but you caR WEd hooded <on-
neclars and 1I-Conducter Sable Lo smake
a fancier hookup. If you uss sixlesn-
comductor Fibbon cable. go for the
multiecolorsd type since it°m & lat
147 to keep track of the linea. Hiax
fast of it cost about 3. The 16-pin
f{emale IDC connector ism about 32 and
the 36-pin “Centrenice” male connsctor
18 ebout 34. All you Rave to do 18
clamp the lé-cenducter ribbon 1in the
14=pin connector on ohe and and eplit
Ihe wires on the other snd 80 you Can
seperats the 3} that don't go in order
Notica that the pusbering schess L8
diffarent on the opposils end cf the
cable. but ths #I pin i3 marked with
4h arrow on tha computer end and the
printer end iw warksd on pine 1 & 19
ans pine 16 £ )6, This means that en
the printer end with an IDC connpector
you use svery Sther wire siot for i=¥.
Be sure tha wire s firmly inserted it
sach tarminal pin Bo the Jnsulsilén it
dispiaced (hehte the name. insulation
dleplacement connectori. Cr you cen
uss M-connattor sable and uss svery
other wire on the L6-pin plug end for
1-¢. If you nave any problems. give
me & call &t 714/610—-682¢6,

‘r-hur“_‘. b.a-afc. ud?rl-'f Gane Bohot

-

1 836

33

. ——
1
L] 1A
\ 9
8 26
[} 7
A &
[ 1
K &
L b ]
F
1 419

36-PIN PRINTER ——]
CONKEC TOR

15—PIN INSULATION
DISPLACENENT

CONNECTOR

- Page 10







Pause, Quit, or In terrupt
Three buttosswiiches could bave been vely wcful o the 4A if TI bad pul them thers but they probably dida't thiok the 99
would get this far. The thres ars A pausc switch, a resct Of quit button, 2od & load interrupt switch. Some of us have the
joad interrupt switch sold by Temex; but it requires s scparate piece to be insertcd in the slready cumbersome “foot”
coostruction, and is uowicldy. Here is & simple modificatioa 10 install sll three in ooc sweep
STEP © Locste Lhe main processing chip (CPUX il is the

largest chip on the board Lookiog at the chip from the
top(mpon:ntﬁds).i&!cnﬁ!ypim&ﬁ.sd&#ﬂwiuhc
onthesidco(tthPUuumthehrgehokinm
houd.mdmihutlgo-thsGROMpoan(m

i is di y scrom the chip from it 20

and G4, and deftly solder cach in
use & low wattage iroa, with s sharply
cheated, 5o that you cas solder the leads
Now scider ooe ead of the fourth
wire to 8 mearby srip of the ground of the board, such as
that which runs around the outside of the bozrd.

STEP 3: Secure two switchcr 3 miniature, momentary pushbution, and an threc position toggle switch, normally open,

momentary one dircction snd closed the other, If you cannot find the toggle switch with one side momenlary, get one with

both sides locked Mount the two switches oa the console in & place that will be comvenicat without beiag dangerous (I put

mine on the right side, right upuﬂmmckmtdthespwchmthaimr

STEP 4 Counect the opposite ¢od of the wire from piz 6 (o oo side of the momeatary pushbutton This is a resel swilch.
i ide of the toggle switch This is pow the losd interrupt switch Comnect the

i use¢ button. Noveonmctthcwiu!xomthsyoundonthsbmrdm
the other sides of cach of the three switches This compictes the modification Route the wires out of the silver cover 10 the

