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MAaRCH I 5 HARDIA&RE MONTH FOR

THE MSF %9 LUSERZS GROUP

St thiz month s meeting we’ 11 he
cracking copen a 171 9948 console to
change +the power supplix, add a load

interrupt i tch  and give i1 a
thorough  Cleaning. I+ there is
time we may 2aven go =G Far a3z to
acld A et memory  inside the
con=cl e, I + »cu have ever wantszd
to try moditying wFour 11, npow i=
the time e giwe 1t =3 wih il .
SN YO

e wishing tc bring in their
te to follow along step by
ztep mz» teel +ree to do =0,
nowewer you must also supply  your
i parts and tools, We 11 zuppis
as much technical Know—how az we
can muster togethear, .

Keeping wi th this theme, »ou’]
find this izzue of the MSP 2
Mewsletter crammed full of 83 man
hardware moditication articles

could  +fit e twesen the covers,
hope this doesn’t put off an¥y o
»ou that are not Interested in this
sort of thimg, but 1 jtust couldn”t
resist doing 2 hardware issue.,
I“1] be backK o the usua’ track
next month sD  Ffor now, have fun.
You just might +ind something of
interest o »ou apnrway. Those of
you without expansion s»stems may
like to add the 37K memory to wvour
consoles or perhape just give it a
good clean ing. You won’t bhelieuve

how much crud can bu:%d up Iinside
these consoles. With TI1 closing
their Toc al exchange centerc,
hardware.” maintainence has become

every users CcCoOncerm.

Lazt month’=s meeting was a =ort af
gener sl JisCcussion Ccoavering many
ditferent topics from harddars to
S0t TwWare . The high goint nf the
aventng was, of courze, the manthils
ratfle,

Grand prize was = neat litile dizk

Zase which not only folded cut fo
stand upright, but alszc had a lever
that would elevate the reoear dicsks
s each and ewvery one Cougid be
reached without Fuss The whola

thing o luding Ig disks with
stesves, labels, =tc. went to  our
Wity Faoor Richard, Dick Dunbar.

tet’=s hope he Ffills all those disks

it th more of his fine articies that

we have all come to look Forward
to.,

This man th, mea  have something
special tor »ou  hardware buffs.
'Keeping in theme with this month s
topic we’ll be raffling o+f a

replacement TI1 power supply ready
to drop right into »our console,
See »aou at the meeting.

INSIDE:

22K Mem Exp
Mini PE Box
Reset Switch
Alpha Lock Fix

CPU ' ivout
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The MSP 99 USERS GROUP meetes each

The MSP 99 NEWSLETTER is published

COMMITTEE VOULBNTEERS are sought for

mon th for discussions and eleven times per year on a menthly all of our comeni ttees, (Fducation,
presentations that enabie its basis, except during July, by the Equipment, Frogram, Publicity,
members to be better informed about MSP 99 Users Group. Members are Software, News letter)

their computers. Users qQroup encouraged to contribute articles I€ you would ]l iKe to Jjoin one of
members share and exchange for publication. Opinions these committses or have an idea
information. Some members nave a expressed are those of the writers for a monthl > progr am, please
broad range cof computer expertise. and not necessarily those of the contact one of the offiters.

others are Jjust beginning. We are MSP 99 Users Group, its officers, oot —
not affiliated with or sponscored by editors, of mermbers. Materrals

any other qQroup ar company. accepted by edi tors for COMMERCIAL ADJERTISEMFNT RATES:

Membership dues are $1!18 a year for publication the MSP P9 Businese firrns that wt sh to
a family or indgividual; and %30 for NMewsletter, including sO+t tware communicate wi th our members may do
a sponsor meober. You’'re welcome iistings, are believed to De Iin the 50 hy placingy an adver tiscment (0

to wisit a meeting as a guest

given t» the

___________________________________ listed), and

USERS GROUP MEETINGS are heid the St. Paul ?% Users Group.

third tuesday of each month at
Dunwoody Industr:al Institute, &i8
Wayzata Blvd., Minneapolis, MN
25403, Meetinge start a2t 7:00 PM.
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MSP 2% LISERES GKOUP

public domain. Newsletter articlies
before you join., Call or write for may be reproduced
mare nformatiion. aroups 4 appropriate credit is

agdthor (i¥ oOne is
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the newsletter . Rates e
by other users Full gpage $4M0; Hall page 30 3

uzrter page £222.

the HMinneapolis, fach ad must he camera 1ready 1 one
of the sizes imcdicated and paid D

""""""""""""""""" advance. Ina==rts <(prainted by the
advertiser op 2 172 X 11 o 8 X 1002

may be incer fed in the newsletier

P-2939 at %20 per =heet. Contact the

editor for more i1nformatlion,
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P.D. BOX 12351 Articles intended for the next
ST.PAUL, MN 35112, U.5.A. newsletter should be submnitied NO CHONGE OF ADDRESS: Hefore you move,
——————————————————————————————————— LATER than the users group meeting please mail a z=—hange of address toO
PRESIDENMT: Dick Lauhead 42%9-5236 on the month prior to pubiication. the Users Group. D NOT rely oOp
V. PRES: Geoirge Madline 341-3780 grticlies submi tted aftter thisz the standard Post Office change of
SECRETARY: Bary Gese 3293987 deadiing are likely to appear in address card <ince the P.O. wil)

TREASURER: Mark Tellewik 780-58354
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HOW TO OFPEN & TI 22745

Zince s many  of the hardwares
n Jitications i this month s iscye
require opening up the TI console,
I wiill Briefly descr i1 hie the
procedure here.

