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9T9 Users Group COMPLAINT FORM

978 USERS CROUP EXECUTIVE COMMITTEE list nature
PRESIDENT Steve h\lckelson 6571494

GEEALSnE N 332““3‘ ss9-31631 of complaint
TREASURER/OFF ICER AT LARGEyCeclI chin  {671-2052) in box below

LIBRARY DIRECTORS

NEWSLETTER EDITOR

{960-0925) ’
soh’ (275-4427)
ay {416} 727-6407 :
MEMBERSHIP FEE'S

FLLL MEMBERSHIP. .. .. .. ...‘.........;Jn.oulyear
NEWSLETTER SUBSCRIPTION ... 1111 701 20.00 / year

Abl memberships are househald member shl $. A newsletter subscription is only for those who do not wish to attend meeting, but wish to receive

?u newsllettet and have acCess ta our bra Ir . ¥Ypu are weicome to visit one i our general meetings before joining the group. 1% you wish more
ormation contact elther our nresldent nwriting, at the ciub address on the front cover ar by phone.

The meetings are usuallv held on the tast wednesday of each month,(exceptlons are December ‘s meeting date, usually mid-month and the menths
gl” g Al ust f there are no meeting . Consult this IssP 04 New I tier 974 for the date and lime of the next eeting Meetmgs are

usu ¥y held a &11 ATlen"s place, 52 Graystone Gardens.south of Bloor St just west of 1slington Ave. . at. 7:30 P.m £ c30 -

BBS

The 979 Users Group supports the Toronto BBS. The TI Tower BBS #(416) 923-2731, 300/12C0/2400 BPS, 24 hrs. Sysop, Gary Bowser

MAILING ADDRESS:

979 Users Group. 15 Kersdale ave.., Toronto. Ontario. mém 1C9. Canada

COMMERCIAL ADVERT!S ING

Any business wlsh; ? to reach OUr membership may advertise in ousr newstetter
The rates are as to {width by herght):
FULL PAGE $30.00
HALE PACE Jt %15.00
ARTER PAGE 7" x 2 112') 7.50

lease have your ad s camera ready and pald for In advance. For mor
place ad s. may co so iree of charge as long as they are not invel

NEWSLETTER ARVICLES
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ina ci

a i he editor. Don’t forget. that any member wishing to
ved commer erprise.

e for amy to the user’'s eguipmen

Members are encuur?qed ta contrlbutc to the newsletter in the torm of articles. mini programs. helptul tips. hardware medifications. jokes,

cartoons and questions. Any article may be submitted [n amy form by mall or madem. we wel¢ome the reorlmln% ol any article aP earlng in this

newsletter prov dmgb credit |s given to thé author and 9T9. (f more information is required. cail the edj Tne names . Ning=T-nine’

Ng\;slet er §79. 979 Users Group, and Nipe-T-Nine Users Group are cnnyrlght [c) 1579-1992, by the 9T9 Users c.rouu of Toronto. canada. ali righrs

reserved.

DISCLA IMER

opinjons expressed in this new<letter are those of the writers ang are not necessarl%y those of the e79 USERS CROUP  9T9 cannot assume

fiabllity I‘o rors or omissions in articles, Eur ?ramé or advertisements. Any hardware mogd lf#%a[!ﬂll al :!uJe IS presented for infermational
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h&b&&&hhhhbhILL&&&&L&&LD&-

:58 ?8& uzv:?'rl? 43 3 4830 PRINT "2 = “TIC=TALK-TOES WITH":" MUSIC ONLY™: @ !
430 NEXT WAIT 4840 INPUT "ENTER 1 OR 3 ... “:3P )
449 CALL iotoaua z.n :ggg {ET{%S"”"SP"‘”"E" as4d
2§u §§§ X 3”“ DATA 220.262.330.262.330.392.330.392.494.392.!94.557,194.557.69!.567.695,a=
470 RETURN
- LAS30. 4 B0, 4590, 4620, 4650 FL2 .
133 E’NT&N' COSUB 4500.433 5 333 EkEL%R . CALL INIT :;*CALL LOAD(8196.63 232)
gog 3536362% 919 U.G." g°gg g;uthal?t16360.30.79.15.69,82.32,38.12,50.79.75.69,!6,32.37.|6£,BD.69.69.7
1 N . . . ’
Call LDaD{9495, 100
333 “51%’&'17 PRESENTS™ §3§§ «:..;L’E gg?o 9505.2.2%4.:7.:0.3.0.0.3.2.n.a,mo.:ao.n.s‘r.1a.4.|9:>2.1.o.1.4.5.
E;S EE%SEN"’ .o :é;g;cggg't‘.ogo(ggasiu.24. +8. 184, 192.32,.131,74,2,1.37 0,208,160, 131,189, 130,2.3
-'5‘;3 %Eugqlég? tie “,’3",33‘{';‘3“3;;5‘,‘36‘,-,’"-”"--"‘-’“”-"-‘32-“"?‘~‘-‘°5'°°-?"-"v"-2°°-5-‘3‘
5,131 )
238 %é:%gwulh toe” iqgé C:Iiii %2?&955!.131.30.2.5.64.0,_161.“.2,(]1,0.1.17.5.2‘5.65‘0,161)6‘.’»5.196.
00,4 .
2?8 nf%ﬁﬁ,jsoo 3926 EALL "LOAD 961‘.200.5.|31.174.4.192.102.6615.12‘9.4)37’,25#) :
620 %uaézosuaes xb" %932 g:LhoL%[} 9635.2.:21.37,20.3.n.o.o.4,|92‘2.1,u,1.2ou.1.37,\3,4,32_32.12.343
630 GOSUB 489 (32,2478,
AL LOAD 9664 200, 32,131, 74,37 0 184 .32.111,18,37.19.2.3,0,2
2?3 ég:%;‘ﬁaﬂd SPEECH" :ggg‘%AtLJI‘.’gﬁDhbao.l.l92.192.67.l.3?.32.Iﬁ.i.:?,h.id,u.|u.2v6.%2i‘13!.75,37.
22?3 ugu“p”uqo . gﬁgg E}uiﬂ LﬁA&!Q?DI.JT.1!.22.242.|§1,32.37.0_2.1.37,2,G')?,131,!_14.255.?54.4.32.
4680 RETURN 2.36
iB%8ALL LOAD(9726.4.192,216. 0,131, 124,2. 724,431,224 .4 .06.0._112)
:738 §E:¥:t1§€§2§8§§;§§} o égzgzc.;y_‘:io:olgzm,:.o,o.o,tnz.z.|>n.|.4.32.32.sz,zoo.:z.1a1.u_37.15.2.1.0,2
4710 s-szc«$,.L~ - 32,3212 .4,
RX; 0 LEN{GS} pag Call LOADTS770.32. 24 N8 1B4.197,32.031. T4, 208,37, 37,194, 32.32 454 91}
b8 PSSR B e seoncan x. o bl el g
pRan g5 3 e g Ly
H -
318 BEL By cuns - 18 B0 8 it
4398 FRTNT CREENUIA) 706" )5 INTENDED™: :"FOR USE WITH OR WITHOUT THE™: :° 3D¢ 2939 g;;;sgcgm‘,,;,,‘,
ech synthesizer”: +” N 1:0 1F m;c':' THEN Al-VAL[A'i?)'Iﬁ ELSE AI-(ASCI’.A!S;-SS)"I&
is00 E“'ﬂ'{ iaatended DAgLE b’ el 1 128 1F 283 - THEN ATsaTevALTAZENEUSE alaa1skSCIAZE-50
4810 PRINT ICHOASE YOYALKCTOE wimH=i= - MUSIC & speech”; 130 CALL & INCUTPOKEV™ TRT2B%A 1231/ 2.
150 SUBEND
5150 SU8 COLOR(A .8, C) .
5170 CALL LINGI-POKEV™, 2063+A (B-1)"16+C-1)
5180 SUSEND
5190 END _ '
978 Recall:

One last thing, | would like to ask the executive, as well as any readers, contribute 10 the newsletter, by
writing something about the Tl.ceo mputer, the club, how it has changed or affected you, what
‘hardware/software you likg,or would like to see, any,or all,of the above,and/or any other aspect of the Tl.
It you were to make an informal speech to the Tl-ers at our T8 Recall Reunion, what would you say that
you think would be of interest to us? A paragraph or article would do. | wouid like to get as many
contributions, as possible, compiled for the October issue of the newsletter. You can send your submission
to me c/o the club's mailing address, or bring it to the September meeting.

So have a safe and fun summer, see you in September!

LR eACR

TS
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CONSOLE DEBUGBINS HELP
By John GBuian
Dallas TI Home Computer Group

PROBLEM AREAS

1) Console will nat power up

2} Keyboard arrors

3) Internitteﬁt caonsole lnckrup
4) Module errors

3) Joystick port errors

b) Video output dii#i:ulgy

7) Sound probleas

The TI1-99/4A Console and Peripheral
Expansion Systea Technical Data

manual available from Texas Instruments’
Dealer Parts Department [(804) 741-22451
will serve as an excellent scurce for
scheaatics and part location guide.

The information contained herein is only
intended for use as a reference for
possible debugging procedures., It is not
intended as a repair guide for the
comeon user with little or no knowledge
of digital electronics ar the basic
structure of the TI-99/4A systea. The
author assuaes no respensibility for
damages resulting froam iaproper use of
this information.

This infarsatian should anly be
reproduced in its entirety with credit
to the original authar, ’

1) CONSOLE WILL NOT POWER UP

1.1 Genaral inforaation.

Failure of the TI-99/4A console to power
up and produce the Tl title screen is a
coaaon probles that is also the hardest
to track down and fix since failure of
nearly any component in the consols or
poWer supply can cause this.

The following are not intended as
sclutions toc the precblea, but asrely as
points to check that may aid in finding
the actual problea and fixing it.

T -—

ear- NEWSLETTER

Unless a particular part is suspected,
replace any socketed chips possible with
known working equivalants befare
desocldering any coaponents. Since the
sockated chips are common causes of

lock up, eliminating thea as possible
probleas first may save excess soldering
on the board. The console will power up
if the sound chip is resoved entiraly, -
but not if that chip is shorted
internally.

A siaple TTL logic probe can be used for
tracing signals in the circuit., An
oscilloscope may alsc be used and has
the advantige of being able to check
tlock signals for proper frequency. When
a signal should exist as an output from
a particular device, be sure to check
that device's input for proper signals
before atteapting to replace the
component. When checking for locked up
signals, try to trace all signals back
through the circujt to the point of
crigin, A set of schesatics (available
froa several sources, including TI) will
help greatly in this part of debugging.
Tracing locked signials can deteraine
whether or not the signal is missing due
to a faulty component that it aust pass
through or what power up operation was
occurring during lock up.

1.2 Console power up procedure.

- A S AR L D A D D e e e

A. TMS9900 CPU resets and addresses low
ROM locatioans.

B. TMS9900 initializes.

C. TMS9900 sets up workspace registers
in MCHM4B10 RAHM.

D. THS9900 begins GROM read.

E. TNS9900 enters delay loop for ahout
i/4 second. ’

F. THS99:19 sound chip is disabled.
8. TM59918A VOP chip is initialized.

H. 4116 VDP RAM is initialized (reagquires
about ! second).

I. Title scraen is locaded into VDP.
J. TH59919 sound chip eaits beep.
K. TMS9900 CPU enters keyboard scan.

L. Systea i{s ready for use,

Page &
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A. Check pawer supply for +3V, +12V, and

-3V, Lack of -5V often results in a
gray $lickering screen on pouwar up.
Check for +5V on chips throughout board.
Check TMS59900 for -3V at pin |j +3V at
pins 2, 33, 59, and 64; and +12V at pin
27. I$¢ any voltages are missing, check
for shorts on main board. Replace power
supply if necessary.