€
R
g
;
;
R
E
g
1

- like the quit
button (FCTN

‘. PAUSE: Stops
" a program
cold; relesse
Cgwitch to

¢ coatinue,
INTERRUPT:
Ruzs an
smeembly

a1 1 cTCEn
| dump romtine.
Press for oaly
| & hatf second
‘or o
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presented ic liberally
xs, but st the risk of
tion is shown,

input while line 280
». Line 290 builds the

1g .
the ASCII for “space”
e 350 similarly counts
1 of counting syllables
:ts vowels and tentati-
is incremented to de-
.ine 460 decrements the
) :onsecutxve vowels.
or "ted” and by Jump-
es 490 which rejects
:b*str:nsl must include
5 concerned here with
similacly by-passes
bezng rejected under

 ier, Lipe 550 detects
CII for "spsce", tests
llbles in the word and
“leng word" count.
syllable count for the
stz for 100 or more
for an adequate sample)
. the sentence. ,
he ASCII for “ENTER"
to break off the test-
» that you may test the
r curiosity. Line 620
letter. You will note
 happening between one
f you are a speed
o slow down your pace.
ence has & clearly in-
should be treated as a
- periods to break it

ood

5ib LY=Lt
510 10 1032 TEx 400
HIRE

590 118 $7015 LT 1D OF SIM
BICE Y171 100 01 MORE WobbS
;gﬂ 11 (132100) t{k=4é)Ta0N §

(1 :%0 n: %3 THEE 30

160 mn-
f I!Il!!l!! :
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"o I]IIT ‘weaber of loag we
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tse I m(u!lmue'u,'z)' 4

3 uo NI ' Iy e
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Kellel

'y

Have you ever found 3 good deal o0 3 disk drive, and
then #ound out that it was & full yower drive and that
you could not run it with your present P bot. Well this
little sod in your P pox will enable you to run two (2}
full power drives (either full heights = {f you build 2
case for it to stand alone =, or two hatf beight drives
that will sount inside your P boxd,

14 you attéspt this soditication you do so at your
oun risk. The apd is working in at lmast twc (21 P
boxes. This sod is yrought te you with special thanks to
Tony and Jaot.

PARTS REQUIRED:

1 - +5volt RESULATOR 1803

{ = #12volt REGULATOR 1812

9 - §7uf SDvolt CAPACITOR ’

2 - 3uf 2vell CAPACITOR

{ - CIRCUIT BOARD

1 - DISK DRIVE MALE SOCKET COKH.

tl!!tﬂﬂl“ﬂtﬂﬂlﬂlﬂ“ﬂ!““llu
lﬂﬂlﬂultﬂltt

Looking at the P box jroa the rear, select the pins
on the Right Hand side of the sotherboard socket, Pins
anell] and thirty(30) show d noninal +12 valts and 24
volts, again when you ire looking from the rer of the P
por. The grounds (and there sust be two of thes), are
located at pins tourid) and tuenty-four (241, If you find
this hard to follow, get & digital gultipeter and neasure
for +i2v, +24v, and the two qrounds and sary thes as
such, Next fashiogn your cireuit board so that your pins
will line up with the slots you have deterainded are your
hot and ground pins. The circuit board with completed
runs should lock sosething lite figure #l. BINDT  DRANN
T0 SIZE. 83

By drilling 1ittle hales in your poard the 1ead of
your cospgnets ady be fastened easily and neatly to the
board ’

E e T T T
S DETPICILE Aoas

The sest thing to de iy to soldier your twalll, dTud
capacitors to the board.. The capacitors should be
connected: one Jead to grousd, and the other attached to
one of your input slots. This should be done for both
your #12¥ and +24v input slots. See Figure 43

Next asount your requlators, reseshering the Sv
requlator goes with the +12v supply and 12v regualtor
qoas with the +24v supply. The regulators should have
heat sinks, to keep thea running caol. The pin out for
the reguiators are discribed in fiqure 12, Connect the
input lead of your reguiator to the sase copaon point %
your Afuf capacitor iHot gide). Connect output fead to
your output siot. Soldier the ground tn the respective
ground on your board. See Figure 1.

The Juf capicators, ars connected from ground to the
mutput slot of yoer poard. Bee Figure 8.

& light can be rigeed up to the tront of your P boz
to tell you that in fact you have 3 circuit board ruaning
in that slot. 1 picked off the i2v line to run 8y lanp.
See Figure ¥3.