To begin with, prepare your work
areas., Place & soft, static free

cloth or piece of cardboard onn the
table to set the console on and set

up zoame smal] receptacles to  hold
the screws and other small parts
yaou will be removing.

Disconnect 311 cables from the
console and place it +ace down on
the table with the Kewboard towards
¥ . Remove the 7 Phillips head
SCr eSS ¥ou taf | +ind recessed i N
the Dottom of the console. I¥ this
iz a black-and-silver console, »ou
must remove the OMN~0OFF switch Knob
b simply pulling it towards you.
You should riocw he able to 1ift off
the bottom of the console and <et
it aside.

Now  that you have |t open, what
next? That depends upon what vyou
are opening the conscle for. 1
will describe how to remove sach of
the individual circuit boards. You
decide which ones neesd to Dhe
removed fiir whatever tasik wou are
attempting.

FPOWER ESZUPPLY

The power supply is located on the
left, <fraont side and is approx. 4
174 X 4 174" in size. Remoue the 2
Phillips head screws on the right

the following month’s newsietter,
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side arnd 1ift the boar-d noting the
"trac cables coming frosm the rear ot
consale and i DI cabkle going
o the ! hoarck . Carefully»

i nect these and remave the

power suppl» from the conzole.
CEMTRAL PROCESCSING UNI T

The CPU 1= the long board at the
rear ot the console the metal
pFDtECtiDﬁ zhisid. 2 MOV e the =
Fhillipz screaus, pi are on the
perimeter of the board and | i3 to
the rear but receszsed through a2
hols  about an inch Ffrom the rear
edQE. Do) T Femcuez ATt Sl Bl =R P
with reftaining nuts on the other
side at this point. Lift the CFU
board up carefulls unt il 1t s high
ennugh to disconnect the cahtle to
the Kevboard. You mar also have to
wor K the cartridge connec tor
through a hole in the plastic
cover. Take carefuyl note of bow
this goaes together since this can
be the tricky part of reassembling.
Mow »ou can take the top cover with
the Kerboard 1n place and zet |t
aside. Harndle the ZPU board wi th
exireme care sipce 1t cantains
chips that are essi ¥ damaged by
static electricity,

Al 3

all» all there i to 1t.
I+ ¥ou need to remove the Kevboard
you can readily see  how this =
done. Remember any modifitcations
¥ou do will woid your warranty, S
from this point on vou proceed at

YOuUr own ek, I+ »ou are ynsure
ot what »ou are doing either get
some help or give 1t up. It s

better to be safe than sorry.
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| Subgroup Meetings

lASSEMBLY GROUP —— i1st Tuessdar of

3 month, 7:00 p.m.
Ervant Communitx Center
Bryant Ave and Jist St

RUSINESS and APPLICATION SI6
i Ca3l1] Dick Clemeteon (F25-3083)

[ EDUCATION ~— At monthls mestings

")
Lil

?VGUTH SROUF -~ At monthly meein

Committee Chairs

EQUIPHMENT —=- George Madline
( F2d-22702

MEWSLETTER —-— Gary ese
{ {2Y—-3¥8%

PUBLICITY —— Dawe Wunderiin
(544—-8254 )

SOFTHWARE —— Stewus Gonnella
{ SRAI-Z494 )
42821 Winnetkas Aue
Brookl»n Park, MW D34Z8

YOUTH GROUP -—-—
£d Johnson (S590-3442)
Sardy Myers (377-6713)

the ballots to determine the MSP 2% officers +or the
e workKing on upgrading a T1 99/795

DataBase Time —— This month we” 11 be looKing claossly at
Mavarcone’s DataBase Manager software package as seen
through the eyes of 3 regular user Steve Gonnella, I+

X

z MSP 99 Calendar of Events

j: MAaR 17: Flection Night / Hardware Night —— While we collect
iK coming year, we‘ il

*‘ console,. Come on down +or the Hardware Wars.

3: APR 21

i( vou“ve ever had the need for a good data base »ou'll
* want toc be there for sure for this one.

%K M&Y 193 KB Il —— Tonight we get a peek at the new Extended

j: EASIC I1 +from Mrarc.

as well AT an
=g b1 On for -
swappers. ror ac
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MNEW BBS

Far you modem users, there’ s a new
BES in the area. So far I don” ¥
Know too much about it, but it i3
supposed to have a messaue zectian

upload download
P wou  =sof tware
recs, call:

Golden Mally Techie

245-7252 No Parity
Weeskda»s:

Moy — T higre L — 12 PM
Weekends:

L PM O Fri o — 12 PM Sun

swysnP — Al Schuller

“—-——-'-——b—-t-—-—_———“—h_—“—-—“—ﬂ—_-—dﬂ.—hﬂ—_

Dan’ t forget, this month =
aiection time for the new MSP
nfficers Ffor the C oM i NG vear .