B. Check TMS9900 pins B, 9, 23, and 28
for clock signal. 1f not found, theck
TIM9904 clock generator pins 1, 2, 3,
and 4 for clock signal. If not found,
check TIM?904 supply voltages {(+3V at
pin 20, +12V at pin 13), crystal, and
tank circult. If no external problea can
be found, possible TIM?904 failure.

C. Check TME9918A pin 39 and pin 40 for
“the 10,73843 MHz clock. If amissing,
check crystal and oscillator circuit.
Otherwise, check TMS9918A pin 346 and pin
37 for clock outputs. If not found,
reacve GROMs and sound processor
{located next to GROMs) and test again
for clock. If missing, possible TME9918A
failure., Reinsert GROMs and sound
processor after tests.,

D. Check TMS59918A pins 14 (~CSW} and 15
(-CSR) for lock up, If locked up, check
mamary enable from pin & of 74L832 and
pin 13 of 74L5138 located next to
MCM&B10Q., Trace signal to find possidle
tailure, .

E. Check TMS9918A pin 13 (MUDE) for lock
up. If locked up, trace signal back to
TMS9900. Also check for other coapaonents
that may be locking up this line (it is
used as Al4). 1f no other fault can be
found an that line, possibie THMS9918A
failure.,

F. Check TMS9918A pin 1 (-RAS), pin 2
{-CAS), and pin 11 {-R/W} for lock up.
I+ locked up, possible TMS9718A
failure.

oTD

§. Check TMS9918A pins 17 through 24
(data lines) for signals. If aissing,
trace to fault. Possible THS9918A or
THMS9500 failure.

H. Check TMS9918A pins 3 through 10 (RAM
address/data 1ine§) for signals. If
aissing, possible THSI718A failure.

1. Check 4116 RAN pin 14 (DATA OUT) an
each chip for signal. Each chip aissing
signal may be at fault as well as
TME9918A. '

J. Check TMS9900 pin 62 (READY) for lock
up. If locked up, check TMS59900 pin &
(-RESET) far signal, If pin & is locked
up low, possible TING904 failure. 1f
high, possible TMS59900 failure. I#
TMS9900 pin & is not locked up, trace
circuit back from pin 62 to find fault.

K. Check all three GROMs (£D2133,
CD215&6, and CD2137) at pin 10 (-CS) and
pin 15 (GREADY) for signals. If either
is missing, reaove all three GROMs and
test pin 10 again for signal, 14 the
signal at pin 10 does not exist, trace
back through circuit to find failure. If
signal exists, replace GROMs one at a
time until GROM that causes lock up an
pin 13 is found.

L. Check all three GROMs for signal on
pin 11 (MO/A14) and pin 12 (M1/DBIN).
14 aissing, trace circuit to find break
in signal path.

M. Check each GROM for -5V at pin 14,
+5V at pin 9, and -.BV to -.4V at

pin 16, If aissing, check for broken
trace., I§ -.8Y/-.8V is aissing or at
-5Y, check diode cannected to that line.

N. Remave sound generator, If console
powers up, check pin 14 for +3V, pin 4
for clock from TMS9918A, pin 3 (-WE} for
signal, and pin & (-CS) for signal fros
745138 closest to MCM4BIO0. T4 thess
signals exist, possible sound chip
failure.

0. Check TMS59918A pin 34 for cosposite

video output. 1 missing, check TMS991BA
crystal and clock circuit and pin 16
{(-INT) for interrupt signal. If signals
exist, possible TMS9918A fajilure,

Page 7
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P. Check GROMs for cleck on pin 13, I4
missing, check clock output on TMS9918A
pin 37. If signal on TMS9918A exists,
check for break in signal path. If not,
theck TMS9918A coscillator circuit, I¢
oscillator operates, possible TMS59918A
failure.

@. Check pin 20 (~CS} of conscle RONs
for lockup. If locked up, trace circuit
back to find fault.

R. Check pins 7 and 9 through 13 of
74L5138 nearest 1/0 port to determine
memcry area accessed during lock up.
Check pin 4 (-MEMEN)} for lock up., I+ no
signal can be found on pin 7 or pins 9
through 15, possible 74L5138 failure.

8. Check pin 1t (-CS) of MCM&B10 RAMs
for lock up. If locked up, trace circuit
back to find fault.

T. Check TMS9901 pin § (-CE) for lock
up. If locked up, check 74LS138 nearest
I/0 port for failure. Check THS9901

pin 11, 17, and 18 for lock up. If
locked up, trace circuit back to find
fault.

2) KEYBOARD ERRORS

2.1 General information,

After auch use, the keyboard will
soaetises aalfunction and key pressas
will not appear to have any effect or
will only work part of the tiag-(either
single keys or groups of kays)., Kays
#ay alsp show multiple entries even
though only one key was pressad,

The TI-99/4A’'s kayboard {s set up using
an X-Y maatrix to allow encoding of
output signals from a 74L5156 to drive
the interrupt inputs of the TME?901.
This method requires anly 15 lines ta
encode all 48 keys. Keyboard failure is
almost always a mechanical problem, but
occasionally one of the cosputer’s
support cosponents will fail and causse
similar problesas.

9T —

2.2 Possible causes and solutions,

A. If only one key works interaittently
or not at all, that single keyswitch is
probably dirty or damaged. Sone
keybocards may allow for disassemsbly and
repair while others make single key
repair less practical than replaceaent
of the entire unit.

B, I¢ a gqroup of keys has suddenly
failed to work properly, it is likely
that the switches in the keyboard are
goad and that soae cosaon component has
failed. Typically, this is a broken
wire or faulty driver chip. Consult a
keyboard scheaatic to determine control
lines toamon to groups of keys. When a
common line is found, check continuity
from the keyboard to the sain board. If
continuity exists, check loading
resistors on the control lines froa the
keyboard cennector before replacing any
chips.