The last thing o connect is your dist drive socket
connector. By seasuring your other drive’s power line
socket, you can tel] which pins should be your v, +5v,
and Ground leads for your new socket., The socket only

—fits one way. Once you have the 1ines figured out then

.

connect your wire to the correspondiig power output slots
§ros your board. '
334100 NOT BET YOUR WV aND 12V LINES CROSSED OR you
yILL BESTORY YOUR DISK DRIVE.131id

This little sod has elininated sose of &Y daul drive
lockouts, 1 was running twol2 full power drives with
just the singie P box poser supply. When I tried ®aking
pack-up COpiES using both drives 1 would get read/write
errors, Sosetises it would just initialize wrong, ané
sometines the reyboard would lock se out. 1 nowcan run
double density on the poth drivesistill bave the old Tl
Controliert with no errar.

Inside every smoll problen is O
lorger problem siruggling to get out!
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E GROUND PLRATE

E INPUT RUNS

REGULATORS (Tor Viewd

2 output
2 around

Tl 1 dneut

E DUTPUT RUNS A S L T T T S S
FIGURE #1
B R A A T L e i Lt L Lo L A LR TR T AT L T LT TR R
e e e e e = e w4 R e e ¥ e B S e
. KE'
1= o=~ o=t 7o
Frrval 4 -+ 5 " R =
e NI
o v
I 'y '} ! LL 1 =R
b Yo ‘
L™ b A M AT
T =l | T e
=0 N = le |77 L—=
_' - |== - ]F: . ' 4 T“ %X 'FI/ 5 '3 W
‘ . -, L] .
T - i 2
- .
T +12%w Res
= Fround -+ T
T
e : T . ———
+12w Ine +24v Ine
FISURE #23
J T T I I L Y S ot St Lot St e S At b Lute]
R e R g # g g g # g g T " g g % g ¥ g gy g 7 g < g <y g Ry Ry TRy Mg Ty Py

We have two short programs for you this
month thaE you may enjoy. The first program
1s called "Erase All". W¥hat it does is ocom~
pare the result of using CALL CLEAR or ERASE
ALL to clear the screen. Some say.that ERASE
ALL is quicker than CALL CLEAR but with this
program there doesn't appear to be much dif-
ference.

, ~Anyway try it out. It's simple to type
in and you may improve your programming
skills by studying the logic of the program.

The second program is entitled DAY/WEEK.

Frase A1L

100 PISPLAT A2(14,2): " Press
CIAT) Loy to start)

110 CALL LRT(0,0,8):: 17 §=0
TEEX 110

120 rox 1=1 10 I

130 cuil BeRaR{d,1,1432,748)
140 BISPLAT ERASE ALY

10 111
20 CaLL cLMR
30 BISBLAT AT(14,2):"(Press
GIT) by to stares”
A0 CALL L11{0,5,8):: 12 $=0
TEED {0
ig 50% 1=1 ID(I
ALL BCEAR(I,1,1432,768) 150 mRIT ]
;g ;;g% gllll 160 DISALAT AT(14,10)p200: "2

§T 12
gg :§§PLIT AT{14,10)0128: 11 ?rg 6010 40

Erase All —— Day of the Week

With this program you can type in any date
and the program will reveal to you what day
of the week any event occurred on. To under-—
stand some of the legic of the program you
might want to refer to our calendar program
that we published in the January 1990 issue
of Word Play. Adrian Johmson of the Orange
County User Group provided an interesting
history of how our present day calendar came
about and the mathematics needed to research
when a particular date occurred in the past.

Dasy of the Weel

100 IXPOT “ENTER XN, DD, TYTT: 150 DiT4 SOX,NO,TURS,¥EDKES
AR ,18018, 1], 8AT0L
100 a=Y-(INT{1/28)128)sc B=4 140 XESTORE :: POX =0 %0 ¢
IR R L 23 RMAD €5 1 HIT )
120 €$="S15462403513° 52 IF {70 2RINT “PHE BUY I5 *;c8;°
1=0 121N I? £{) TRIN Ci='ﬁ0' M1’
130 E=YAL(SEGS(CS, ., 1) des IF 130 PRIND

1(1800 121X 1=At12 190 1H20T "ho iFOTEIR? (T/X)
140 G=a+INT(B)4042 12 BsG=({I : *:7M§
17{¢/1)t1) 200 17 13§="1" 02 TX5:="y" 12

I¥ c6To 190
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PUHNHK Hewsletter

Root Finder .