Sinre few members were interested
in running far the oftfices, altt of
the current officers are up + ofr
re-election. Anyway, 1 want to
encourage all of you 10O vote, Yote
for the officer ot your choice, but

yopte.
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FROM THE EDITOR your own mini FPE bBox.
There are lots of goodies inside There are M a T mor e hardware
this month’'s izszsue for those of »ou projects ¥et in my files and I weil]l
that are hardwasre minded, and I°d be Incliuding these in future jszuses
litKe to take a moment herse to ot the MEP 2% Newsletter., I would
giscuss a ftew things about theam. tike to Know bhow the rest of  ourp
members  feo ! zboutr this issuz in
1o begin with, [ fesi it cannot be particular, I reazlize that there
stressed enough that you modifsr are manyx of you that don’t have any
»our  consois  at  vour own risk, intere=zt at 21l Iin modifring  wour
Doing any tinkering inside any of cansoles  or hardware projecits iR
the TI  hardware will woid your general, 2till, there does =m Lo
warranty and TI dosr . not have to te enough interest in makKing this
honor replacing AN damage d special :-.zue  Jgustified, Let me
equipment. Hovsever 11 these Know  »our  feelings on the subject
moditications have been tested 1 F s Il Know how to  handlie this
not o MEP members directis then by sort of thing Iin the future,
Tl user=s elsewherse so you can he
azsured that the circuite are Mext manth, 111 have <zioweral
accurate. =tilly <care must be interesting i tems for g wil
taken =since =z computer s a ver. inciuding; an article from MSP 9%
sensitive device and can be damaged President Dic¥ l.auhead on tixing =
quite easily e-pecially by static bug e the Hor 1 zon Ratid sK
eleciricity 2o BE CAREFUL. operating system. «noather fine Tips
" Thoughts article from Tom
" The diagrams and circuits »ou  will Fatrbairn as well as more from our
tind included in this issus come tao own Foor Richard Dick Dunbar,. and
us from groups all around the world more BASIC and zeRanll t¥ps~-)n
and acknowledgement iz given where routines for all »ou hackers,
it is deserued. Howevser 1 feel
that there are <«:: o that deserve ¥ the wav, 1+ an¥y of wou have any
zpecial  recognition. The TIiLHUG tnteresting EAazl o “BASILC
Heers Group of Srdney dustralia has routines that w»ou would likKe to
done much in the war» of modifying share with the rest of us, plsaze
the TI1 29744 and it appears will pass them alang. [ nesd mor= to
continue to do so in the future. i1l up Future Jzsues, LCome on
hackers, let’c s=see vour stuff. I
FAnother TI7er that has done seuveral Know »ou’'re out thersg, 1 can hear
modifications to  the TI that 1 »ou hacking.
would Jike to mentiocn is Jdghn e s e e -~
Willforth of the West Fenn ?27ers=, WHAT 15 THE CLICK...
Several of John‘s Tarouts AQ B NATURE OF 50P 7 CLCK...
included  in this 1ssue and I hear |
he s been tinkering with some uvery
exciting ideas for future projscts

which [ will be relaring to you as
thev hecome reality,

Thers are 30 many hardware projects
tn print from  our  other exchange
groups that deciding which onezs to
include in this special 1 SSUe  was
no  easy task., [ tried to pick the
anes that would be o0f most interest
to  the most psople while still

being of Fairty general

appiication. Eazse of construction 1 Q7. “0UR CREAM . I'VE WST GOT 1O
and Cltarity of the explanations was 1 T5P SAUERKARRVT START LABELIN
atlso of major importance in making Y CUP CHIVES, MY SOFTUARE
the final decisian. - 9TIR AND SPRINKLE

\ WITH BACON BITS.
Among  the modifications inciuded
herein »ou will find plans for
adding 32K bytes 0of memory inside
the TI 997494 console or speach
s¥nthesizer complete with Flashing
LED’ s, adding a regszet switch to
the console, installing GROM chips
inside the conscle and building
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X | B | T and above

FIN 2.9 HERE R & & § 0 |imaginary dine L

vxj qi- 7 - / -,b e BN e et R ERG N&J Jf Lyt nded 1o Tha i

VT belew . LetT Bevross the Severed Troce oF PING,

| N .‘

the connvecteor pin. ATTACH wire’8” _____
AL this peoiat just below tomwector

Piw i and above the €feil cvul.

OANE SWITCH OPTION,
Z Thie switkh adtvally hes 3 positions s
Y= Cenmter position , silews €or you
- To idsert cartridge iuto yeur
Covgole withh neo resget occ.ur?d@.
(veefoi for Cbh?b;dje e Screca)

dumps af c»%ﬁdjﬂ)
i X= Posh awd relzace 3ilows The
This switch exiets Coassole to receive a reset

bu-Hs H.’l&‘ﬂw.l7 (vsefu| or 'F?-ceiua a2 Jocked

(o ; )
herd +v €ind, | uﬁ;:}z’:ﬂ%owpow”wj Fhe

Commowly vsed Z= ANer ~ ~
ma| (switch s8tays & This
I Ml - COMPUTERS FPosSition wheaew Sefecf'ed) pv'r:s

DORING THE bo's and The C -4 :
70'S. SURPLUS Goob he w; 'dge slet ba_“'do
SOURLE. . s The mode That T.I. Oﬂj?nal&

des fjmed .