C. If tha ALPHA LOCK key fails to
operate properly and the console has
been modified with the addition of a
giode in the ALPHA LOCX circuit, remove
the diode and replace with a piece of
wire. The diode is added by some users
to allow use of joysticks with the ALPHA
LOCK depressed, but it sometimes
introduces a tieing problem and is not
reliable,

D. 14 some keys do not work at all and
others result in isproper entries, check
the keyboard plug connector for proper
alignaent.

E. I+ a group of keys with a control
line conaon to the 74L8136 fail to
function and continuity exists to the
main board, use a lagic probe to check
tor output pulses on pins 4 through 7
and 9 through 12 of the 74L813é.

F. If the entire keyboard fails to
function and continuity sxists to the
aain board, replace the 74LS134 and test
again.,

6. I+ 74LS154 replaceaent has no effect,
raplace the TMS9901 and test again.

Page B



3) INTERMITTENT CONSOLE LOCK UP

J.! Ganeral informatiaon.
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Dccasionally, a console will suffer froa
lock up during regular use of saftware,
This may be caused by either a software
error, a hardware error, or a disturb-
ance of the systea, Assuming that soft-
wara errors and outside disturbance
{such as bumping the flex-cable con-
nector accidentally) have been eliain-
ated as possible causes, several gon-
ditions may cause randca locking up of
the console during use. .

Causes for random consple lock up fall
into three main categories: power
supply, heat, and poor connections.

. 3.2 Possible causes and solutions.

AR S APy T NS S WD NS R D SE S S

A. Check the computer’s supply line
voltage., The transformer input should be
approximately {17VAC. The output of the
consoles internal supply should be +3V,
+12Y, and ~3Y. Aprroximately 5% varia-
tions for each of these are tolerable.

‘B, Test the cosputer in different
surroundings. If the computer consist-
ently works at another location or with
different equipaent attached, it may be
affected by some cocapaonents connected to
it or by electrical interference fron
the J17VAC supply.

C. If loek up only occurs after sona
pericd of use, the problea may be heat
related. Make sure the console’s
ventilation slots are not blocked. Check
the heatsink of the THS9918A for
sufficiant heat-conducting grease as
well as the TIMI904 {4 it has a heatsink
attached. A cooler switching power
supply say be installed to help further
lower operating teaperatura.

OTo

D. If the console fails to run certain
sodules reliably ¢such as Extended
BASIC) and such acdules often need
reseating several tises, the GROM port
should ba changed. This typically occurs
with sodules that use contacts on both
sides of the edge connector in the
module, as is the case with Extended
BASIC. Cleaning the GROM port may also *
help, but the problem will probably
appear again shortly unless a new port
is installed.

When replacing or tleaning the port, be
sure to reasove the felt or foam wiper
froam the clip=-on cover to the port. The
wiper aay be removed with a ssall
screwdriver and solvent. Replace the
plastic cover aonce the wiper material
has been reamoved. Do not use any type of
lubricant since this will attract dirt
and cause further probleas.

E. A poor connection at the consoles

1/0 paort on the side may alsc lead to
occasional probleas, I+ probleas persist
after checking for a secure connection,
reacve any device connected to the side
port and use alcochol and a stiff piece
of paper to clean the inner contacts on
the device.

Remove the main board from the conscle
and clean the sdge connector with a
pencil eraser followed by wiping with an
alcohol-treated pad. Only light rubbing
is needed with the eraser in order to
reacve surface oxidation and produce a
clean surface, Excessive rubbing will
not help and can resove too much plating
$rom the board, especially if this
praocedure is repeated aultiple tinmes.

F. Check the power plug at the back of
the console for tightness. A loose
connection may cause pccasional power
failure. If this plug is loose, use
pliers or other suitable device to band
the pins in the receptacle SLIGHTLY
towards each other, A saall piece of
electrician’s tape around the plug will
also help secure the cannection,
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4) MODULE ERRORS

ESXzZE=grE===zzsssa

4.1 General inforeation.

AR e e G e oy

Certain modules aay fail to work in tha
console either interaittently or at any
tine. Although this is usually the fault
of the GROM port, modules do sometimes
fail or have other reasons for not
working, Before atteapting any repair,
however, it is iamportant that the module
fn questicn be tried several times in
the suspect console as well as another
console. Be sure that other sodulas are
also tested in the suspect console.

This will help in finding the faulty
component.

If the console does not offar T1 BASIC
as an option from the modulw selecticn
screen and displays an "INSERT
CARTRIDGE" message when no aocdule is
inserted, the console cannot find TI
BASIC in GROMs | and 2 (chip numbers
CD213& and CD2157, respectively),
Replace GROM { and test again. If sonme
ot the commands in BASIC fail to
function, replacement of GROM 2 may also
be required.

4,2 Possible causes and solutions.

e X L Y bl el e e L LY T ——

A. 1f various modules have intermittent
problenrs and often require reseating the
nodules in the GROM port, the GROM port.
should be replaced or cleaned. This
condition is usually noticed first with
nodules that use contacts on both sides
of their edge connectors, although it
Aay occur with any aodule. Such a
condition usually worsens with further
use and is coamonly a probles with
tonsoles that have modules resoved and
inserted often.

B. 1f one particular sodule consistently
fails to place a module selection of the
T1 menu, that module is most likely
defective. This is also the case with
modules that consistently lock up the

DTS

toaputer when a specific function is
atteapted, indicating some portion of
that module’s program is damaged. If the
module is a Texas Instruments produced
device, the GRONs' part nuabers usually
indicate their GROM addresses relative
to each other. A mesory editing or
debugging prograd may be useful in
deteraining a faulty GROM by allowing
viawing of the S6ROM contents., Since anly
tive BK BROM address ranges say exist in
a2 aodule (at GROM addresses 4000,
>8000, >R000, >C000, and >E000), the
nuaber of BK blocks locatable by the
nemory editor or debugger should be
equal to the number of GROM chips in the
mnodule., I¥ less blocks are found, GROM
chips should be selectively removed
until the faulty chip is found. I[f the
aodule alsc has a ROM chip in it, the
ROM contents may also be exasined with a
aenory editar. The console allows for
one 8K block of CPU agaory at >8000.