. A}
Besides having the ability to play great answer, but does not show the calculations . =%
mes and run many other complex programs, the sc¢reen. T
ur TI-99/4A is also a superior number crun- I checked the answers omn, several test”
ing machine. The following 2 programs dem- numbers with Maemillan s Logarithmic and Tri-
ctrate its ability to find the square root gonometric Tables and thé answers are absolu-
9th root of any number up to ten digits. tely correct. This book, by the way, is what
The first program will £ind the root and I had to use when I was a college math stu-
splay its calculations on the screen as it dent many years ago. What a difference
ives the problem. The second program is today!
ch faster, reveals an almost instantaneous

Root Finder with AdAisplay

- — —

~—Charles Ball, Editoer
Root Finderx

90 Cill cn11r1:§121,cn$):: ¢
148 CHAI(JE,C!?

100 DISPLAT AT 1,1)!115! £iLL
+* 10078 b! Luete borais”i'
To Find ! root From cube
root te th root’

110!
120 01 YARMING EIXT 3 PR§sT

p1o"

130 45=R278("}",20) 2 L3=RET
§(° T, 168) se=aeTs(t .8}

140 €ALL CBAR{120,°000000000
0020508" 121, "11102620404080
30°, 122, 018182C2046462830%,1
23, 080101%,128, 08"

150 DISPLAT 11(5, ) a3
£8("}", 10) 88 (1" o2 COSOB

280

160 &CCEPT AT{6,12)VALIDATE(
FONIRIC)BAIE:N &3 17 B2 TEL
¥ 180 _

170 17 3=1 TRZK AT=H 11 GOTO
2320 ILSE LV=SQR(K):: GoTo 2
130 1020 2 BI=SQR(X)
190 AT=(LO+51)/2 22 1412

200 17 oAT=AT TEIN 220 BLS3
OL¥=1Y i DISPLAY 42(12,8):4

L]

210 Ir R{T TEER HI=AY 13 €01

0 190 TLST IF 1)1 TBLE L0=AY
11 0070 190

230 AK=AY i BISPLAT AT(12,8
1A AR

230 DIS2UAT AT(ZZ.I):LS:' {A
ngthcr ¢ hanﬁe reot B
rist fjuit

240 CALL TBY{0,%,5):: 17 820
TERE 240 BLSY B=POS(TACPQS,

car$(x),1)

250 1! 1=0 781X 240 LLSD Of

T COTO 260,260,270,2%0

260 DISPLAT a1]7,12):34:280L

§$ 51 17 =2 THEN GOSOUB 280 3
¢ 6076 160 LLSL 160

270 GPEX #1:0R% i1 PRINT FIt

4% "848 "§5T

i§(k)&'}' TUPRINT H1388R°\/

SETAB(26); 7= AT G

0SE 41 :: 6070 280

280 ACCREY A?(S,IO)IALIDATE(

'123&55739')SIZE{-I)BEEP:R :

90 CALL CEARPAT 121,088):: €
ALL CEAR(33,CBS

100 BISPLAY AT(1,1)BU458 ALL
* 20015 B! lucie Borais”:’
fo find 2a! roet from cube
reot to Sth root’

110 'REYISED TERSIOR OSIRI I
BT TOREOLA A!=l’(l/l)

120 OX TARNING REXT &8 pr4="

HIo"

130 L=ners("}",28) s B§=RP1
" 1e8)r sERpTS(” §,a)
140 cil} CEan{120,°000000000
0020501 121, *11102020404080
10* 122, 018182¢2C4646830°,1