TWO SwWw)ITCH OPTION S (IF YoU CAN'T FIND THE SWiTcH SHowAI ABOVE)

Y°°~'7_'£'. X "7 WA B T

& & These 2 switche Aouy 8 A A "RESE
A Tan funcii‘gw The Séwe c

2sthe Qiuﬁlg S it

adbove , WiReg'A” wit -

. = . BE ATTAcCHED TO

THIS SWiTey NEEDS THISIS A ONE SIDE OF THE TWO

OALY TO BE Smwue MOASurAgr SWITtHES,

THRoW, SIVGLE POLE, CowTAcT g1y, | #2 #3

(EITHER AN OPEMOCR. JUST TAPIT

CLOSED CiRCVIT) TO CLosE THE
LONTACTS Brige

@ RESET SuTIon) FOR CPU WITHOVUT SHUITING OFFE CPU.
© CARTRIDGE INSERTION WITHOVT RESET( CARYRI DGE DUMPS)a
® ANVORMAL OPERATION NOT MODIEIED.

This 1s the eesiest hardware Mmodi€fications Tie wrtfers BboUT ye,‘/.
’r Yo""""’ .. A fuevs:’ba »i J N\ .", F A )y ‘A - ' '.

FEATURESS
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% the nert page you will receive enough inforaation to build this The drauing above 15 @ prctorral regresentition, rather than 4
™ gegory expansion that fits insige your tonsole, and wall not cost scheaat1c, | beleive that because of the steplicity of this circunt,.
you 1a excess of $13.00 1n parts, and should take between § hours and that 11 15 bettar to use @ draum? ot this nature, than to try to use,
forever (degenrding o0 how sany thuats you have). You sill find a parts ang explain a schewatic. This mll enable nearly AKYOME with enderate
st to hels, and Mnts, 14 vou want to approach 1t 1n the sase way technical abiitty to durld this carcuit, amd install it 1K a console,
that 1 have Jone it. There are sany gther ways to accosplish this | |

expansion.



The drawing above is & pictorial
representation, rather than 2
=chematic. I believe that because
of the zimplicity ot this circutt,
that it is better fo use & drawing
of this= nmature. This will enable
nearly AR ONE W T moderate
technical ability to build this
circoit  and tnstall i T P 1 3
console, The 22K microc memor)y
expansicn functions exactly as the
42K Memory Expancion used by T1 and
all the =tand alone 3IZK'= on the
maret.

First, please take note "of  ths
location of parts by wusing  the
abicis e bty drasi nogs . The e or
component in the expanziaon i3 the
cirouyl o card, The card’zs botfitom
Yigew fshown in upper  ledt  FIG.Z2Y,
has copper tands (small dJdonut
zhaped er¥eletsd zrocund sach hote.

Thizs w1 prow i de for hetter
zoldering of wires and componeni®s
tx  the board., The circuit card |
actually 72 of = beoard which Come
+rom Radic Shack to e used 3=
2ither a hal+¥ or a whole. *

mu

It

placsment il
dic, o »ou may

Ui
Y
f'@"
i
(Y]

oy iAo U

components as |

chooze not to uss the switch pack,
in which case all of the board that
(= not  directly undsr the Chip
socket may be clipped away g#asity
using =mall side cutters., You will
zee later that i this cCcourse i1s

= -

hosen, that you can sven mount the
seembly directly behind the GROM
O ector, makKing = ver» tidy and
eCcure modulie.

.
.

The use of ribbon czaxbise was my
choice here, but any muiti-strand
wire with a gauge no smaller than
248 could be used. The connector
shown in FIfG, 2 extrems right
side, is the rear visw of the GRUM
conpector, aith the black dot ssen
in the center of each rectangte
representing the 1787 1ong pin
extending through the yerticie
connector card and to which you
will be soldering your comfeted
aszemb! y,

Finally, the botlom 12+t represents
the component side of the TI¥PA79447 ¢
CF! board;, nesr the right =zids
gxpansion connector. You wiil pnofe
that 1 have scldersd the 4 chip
zelect wires to the decoder chips
pins directiy, You could, i+ ¥ou
rexily feel squeamish about th)y 3,

g2t the schematics for the console,
and trace the Jines to a better

location. it carn“t hurt to try,
but “ve done three consales and

have not damaged one yet. You will

MEF 9% NEWSLETTER PAGE 7
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alzo note that the DATA BUS  IN
LDEIND s al=oc soldered o pin 7
on US0s

The best way to buitld this device
: to acquire ALL the parts thart
oy will need For the particular
tvpe of memory that you wiil build.
Stter you have gathered the paris
and  proper tools, you must fearn
how to take youpr console apart.

m

Construct the module 25 wiewed In
FIGT s, i-2. I wou i d tirst
assemsl e the cirocuit mDard,
iocating the chip socket and DIF
2witeh (i f selected) to the circult
boar-d, -oidering 211 component legs
1ight1y. Then, being very caresful,

gaune the lengths of the various
cable wires sc that as you sitart o
zolder them to the memory circuit
board, the leads will be cCompact
(next). Since the FHadio Shack
ribbon cable 1t only 23 wires,  »ouy
w1 have to wuse htwo lengths. I
woulod sse the Ffull widih (25 wiress
for the ftop 24 lines (those that go
to the GROM connector?, and cutting
the octher length to 5 wires by
slicing Tengthwize 3 wires from the
rest with an EXaACTO-KNIFE or some
ather sharp instrument. These will
be the 5 wires that will go o the
two chips on the CPU  board. Y o
max Fting that i ¥ wod strip about
314" of inpzsulation oFf+F  each lesad
and twist the bares lesd ends, and
then lightly solder thecze ends
totherwt se known a3 "Tinning” 2,
that latsr +inzl soldering to the
circuit bozard, the GROM caonnector,
and the two chip=s on the CPU  board
will bs much easier.