€. With the exception of soae
specialized GROM-emulating amodules,
nearly all non-T[ produced modules
contain only ROM and no GROM. This ROM
is usually a single chip that may not be
repaired. A few coapanies produced bank
switched ROM modules (TI Extended BASIC
also contained bank switched ROM in
addition to GROM). If a ROM only mcdule
is determined to be at fault, it may
contain bank switching coamponents that
have failed. Internal inspection of the
module must be done to determine if
repair is possible with replacenent of
bank switching companents, Few, if any,
aftermarket module manufacturers will
sell replaceaent ROM chips, Module
replacement is usually necessary,

D. It most non-TI acdules will not run
in the console, check the Tl title
screen for a 1983 copyright notice. If
found, the console contains the TI
pperating systeas which prevented use of -
non=Tl aodules. This operating systea
may be bypassed with some software
prograns or aftermarket hardwara
adaptors, Replacement of GROM 0 in the
console (chip nuaber CDZ155) with a chig
from an earlier production console will
replace the newer operating systea and
persanently solve the probiea.

Page 1@



CONSOLE DEBUGBING HELP Cont'd.

- o D D S kA A e MW T e S A D RS

%) JOYSTICK PORT ERRORS

=.1 Ganeral informatiaon,.

The TI1-99/4A supports two eight-point
joystick controllers, each with a single
fire button control. Both units share a
coamon port using a 9-pin DB9 nale
connector an the side of the console.

With the exception of a single driving
line to each joystick, all five cantrol
lines from each joystick {(UP, DOWN,
LEFT, RIGHT, and FIRE} are connected
together at the plug. Interference
between signals is avoided by the use of
diodes on each control line in each
joystick unit., Adaptors for using ather
brand joysticks (i.e. Atari) alter the
pin assignment configuration as well as
supply the diodes in the adaptor unit as
they are not normally used in other
joysticks,

It is suggested that a joystick with a
suspected problem be tested with another
consolws as well as testing the console
with a different joystick (if available)
since joystick port probleas may be
gither the fault of the console or of
the joysticks, Joystick errors that are
accomspanied by keybhoard erraors are
usually the fault of the console unit
itself and not the joysticks.

When checking the joystick sigral and
driver lines for continuity, check the
circuit then switch the test leads used
and test again. Since dicdes are used,
existing continuity may fail to appear’
unless polarity is revarsed on the
testing devica.

5.2 Possible problems and solutions.
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A, 1+ one position on a single joystick
fails (as opposed to the same position
on two simultanepusly connected units),
it is most likely a aechanical problea
related to that unit, Disasseable the
joystick and test for continuity across
the contact points on the position in
question. The circuit should be
completed when the joystick is moved
towards that position. Also check for
cantinuity from each of the lines froa
the joystick to the plug. If continuity

DT —

exists, replace the diode connected to
the contral line affected by the problem
position and test again.

B. 1§ the joystick will not operate the
UP position, check the ALPHA LOCK key to
sake sure it is not depressed. Since the
ALPHA LOCK may be sticking, go to TI
BASIC and make sure that lower Case can
be entsred as well as upper case when
the ALPHA LOCK is depressed. If not, -,
consult the section on keyboard repair.
1§ the console has been acdified with
the addition of a diode to allow use of
the UP position on the joysticks when
the ALPHA LOCK is depressed, rescve this
dicde and replace it with a piece of
wire. In many consoles, the diocde
introduces a timing problea that will
prevent proper function of the joystick
and/or the ALPHA LOCK key. This coamonly
appears as an ALPHA LOCK malfunction
after the console has been in use for a
few ainutes, '

C. 1¢ one position fails on both
joysticks and the ALPHA LOCK function
has been tested, check for continuity
trom each joystick control line to the
plug., 1§ continuity exists, check wach
key on the keyboard for proper function
since all five control lines froa the
joysticks are connected directly to the
keyboard control lines. If keyboard
§allure also occurs, replace the 74L5136
in the console and test again. If
problems still exist, replace the
TMS59901 and test again,

D. 14 one joystick unit fails entirely,
but the other unit (or the sase unit
plugged into the other port of an
adaptor), check for continuity from the
driver line to the joystick {pin 2 or
pin 7 an the plug, d2pending on which
joystick is in question}. 1¢ continuity
exists, check (or replace) the driver
transistor connected to that control
line in the console located near the
joystick port connector. Also check the
appropriate driver line for a short to
ground which would indicate a faulty
capacitor or transister between the
driver line and ground., If errors still
exist, replace the 74L5156 in the
console and test again.

E. If both joysticks fail entirely,
check each joystick with the above
method. If problea is still not found,
replace the TMS9901 in the conscle and
test again.
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6} VIDED OUTPUT PROBLEMS

5.1 General information.
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The TI-99/4A console uses a five-pin DIN
plug at the back of the unit to supply a
composite video output for use with
either a composite monitor or a video
modulator used in conjuction with a
television set. The composite video
signal is created by the TMS9918A VDP
chip and aaplified by an external
circuit located within the console.

When diagnosing video output probleas,
first eliminate software as a possible
problea. 1f one particular prograa
Causes problems, it is probahly not the
fault of the systea and no hardware
repair is possible,

Since either the monitor or television
used may cause many problems, tonnect
the consolae in question to a knawn good
monitor or TV. Also, connect a different
console to the existing monitor or TV.
This will easily deteraine whether it is
the computer or monitaring device which
is at fault. Only computer and video
modulator probless are discussed here.

6.2 Possibhle problems and solutions.
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A, 1f using a video modulatar, testing
the console with a known good coaposite
sonitor will easily determine if the
modul ator is at fault. If a monitor i
not available, simply recheck all
connections from the console %o the
television and try various switch
coabinations on the mcdulator unit.
to the low cost, avallability, and
diftficulty of repairing video

madul ators, probless with the aodulator
are best solved by replaceaent.

Due

The exception is that accasionally the
two leads extending from the modulator
to the television will have broken
connections, Siaply shortening or
replacing these leads may fix a variety
of output probleas that cccur with this
unit. ‘ .