23, 0801017,125, " 01"
150 DISPLLY AT(5,9): 13y 02
1%('}’,10):55& {t" ;1 cOS0B

289

160 ACCLPT AT(6,12)TALIDATY{
RGMERIC)BERP:N i: IF R)2 TER
1180

170 IF =1 THEX AT=R :: GQTO
220 LLSE AT=5QR{N):: COT0 2

20

220 DISPLAY 4T{12,8)3BEP:"="

AN

230 BISHLAY £1{22,1):L8:" lx
pother ¢ hzn;e toot 4
rist Q|ait

240 CALL LET(0,8,8):: 17 520
TEzR 240 ELSE K=Ros(tacPQ,

car$(K},1)

250 1P I=0 THER 240 BLST X

[ COTO 240,260,270,2%0

260 dIsPLAT at(7,12):28:28:8

§ t0 IF £=2 TELN GOSUD 280 :

T G0TO 160 RLSE 160

270 oPLN FLipRS o: pRlNT HL:

' "i55k" "4ST

855 :
x§(z)&‘2' s PRINT H1:888"Y/
T ICTIFAER § SR 14
oSE J1 :: G010 240
280 1CCEPT 11{5,10)TALIDATE(
123456785  }SL2E(-1}BL2R:R ¢
T RETORE

AT FEa
R SR Y

T RITURK

The wWavce

Stand up and cheer for your team. 90 ITHE WAVE by David Renken 150 BS="00SA3CICICI2446" 180 FOR CH=91 T0 123 =2 CALL
"Wave' emulates the crowd at some berger/acd by Jin Peterson 160 A8="000018187€803CX” CHAR(CH B8 )it CALL CAR(Ot-
atic event. When you run the ro— 100 CAL CLER o CAL CREE 170 FR C?F31 10 118 2 CALL S,M}ii CALL SOUND( 994 ,-7,5
n you'll see that fans in the b{ea- N4 , CHAR(CH A8 )2 S G st CAL KEY(3K ST T
n Yo Ll see R sif. This is re- 0 M=miie wen “URXUCH :: FOR RB 1012 F STE)0 THEN CALL HCH 12 S0
S S ANy over again and will 120 DISPLAY AI(H,1-LENASY 53 DISPLAT AR, 1) 32 K )

ind you of the spectators at the {Xfurecyy bertosto Vo 12] 10,26 STED § ¢ 0 T 1 B ks,
zer or some other game. P DISALAY, AT(22,1):SEGK 18,7, 1.31.350):: AL HWR( 22,1,

};3_?;%‘! AT(22,14-LEXBS) ) EXT T 2,N): SED i1 Bo

P

e
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We Buy, Sell and Trade...

USED T1-99/4a HARDWARE
and SOFTWARE

1
Looking to sell your old T1-59/4a eﬂui ment? Need some extra cash? Interesied in picking up a second system for the kids, the office, or as a
backup for your existing equipment? If you answered yes 1o any of these questions you need to contact Texarnents! We buy, sell and even trade
used T1-99/42 hardware, software, command modules and accessories. We buy working and non-wesking equipment. And we guarantee that
anylhing you bur from us is in perfect working order... or your money back (unless noted otherwise). Mo gimimicis and no surpnses. All itemns
listed wiil be sold on a first come first serve basis only. For an up-to-the-minute listing of used jtems please call TI Source(sm), our 24 hour
multivser bulletin board systen, at (516)475-6453 (A modem is required to call the T Source{sm) bulletin board system)

If you're interested in selling some or all of your existing TI-99/4z gear piease cail or wrile us imunediately. Those contacting us by mail will be
sent a formal offer (includifg acceptance instructions) by return mail within 2 business days upon receipt of your letter, This guotation service
is free and you may reject our offer by simply not replying to it. It's that simple! .

t r Il
T1-99/4a Console (Black & Silver)....... . $22.95 (7.00)
T§ Peripheral Expansion Box eereanbarmsrnrens - " : $79.95 (18.00)
T1 Disk Controller Card ..o evvsisrnsse OO $29.95
TI Peripheral Expansion Interface Cardu...ummmromc s st sesses " ,$39.95
T1 SSISD DISK DIIVE v rneesreesremsemssisibs sesaserssanst sisast snsassseasasssesemseis 1495 (5.00)
Tt Casseite Deck Cable ...oovmminers coemrmrissssssmrismssesssessrassanss SR .
T1 Duai Casseue Deck Cable JE—— .
TI Impact Printer {Epson MX-80). .. cummirrcssarrscmiaryenccrarses eveereantt i e ere b RS Rt $65.95 (8.50)
Sirrnh Corona Fastext 80 Printer with parallel cable & 2 ribbon cartridges et uesase remar s sare AR B AR SRS s bR $29.95 (8,50}
T1-9%/4a Video Modulator (with Composite RCA-jack output) ... . wrn$3.95