1 cannot gst into step-by—step
instructione on what wire ta put
where. The drawings ar2 correct
and the completed deviCe Wit
functicon i+ the physical assembly
s correctly done.

NOTE: In FIG.Z the note reterence
is that »ou may find 1t wise to put
the thiUL4] cannec o (pa:tS | T
Fist?2 tao makKe azzier to oc2move
this module in case problems do
occur for wvou. You will not have
to remove the shields from the CF
and unsalder the (3) wires,
Repeated soldering and reszaldering
could cause chip damage,

After the ahove assembl y | S
ronstructed and the 24 wires are
atached fo the GROM connector
{(zalidered to the pins shown  as
hliack dotes in FiG.2), and the (3
wires that will go to the CPU board

have been prepared, now we must
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expose the CRU hoard for what i1t
real iy 5. et the =hiesided LCPU,
ano remove the (32 phillips headed
OPews Wi nuts on the other end.,
) i note witich direction
these sorews oo through the board,
mark them 1+ wou bavs o,

Mot TEF D oot the shield  that  had
Ene  OGROM connsotor o through |6,
Locnie the edoe connecior whare the
BEHPENSION aeswross oonnest Yo Yhe
T oy owi bl oses fthese  fTwe  onins
- e i I criar o must hsus Thie
tines  for ohtpg zelect  anog  DEIN
connested o them, SETR - SR &
Sl ey wly L wire & 13 AT
CETevul S E=RE the wire (i th
solder alregady on 1E) 2% »OU Bress
the wire against the leg of the
Thig Fepezt faor z2ll 5 wires,

NETE: In FIG.Z2 thse note e 1 owaer
etk als CRPU D card,  draws vour
attention (o an ideal srex to notch

= I

shileid. The noich need onlx b
stightiy wider than the (5 wires
and  171&% hmigh. Caretuliy  wrap
around  the wires

siectrical taps
wher2 1t wiill pase through this
opening.

Instali the shield, put ths GROM
connector back into the top of the
CPi! bosrd, and iay the board on  a
non—electrical iy congduc tive
surtace; such zas cardboard. Now 15
the time fo remove the 4 maemory
chips from their protective slesve.,
Caretuily take £ &Ch chip and
gQripping 2ach end o+ the
plastic haousing of the chip, press
the chip down against the
non—conductive material, in such a
manner 25 to bring the two rows of
tegs toward each other in a more
parallel fashion. The purpose (s
to enable the piggr-—backing or
stackKing ot these chips; with this
action Causing tension tc be
exerted by the legs of the higher
chip on the Tegs of the lower chip.
Except pin #20, Fin 20 must be
bent out about 30 degrees on the
2nd, 3rd and 4th {(top) chips For
the connection of their respective
Chip Select lines., MNota: See
instructions below FIG.1.

MNow,  with the four chips przpared,
push one with pin #20 bent ocut onto
the only one with pin #20 not bent
ot . Carefully soider the four
corner pins between these two
chips, and then add the 2rd chip
apbove the Znd, repeating the aboue
procedure until the 4th chip i3
liKewise in place. Now, at your

AR v T W S W — —  —i.  S—— -vﬁ--v--—ﬂ'——_ﬂﬂ-Mh-—-—————m*_m—___“__

creg Zw pin socle v it opin #E
locavred properiy. Then soider Ene
chires Cchip  select lines, one o
RO pin #wEd,  (IF 0 rou ozt ihesne
M Ned uUp, thes onity thing that o wi il
apnen, wiil e thoit wou weil] ST
Pt riourt Iroubleshooting o ths
Corrrot oo, Y owt b e g srould
STONON Bimere Yoy have gusit ool deredd
zil vhe ohins fogether ..
Pt o soame wiidde oarotes Ty el =
LAPge  area, several laveprs thiclk,
ol o covering sny vent holes, whees
the  memor mogdule wiii rest chins
Wi, acout 2 12 o the ettt of the
2R {0 CONRNEC LoD, This t 5 1o
insulate the rlecironics
temporariiy  from  the chassis for
teating.
ARrtach »our power  sSuppiy out  to
the vight, attach »our Keyboard and
L mﬂﬁitﬂr. N &pp?Y OORE T . I+
<on ger  the Title Lorsesn, ¥ou are
sroably safte  in going  on. MRS
DA ST down and itnsert wour KBAZIC,
o =R v Minit—Mem madu i e . i th
rese,  ¥ou  can pez2kK and tocad inito
an  sddress on each of the ok
Clocks, Wi th XBASIC try CALL INIT
and a2 2 SilZE. \mu shouilid see an
additional 24K of memory availabls

. 000 — Y3FFF..Chip
1at 8K Hi..*&AN00 ~ YBFFF..Chip
2nd 8K Hi..>CO0O0 - YDFFF,.Chip
2rd 8K Hi..:E000 — 3FFFF..Chip

W N
YU LAY
Ju G by

I+ »ou are zuccessful, then go on
tc the next step. [+ not, 9o back
and «<heck alil of the previous

steps, I+ you have an ohm meter,
check continuity, Aleo, P you

have a DO wvoltmeter check betwieesn
pins 2 and 1% on the back of the
GROM connector +or +5 vwolts,