TS

B. If the cansole has no video output
with sither a aonitor or video
sodulator, then either the DIN plug
receptacle, the console’'s amplifier
circuit, the TMS9718A YDP chip, or a
THST91BA suppart companent has failed.
Each case assuaes that the console i3
functioning and has not locked up. This
may be deterainediby listening for the
"beep"” that acceapanies power up or
"blind typing"” operatiocns that would
activate peripherals such as disk
drives. I¥ no evidence can be found that
the caomputer is operating with the
exception of video output, consult the
section concerning power up probleas,

To locate the faulty component, first
test the aaonitor cable or modulator for
cantinuity of signals lines te the DIN
connector. I+ continuity exists, remave
the main board froam the console and.
inspect the DIN cannectar for bad solder
joints or aisplaced pins, Test again fer
continuity froe the cable or modulator
to the main board. If continuity exists,
use either test leads or a scldered wire
to connect pin 34 of the TMS9918A to pin
4 of the DIN receptacle (CAUTION: Be
sure to connect the proper pins since
voltages on certain pins of the DIN
receptacle can damage the TMS599184).

Reaanber to resove this jumper after
testing. This procedure bypasses the
external amplifier completely. A proper
video image should appear if the
amplifier circuit is defective, but the
isage will appear dimxer than normal,

If the video output appears to function,
any corponent in the amplifier circuit
cay be faulty., Unless an obviously
faulty component can be located, replace
the two transistors (@200 and Q201)
first as they are nost likely to fail.

1f no video ismage has appeared, check
pin 40 of the TMEF918A for a pulsed
logic signal (this should be 10,73843
MHz) froam the video oscillator circuit,
1+ this signal is aissing, first check
ather components in this circuit for
damage then replace the crystal located
next to the TNE9918A, If this signal
exists, check pins 13, 14, and 15 on the
THS9918A. 1f signals exist here, replace
the TMS9918A. [f the signals are
missing, trace these to their points of
origin to #ind the break in the signal
path.
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C. I$ the video image is distorted,
first check the computer with another
agnitor since this is usually the fault
of the monitor ar sodulator/TV
coabination. If the cause is detersined
to be the console, bypass the external
amplifier in the method described above,
1¢ the only effect is diaming of the
image, remove the juaper and continue.
1¢ the distortion is corrected and a dim
image appears, the fault is in the
asplifier circuit. I not, resove the
jumper and adjust the tuning coil near
the TMS9918A VDP chip. If the problea
still is not correctad, raplace ths
TMS9918A and test again.

D. 14 a cansole only ocutputs eonochroase
(black and white) video, adjust the
tuning coil located near the THS99184A.
1¢ color does not appear anywhere within
its ¢ull range of adjustaent, replace
the 10.73863 MHz crystal located next to
it., If this has no sffect, replace the
TMS9918A VDP chip and test again.

E. If the Tl title screen appears
*juabled® on power up and shows unwanted
or oddly shaped characters, but not at
other tismes, console GRONM O (CD2135) aay
be faulty, This may also be accompanied
by errors in using module software.

Replace GROM 0 and test again. If this
has no effect or if screen display is
disturbed with unwanted or laproper
characters when running asseably
prograns, a 41148 RAM chip in ths conscle
may be faulty. Faulty RAM is usually
accompanied by an inability to run
prograns in cansole BASIC. There are
eight identical RAM chips in the
console, and any one may cause the
described syaptoas (these chips, located
in a row below the TMS9918A, aay have a
different number than 4114, such as
8214, but are still coapatible).

One of the easiest ways to ¢#ind the
faulty RAM is to acquire an extra 4114
‘dynamic RAM chip. Bend the legs
together slightly so that it may be
“piggy-backed" on top of an installed
4114 RAM (it may need to be held in
place by hand). Put the chip on top of

oT

each 41156 chip in turn until sose effact
on the screen is noticed (be sure that
all the pins are touching the lower chip
or this sethod will not work). Test all
the 4116 RAMs in the consols, 1f one
chip shows to have scae sffect on the
display, check it repeatedly to ensure
that the 4116 chip used for testing iy
saking good contact. 1f the effect is
repeatable, replace that RAM. Also test
any reaaining chips since aultiple RANs
say be faulty, If no effect can be faund
whan testing the RANs in this sanner,
replace the TNSI918A and test again,

7) SOUND PROBLEMS

ANFTEXSNATARBREEI

7.1 General inforaation.

P L L L b ke ke

The T1-99/4A uses the TN39919 sound
processor to produce one noise and up to
three tone outputs for use by the
aonitor or television's amplifier and
speaker. This chip alsa has the ability
to accept an external sgund signal input
that may be joined with its output, as
in the case of the TI Speech
Synthesizer. Output level from the sound
chip is programmable, but this signal
aust still be amplified in order to
drive a speaker. :

Three versions of the sound processor
chip were used in the TI-99/44, eich
being nuabered differently. The earlier
conscles used chips nuabered elther
SN74489 or SN76494, The later chips were
nuabered SN944624, The earlier chips
requirad a 3.58 MHz clock signal derived
$rom the TNS9918A VDP chip and supplied
to the sound processor through a piecs
of hand-wired coaxial cable. In later
units, the sound chip was revised to use
the saae 447,443 KHz clock as the GROM
chips and no coaxial cable was used., The
different clocks are nat
interchangeable.

Essentially, four probleas say exiat
that concern the sound pracessors
console lack up due to chip failure (sew
sgction on pawer up probleas), iaproper
sound frequency, lack of sound output,
and inability to accept sound input froa
another devite.
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CONSOLE DEBUGGING HMELP Cont'd.