T1-99/4a Compesite Video Cable (NEW)...ovmiiiari e iiiins
Module "L” Cennector Reptacement Part (New - fits inside T1-99/43 Con.
PoinMaster Arcade Style Joystick with TI Wice Adapler....
*Tandon TM-1002A Fult Height DS/DD Floppy Drive
Percom Data Exﬁansuon Drive Unil (with power supply and cable ~ built like a1ank! - Do gocs, €)in
IEM Keyboara Interface Prototype (ataches 1o joysick port — from Germany, no docs, not sure if it works, 1o guarantee) ..
&-Fool Hayes Modem Cabje {raund type cord - no operational L L) TR
Myarc DS/DD Controller Card (in classic metal enclosure -- gverheats, needs repair, no guar
Dual 1/2-Height Flof%' Enclosure with POWEr SUDPLY «.oremissinireeseisvamssrssssreeas
Defective (Used) 1/2-Height DS/DD Floppy Drive (no operational guarantee)

T J 5795

Key: (M} = Module/Solid Siate Cartridge, (C) = Casseite, (D} = Disk
Module Special: Get any 2 modules priced a $3.95 or less for only $5.95, any 3 for only $9.95, or arny 5 for $15.95!

4a Flyer Flight Sirnulator (M)....... .59.95
TI Writer (M/D)...coonvsrnrecsensesmanins .$9.95
Myarc Extended Basic It (Module only - No disk or documentation} .$7.95
Adveriore Module (with Pirate Adventure) (WD) oo sesr s s .§3.95
Parsec (M) ooveiame . . . .$31.95
Munchman (M) ... . .$3.95
Super Demon Autack (M) e .$3.95
Picnic Paranoia (by Atari) (M).. .84.95
Personal Record Keeping (M)...... 5495
Household Budget Management (M)... .$3.95
Hunt The Wumpus (M) oo mieececans .53.93
Tombstone City (M) oivisiimissrrnnan .£3.95

Donkey Kong (by Atari) (M) . i L$4.95
Teach Yourself Basic (C).... .

Terminal Emutator I (M) .
Tunne!s of Doorn (M/C)....
Tunnels of Doom (Module only:
Home Financial Decisions (M} e

cassetts missing) .

Tax InvestmentRecord Keeping (M) ..... 3.95
Business Manager (Invoice, Mail List, Order Entry) (D) by Yu-Can Software .. $4.95
Mini Memory (M) .o e i 9.95

Is & Miscel

Sorry... books may not be returned. The author or authors of each book are noted in (parenihesis).

S{slem.axe 99/4a Consale Cover (clear plastic cover that fits perfectly over the console)

T1-991da Users Reference GUide {TI) uumi e ermssisimarmsesssesmics ittt pan s eressenss
Compute’s First Book of TI Games (Compute?)
Begtnners Basic {TT) .........
Programs for T1 Home Computer (Steve Davis} ..oemessnens
Editor/Assember Manual (T3} .o
The T1-99/4a Users Guide (Casciatc & Horseall) ... "
CorComp 9900 Disk Controlier Manual {CorCoIrD) . ovemsssesnssnssasniens

TEXAMENTS
Serving the T1 Communiry Since 1954
Office: 516-475-3480 53 Center Stree!, Putchogue, NY 11772 BBS: 516-475-6453

Pleass add §3.25 for domastic hrst class and Canadian delivery, $8.50 fof foreign air mail deivary. Ordars are typicaily shipped within 43
hours ol eceipt, C.0.D. oders must be placad by phone. We da not accep! credit cargs. Fof more information plaase call of wnis,
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