The GROM connector extends up
through a plastic guide and support
assembly in  the top cover of the
conscie., Remouve the (Z) scraws
holding 2 in place and remove b,
Now Tower this assembly down npver
the LGRUM connector just as 1t would
be 1+ tt were stiil in an installed
COVRT . Fiace the assembled memor»
unit to the leftt of the GROM
connecior with the leads going to
the back of the GROM connector
pulied to the left and toward thse
oack of the connector z3s much as
possiblie. MNMow mark the plastic with
a Knt+te where zome relieft will be
needed; and rejieve it. (O0F course
this 18 don- with the power off.;

(Continued on Page 143
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4 L 17 EiloByte MEMORY EXPANSTION

'ﬂ &7, g 2@% EE—— *““*“EL‘“?F“'“‘:%,' I T A . #OR IRSIDE THE SPEECH
B 3 . ‘, 2 TR M cad i '..u qfnr{'& Y K TET '
% JUP P) AUR— S L | et S SYNTHESIZER { OR ANY
mat & i J: “-',‘\',- jaeimm aly . - o e s e . -
. § o A i,% e PLACE ¥OU WaNY 10 PUT
é';z 5 {{4 ;‘ M:" iwsr\um:mu:mmm.;mﬁ:;ﬁfzmu.w;: o o E' wAiir -
“1 J g % \:} ) Li e ? o, - ) s 5 o e a8 S E‘T} o
:‘: > "-'El % 3 o }l"gw'-w-ri:ﬁ&?“‘ﬁi& ‘E%i%?{%éﬁ %‘QE" &g ' o IR et s ke
E L BV omet et ey L B T s £ £n9n by JORN GILIFORIN
4 k 2 By R V1) Sdwsecadtte il EHasnaRER § 508, o
. . - A T e D% o T s i 0 5 g bazed oo ildess from ¢he
FACEEAL § 38 premenomememencommr gy AT PR e s b ey WAL L85
AR T P hemaazien] - SESTRAILIA, 2nd The
' Bes | s ne ! o -
i ; G5 AP g CEDAL YAILIEY TILERS
z 1 > v i 2 Mt A1 et A b3 PICRAR Y AN
. - % Fae 5D g e
ot 2 1, AT : GROUPS §
f:" ;; é ?gﬂ: f_-i ¢ ;m.mmww’u@ﬂm”{—w—ﬁ) 7 {z‘f.f' O 5:
::? Zj;:is a3z N E.\} .'3 . f.-‘_? cs.._;-? a3 t”"_lz'—’zr"’rm"‘m"_"'-,‘i" 7-',“”'“" wp ow . . u mogh¥] Sm D o, ‘- ? =Y ’3 3 ZAE2 M fo iy 4D
Sat T A i al - JEw Y ohave wrrdtisn up seversl articles on o
. [z AV > :-h:-: s Ve W ¥ g . " it Td . 2 - W I 3
H §&$ﬁﬁrﬁg&wﬂ** subiect of puttdng 32X of steric BAM inside
F‘." - :J o BT A AT AR M L3, ey = . < o - . ) ~ - R
I Grevefezgy . of the TL conscle. 1 belleve nail @OSE oI the
¥ gt __ o - 5 - ] s e LEREETEYVER SIS
18 3 s T Y ARIRTALTLON for this came fvom fne WEHTIRY
L o gl IO A W T T T CE L ST S A Sr & | : T ing o — ) . - wgeisr i - a8, - {w'}‘ -
v ggﬁmemMmmmwmﬁm“? Pl ADSTRALYA U.C., and the work leading ¢o the
Gh‘- " 3 ‘i’ P . i g e 'rbi.'nu..;" ar e o > Ly o e o ‘3 rC) If. - s
=§§ §ne - B - CF g : ‘npeviion of the same menory intc the bpeech
= D5 8§ 3 5 i : - 3= roat AL SR
%hg? %ﬁ?F:“ ' ﬂ”“ifgg;hgg pimesd Senrhesizer, was done by the CEDAR VALLEY U.G.
: t : bm Jewrur ;. = 3 - » v 3 3 - o .
R &“wﬁﬁgﬁmmmi Mow I heve pui wemory Iinto both the CoOnsolie
¢ G, FUAR : - E ” ,
& Eff é E and the Speech Synthesizer. I thought fhat
15 i 4 , v ~ ! cick it
TN _— ¢heys should be mo place you couldn'i stic .
@ 'ﬁ v i ‘;"I.., S A e
Y - —
&E? Fi S0 I just finished putting 4t into the OLDE
i ) | «
%; QEE 77 STAND ALONE DISK CONTROLLER { part of the
gfﬁ% 8 0ld train ). This made & nice quiet, sort of
| . l“ ’ b
A1 micro-expansion system ( without RS232/P10).
; { ) -
st if vou already heve a full blown system, OY
WE ik are just beginning to get int a disk system,
% -
?zw&s'zt and yealize that vou either don't have the
qr e Bedd " <
054 Genid Eg funds, or will not need anymore than that just
&z
adsean |3 described, vou should read on.
T A The long connector on the left of the