A, If the sound chip frodu:es tone
frequencies excessively higher or lower
than noraal, first check the chip nuaber
. to see if the proper chip hias been
installed for the clock wiring on the
board. A board wired for the ?ater clock
should have continuity between pin !4 of
the sound processor and pin 37 of the
THE59918A VDP chif. A board wired for an
earlier clock will have continuity
betwaen pin 14 of the sound protessor
and pin J8 of the TME9918A VDP chip, I+
this type of sound praoblesa has developed
after a period of proper cperation, this
check is not necessar{ since the chip
could not have properly operated with
incorrect wiring. I¥ proeer wiring
exists, check prn i4 $or the appropriate
clock signal frequency. [f the clock
siinal is nissing, check the clock
output pin of the TMS59918A VDP chip
:urrlspondinz tao the proper clock
frequency., 1+ missing, replace the
TMS9918A chip. 1§ the signal exists at
the TMS9918A, inspect wiring betwesn the
sound processor and the TM5971BA, If
the sound processor does have the proper
cloek on pin 14, replace the sound

processor and test again,

B. If no sound output from the systea
exists, check the sound processor using
the agthod described above, Check pin
(-CS) and pin 3 (-WE) of tha sound
processor with a logic robe for
activity during a CALL SOUND coammand
from BASIC. Also check or replace ths
100 microfarad capacitor between pin 7
of the sound processor and pin J of the
§ive~pin DIN cutput port on the back of
the consale. 14 ‘no sound exists, replace
the sound processor and test again,

C. I+ the sound processor will output
proper sounds to the monitor but will
nat accept sound input from another
device (usually the Speech Synthesizer},
chack for 330 oha resistance between pin
9 of the sound processor and pin 44 of
the 1/0 port on the side of the console.
if this circuit is opan, replace the
resistor between these two points, I
this has no effect, check for a short to
ground from pin 4 of the cassette
interface port, If this is shorted,

~replace the .001 microfarad capacitor .

between this line and ground. Also
inspect transistor Q400 (connected
through two resisters to pin 4 of the
cassette port) as well as the capacitor
across it for sharting., Replace if '
necessary.

:ema-::e.:-z:a—.:wmmmmmmmmxmmxmmmmmmmxm

ARCHIVING-A HEADACHE?Y

Ey: Andy Frueh, Lima UG

SPIRIT OF 99

A lot of pecple are puzzled by archiving and how to use Bgrry Boone's
Archiver. What follows is both a reference guide ‘and explanation of Archiver

I11. It is not meant to totally replace t
Actually, I haven't seen a distribution copy
instruction=s. There may be hidden features ©

ne documentation for this program.
that comes with a set of
f ArcII] that aren't obvious tc me

{for example, Disk Utilities by John Birdwell has a feature to figure

decimal-to-hex conversions).

What exactly is archiving? Putting it simply. when you archive you take a
file or a set of files, and group them as cne file then compress them so they
take up less disk space. Some softwaré comes archived. These ALMOST always
include the archiving program. Examples are Jack Sughrue’s PLUS! and the

Complete Adventure disk set.

What is the purpose of archiving?

Well it started out as a money saver

for modem users. It is faster, and thus cheaper, to send 50 archived sectors

as 1 file, than 120 sectors for 3 programs.

Now it is also a means of backing

up disks. You can save each of your disks as a cne file, squashed archive.
You can specify whether you want compressed files or not. The reason you have
& choice is that some unusual files actually take up more space when they are
compressed. Another useful application of archiving is when you have programs
you want to keep, but don't need ready to use. You can keep archives of all

these files instead of taking up disk space.

CK, now that you have the “what”,
only archiver is Barry Boone's program.

here‘'s the “"how". As far as I know, the
Its operation is completely different

from Archiver II. Rather than add new features to past versions, Archiver was
completely re-written. It usually contains an XB LOAD program. but may Dbe
loaded from E/A. The program’'s filename is usually ARC1. It can be found on
almost all of the bulletin boards, as a commercial version with Geneve
utilities, in user group libraries, with other Fairware programs or from the
author. Chances are, you can definitely get a copy.

T -
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loaded. AILEL = 5 e
menu . Each

sc get the program
You then see a

+ things first.
- noOtice. Press any xey to pass this.
ion is described in detail below.

These options are largely
hives files. Pressing one
ve (1-Z)". Yes. you can have drive numbered \
wOutput Drive (1-2)". You may use one drive.
i 1t is highly T¢

, use & blank output disk,
lext comes "Output Filename". This is usually the name of the disk you
\iving, or some related heading. For example, & set of D/V 80 articles
samed "ARTICLES'. The following prompt 18 pack all Files? (Y/N " 1f
jer “Y" then all the file i i 1f you
“N", then when Arc
1f you ansver vy
a handy feature if you h
perated. This process repeats fo
al prompt is nCompress? {(Y/N)". Saying
sach file so it takes up jess space. Remember t
/411 actually get LARGER if compression is attempted.
s are answered, press REDO to correct an error in your answers,
to the menu., or any other key to continue. When Archiver is done

ning any operation, pressing 2 key to the main menu.
3y Extract Files - This is the opposite of archiving. 1£ will let you
extract) files from an ARC file. You are first asked for the gsource

i rce filename. After that. you are aaked for the
t the output drive for ALL operations ]
than the ipnput drive. You may run out of spave or
Cutput diaks should be blank.

Archive Files - self—explanntory. As you maYy

maed, this option arc will deliver 2 set of
These are wgource Dri
and A-Z. Then comes.

will prompt ¥

goes back

¢ drive. Lt mu

ver should
rite a file accidently.

"Extract=a11 fites?"

1f you answWer wy" then every
“N" then when
separate
BACK (returns

The next prompt asks,

storead in the ARC file will be taken out.
cting starts, the program asks, wInclude filenam
in the archive. Again. press {to restart t
in menu), or any other key to continue.

- This is fairly s
The program will ask if yeu
sked for the printer name.
(morel i3 printed on the s3Cre

1f you answer
a7" for evVery

his optionl.

elf explanatory. gimply input the
want a printout. It you answer
1t there are more files than can
en and pressing 2 key advances

3) Cataleog Disk
s drive name.
then you are 2
isplayed. than
scTeen,
4) Catalog ARC File - if you aren't sure what files are contained in an
jve file, than this optien tells you. You are asked for the source drive,
¢t a printout of the list of files.

ce filename, and whether o not you wan
tile (obviousliy?. Simply supply

rive and filename.

n itself. Give the

=} File CopY ~ This optien will copy 2
source drive and filename, and the output d

, this op
then the

6) File Rename ~ Again yrion should explai
output filename.

rce drive and filename.