schematic, represents the large 44-pin conn.
that is inside the speech synth., or any cther
plug in peripheral ie: Stand-alone Disk Lont..
The big difference, however, is that ONLY the
speech syntheslizer carries pins 1,2,43, and 44
into the unit from the console. Therefore if
COMUECTOR gy you do decide to put memory into any other unlt
izf@'”fﬁgp;fféﬂfﬁ%fj’%gﬂf% of 7#e than the speech synthesizer, I would recommend
TIAY CHMESLE . that you wire across that unit, in other words
vou should run a2 wire from pin 1 on the comsole connector to pin 1 on the output end
of that unit, where the Znd unit from the console might be plugged in, and do the
same for pims 2, 43, and 44. This will enable you to put the very small speech
synthesizer out on the end, instead of between the 2 much larger units ( console
and Disk Controller ). There is only one lead that is involved here that is & must,
and that is the pin 1, since I have stayed with using the +5 VDC from the console,
rather than tapping it from the +5 Volt source in the unit where this is installed.
1f you have the documentation on the RAM chip, you may be confused by the.reverse
order of the address lines. DON'T WORRY, just wire the chip up as I have indicated,
and 1f you do your part correctly, it will work. I've done nearly 20 of thesg in~-
erallations in the console and the speech synthesizer, and in a stand alone disk
controller, and as far as I know, they are all working. If you want the more simple
{¢nstructions, on how to install this same memory into your console, ( which is what
I prefer ) just contact me, by sending a stamped , self-addressed envelop, and I
will send the inmstructions. Have fun! JOHN WILLFORTH RD#1 BOX 73A JEANNETTE, PA
15644 , or csll after 9:00 PM, (412) 527-66506

=R

- &

AN e

(e

P AL LW

-’

- ol _).ﬂ

~£ .o o -
N " CE LR P Y it
A T BN AN HY «
L ARy L A Y,
R SRS L g}
2 v




------

GROM (OMNEC TER. -J

RATHER THAN FIND AND

USE ThE UAUSE b IMVERTERS]
On THE CONSDLE BoaRry, T

LT ANOTHER LOW POLLER
SHOTTRY PG Y-BecE oA AN

BLREANY Cr1STIAG erip { TC

SET QALY 3V KD 5%3?——“}r
THEN TAKtalG THE 8 Ciip |
SELELT SIGMALS F Aona

CHLP 2L AR FEEDING THEM]| B
INTE §OoFTRE & 1dYERTER] ¥

.
’ N B S R Y N R (O
A i PR Nt . : oo . . 4
’ _ & R K > BE N B R AL
o S D. AT SCE SR T SR Y o I

b ol
w-
G
W\
-5
F )
Bm

2 don LCWNSDLEY geeepae g j

61 1/0 comré 5cTOR RT.'Si0E BT G

i8 A T4L30Y CHIF, sowmmmy,
T TOEN TAKE THE Rl Son
D BUTPUTS DO TO T @l

§LEDS S0wn BELOLy | 4
SEE POsMIT-TO--POINT
WIRtNE CHART RIGEHT,

SOLBER HERE Ay -

o +
.
- ;
. %ob) / S Y1
oL T T - —e I iy L by Ml s & G '
- . ad
: 74 ‘ o Ao, oK ' . M
* . g ¢
7= . azardye ) soppicta 0/ \ TR B a3 ’
L. > ¢ . . . F\
A2 0 > . PR & 7 - H - K
’ o . . ’ ! H o A . !
-
A il St - & e, & il "\. :, H >, s
H PMA LY. ‘
=1+ X o .
" Y LN 1
- - ol
’A
Y

R /

sy g

THIQ HARNESS GOES #eost L&
BOIL EVH Dy PIHS 2 8, i

, WIBRE LY
&'om?w;g’meﬁi

ABOSVE ON TOPCHIsS R T ' vl 2
THE LEDS SELOWLY. !ﬁ%?_,,ggg TO CHIPRR Psoy
§ 3 -
10~ 3
— @ e o &
TIE THELE LEA «
E DS D 5 9

TRE & LEDS {mERT TO
&7 RAT SGE ) MEETRER.

: R

BOTTOM YIEW  ResiSTOrR ¢ (Al

OF THE 4 nEDs AL

; , ; Iﬂ *3k m‘ggg g‘:ﬁg%;! AND 33 TI182 T3

: =5 o e vl e 3 ST >{ 3 :f, calg = 2R [ 3 §

\ ARG 4 _t)—!-«'_‘-:-:jj 1l RiP @2 IS PISEY-BACKED o W TOR |
I v A ‘ (i i T DMLY PIxg T AN 19 CONBLTIS

5 TR P it et 4] M LB FRAR FOIL SR0ND TO B4 TWEN |

e TR e, [TO LEAB (FLATS10E)0F ALL LEDS, |

MoV AT THESE LEDS N A
. LOCATICH THAT SJIITS you.
i SVOCESTED LOCATION S noaviy
/! BELCwW,

?2&0 FADLL FCoal ) ECDO } APRRESS Bl s { BK) REFMESBNIED

S PN I

T o TO s
SIFFF PRrse yDEEF yRece | Y TRE Y LEDS. TCTAL 32,

[ TEABCUT Yy | ez =3 7% (Toif:é’%

FENTT T

U508 B4 «&
S R JUE T, B ﬂﬂ,m I LTILR oo e oo

; :, | . . T?Jszg ;;&):ggp&gp

| EXTEND ALL BUT 7,14 ON TOP CHiP STRAMIGHT % AL
2O TOFSRM SOLERINE PABS: T rsvoTs

Y /. SUGGESTED MOUNTING LOCATIDAS /1§

./// LOCATION IS FOR SOME OLDER CONGOLES (HHRRE |

£ / // : )WﬁLLOW£3, WOGKE BRTTER 8

7, AND 1§ MORS FUNCTIONAL AT D LocCaTion ., .0 -

)/ ® gy v A

// - b 5

% ’_.:// - ——

MNOT Buou &N ARER ( AT
SLIBE 0P £ '“ e |
, §mu‘w BMu!oE i
,; ‘ RO . | R/ / T -;' k ,.- > y. y; - L — p -
B ./ S e y // - ) ,'. =3 o ‘. e B g ./ a ) e
N, A AR . 7w ot T