7} File Delet2 = supply the agurce drive and filename.
e drive and filename. You

g) File Un/Protect - You first supply the sourc
then asked "protect?” If you ansWer vy the file is protected. othervise.
s lifted.
Give the

e protection i
xt File - This wil
4 filename. You a

9) List Te 1 display or print 2 p/yv 80 tile.
irce drive an re then asked if you want the file printed or

AN
the drivs number o©n

FW - This returns to Funnelweb. Simply give
11 file is located.
NOTE: When an 1/0 error occurs. pressaing 2 key returns to the main menu.
ay have a Ganeve, i s for you. Using a sector editor. #ind the sLTing
,E0BCO0 and replace it with DB018C00.

10) Load
jch the UTI

stand

send the author

1 think that this should get people on the road to under
so if you #ind it very useful,

wpember that it is fajrware,
aarry Boone) a donation.
ry 1991 issue of BITS. BYTES PIXELg

from the Janua
¢ the Lima OH 99/4A User Group.

This article/item comes
the newsletter =]

Charles Good, editor).
ox 647, Vanedocia.
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System “pET Apple
LOAD
SAVE
DELETE ronn DEL
oursor
.
-
-
-

-
SYST'B! sSYS CALL -151
TROFF NOTRACE
TROMN TRACE

[Serwen Forrhat) 40by24 Qby24
{Character Resolution, mby n) Thyl
{Tatal pixeis) 128 fuli-screen 280 by 182

String Functions

Systam PET Applall
String Functions

ASC (stnng) * ]

CHRS (code) . .
CCDE{stnng) .

FRE (X5} "

INKEYS GET GET
LEFTS 1smna.n) *
LEN {string} .
MIDS {sting, o0} .
PCS (sr1,81r2.m)

RIGHTS (stmng.n) . »
STRE (expr} . .
STRINGS (n.chan)

TLS (stng)

VAL{sthng) . -
YARPTR var

K

TRS-80

L ]

System Commands

Atart

ADFI

BASIC Math and other Functions

BASICFUNCTIOMS PET Appll L]
{Pregaon) -]

AZS (expr} . -
ATHN (axpr) . -
CINT (wxpr)

COBL (expr)

CLOG (axpr) .
CENG (axpr)

COS (axpr} . -
ERL (expr}

ERR [axpr)

EXP (expr) . .
FIX (expr)

FAF (expx) .

INT (o) .
LOG {expr} L]
MOD {wxpr)

PQS (expr) »
RANDOMIZE RANDOM
AND (0} »
RAND {expr)
SCRNIx.y)
SGN (expr)
SIN (@xpv)
SPC{erpr)
SPC (nurr)
SCR texpr)
TAM ¢ wapyry
Ti{eups)
USAI1X)
AND, CR.NOT

LI IR

t4s e

L
[ 'Y

STO

YRR )

s

or i

(alsc ME

Atsr
10

.

.

M) -
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BASIC Statements

BASIC Statements
Garvetal Stalsments
APPEND

GALL SCREEMN
CALL SQUND
CLOSE
COLOR =N
DATA

DEF FN{name)
DEFINT
DEFDBL
DEFSHG
DEFSTH

1M war(k)
DISPLAY
DRAWTO
DSPvar

END

EOF

ERRGR (mm)
gOR...T0.. STEP NEXT
Gaeneral Statements
GOSUE linenum, RETURN
GOTO hnenurm

GR

GRAPHICS

HLIN. .. AT

|E axpr THEN linenum

\F expr THEN . ELSE

IF expr GOSUB ... RETURN
1F expr GOTO

IN (port)

INPUT"mag”. var

INPUT # 0. var

LET vair = @xct
LPﬂlNT"msg'orLPHINT var
NEXT var

ON ERRQA GOT linenum
ON exor GOSUB. RETURAN
ON axor GOTOlinenum

QPEN
OPTIONBASE (x)
OUT portnum. vai
PACDLE

PEEX

POINT

POP

POKE locn, val
PRINT "mag” or PRINT var
PRINTE
PRINT &
PRINTUSING
PTRIG
READvar.var. ..
AECALL

REM

RESET (x.y)
AESTORE

RE SUME hnenum
SET iny)

SPEED = expt’

VTAB )
WAITARC

This Basic langu

grams from

the command listed
eolumn indicates the axistances

PET

L

')

one

PPSSHCHUSETTS
B.

_24 =

—p - F 2 AT AL

Y13 -7IR-DEE7

- !JHTf;;
é__ i
b —_—

Appleil

L

HCOLOR=

-
.
-

IN ¢ onpr
-
RECALL

ONERR
»
L

PR expr
POL

-

» .
PLOT.HPLOT

M L

TRS-80 Atarl TN " Soroerst
. CALLCLEARA T
- EN
COLOR .
sTICK -
SETCOLOR .
SOUND .
. ]
. - -
oEF |
-
: - -
-
- - - -
L ]
: - - -
- - - "
- - - -
i CALL HCHAR
- L L 2
- -
- e -
- ' -
: E J - -
- - -
- TRAP [
- - - -
- - - -
. . CALLGCHAR .
- - (e) Call Load -
- - - -
. posmon (e} Display At
- w
. 'Y
- - - -
: - - -
- - - -
. PLOT
- - - -
- - -
CALL VCHAR

ags referencs chart may b
computar's Basic to agother®s. Stars
at the left for a par
of a coamand in Exten

D FHNE
2, TINE i

HO

p

Al

¢

.|l

3
1

-

-

ARD MOFE

URS

ticular cemputers

2T

¢ of some use in transposing
indicate the «

A small

ded Basic.

pro-
xistance of
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