4

lie] &State Saftwa

2
"

- L L

O AE P S BEFERPYT W W

Anw we @ am - -

A wha wmkde a a mrwyg
-

- B
- apasssssansiaannas =un DR RTES o A . R G, N
P AamoclpgEEEEs amepy & ek - . .;‘:_:.‘: . - . - .t GRS ‘,.'-v,. . . " N = " -y
. PICIRPI A . . .

= - - »
- L4 » v - frwr Ssrae LA A L b B J
mASAREIRARAARS AfEEIGERANT aa -

MZF 22 NEWSLETTER

T A— TS WYY SGEV- VUV AR W— S— — — gy S w— —
TN SN Whvis whe— w———— —t i W wri  — — — — — — — — . PEP, VDAL el Vol w— i —Arere w— — — — . ——

F——-——-——_—-Hw———“-le————”_———ﬂ.-"

WHISTLES AND BELLS ARE NICE BUT LIGHTSY

I"ve been putting memory in
consoles and speech synthesizers for
nearly a year now and can account for
about 70 such units out there, some of
them being in very distant and {far away
places, Well, ONE person ( ED MENASIAN
said he'd like to know when his memory
was functioning, since with the F
unit now removed.-there iz no flashing
LED to indicate that the memory is in
operation, {"ve come up with and re-
fined a pretty "FLASHY" upgrade to the
conseole or speech, which wiil display
naot only the fact that the memory 1=

tunctioning, but exactly which 8K
block you are in at that instant.

The drawings to the left of this
text, willy 1f you take a few moments
to study, ewplain how to install the
unit inside ot ANY console, except the
very few Bl consoles that 11 produced.

( These consoles are Identified by the
CPU chip being mounted vertically on
%he)main board, rather than horizontal -
2
I have not included, bscause of
space, drawings for the speech, but the
same proceedures appiy conceptual iy,

PARTS LIST:

- fAbout 10" ribkon cable.
tat leact o conductor)

- 1" of single conductor,
<6 or ZB guage insulated
WifFe,

—- {1} 74L303 Chip.

- (4} standarg size LEDe or
what ever size suiis you.

- (1) 230 ohm /4 watt
resistor {or approximate),

- Phillips screw driver (%2
tip size’, 15 to &2 watt
arounded spldering iron,
thin resin core solder,
wire cuttercs/strippers,
pnatience.

o
1

Atter you have gathered the above
1tems, remove the consale board, and
taking the 74L504 chip in hand, bend
the pins, I thru 6, and 8 thru 13 gut
o they are on a flat plane 180 DEG.
1n reference to each other. Now snip
the smaller extensions of ALL pins off.

Set the chip down on the USO8 chip
as shown in the drawin?s to the left,
and sclder pins 7 and 14 to the cor-
responding two pins on the USO8 chip.
You may desire to put a drop of super
glue on the top of the bottom chip, and
hold the new chip (TOF CHIF) on 1n the
correct position for awhile., This makes
the two chips a very firm pair.

NOw 'usg wire as shown in the wire
list on the left and mount vowr LEDs.

BY THE MAY you don’t need memory in
your console or speech for this modif-
1cation to work, 1t will work for any
32K even if in the PER!!!!

YOU DO ACCEFT FULL RESFONSIRILITY
IF YOU DESTROY YOUR CONSOLE!!?® -

FLN

JOHN F> WILLFORTH
THE WEST FENN 997ERS
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INSTALLATION {F GROA CRIPH
[EQIBE THE Vi CElik
by Patricy lgoreax
gu-~5H1-T1

The rartridie gros chips 67 £O8E
st the T3 sedules can ho instaelled
taside the coosole zo that it e o
Inapar necessary to plug U cortrigges
inte the gros povi. Yhe prograse:  oan

2
ta bhe gros thig.  Thig net aaly  saves
vice in met having i sparoh o0 2
aaviitular cariridge hut if aise s&vas
coar ansd tesr on bRe groa port.

3 icies of Lhis type
st first warm  everyons  that  aey
apdification fo your cossole wiil veid
any warcanty and aleo the risk you take
is your gwn. If you plas on Jol1ag this
nodification on vour oaly consale
sironaly recomeend against it. There
is aluays a chesce; although slim, that
5 fizaster aighi 6oLuf. |

P

~
¢
S T
[
raves
v
-~
v
—
]

The aarts you uwill eeed for this
Breyeny ares
iy Prograe ovoe  chips either
purchased droe TI for around %4
each or taken froo a cartridge,
9} Ribhon cahle 16 inches long, 13
BiTeS).
3 Thia
guiten,
) Switch (The type of switch used
depends on the applicstion. Rore
ph this later.}
S) Low wattage solder iron (23
watt or less}, solder, solder bulb
to reaove grom chips fros aodule
i¢ used, etc.

wireg Yo conpect ihe

This project requires the reagval
of the groa estender, the part the
cartridges plug into, froam the console
and attach 16 wires to it. The other
end of the {& wires are attached to the
gros chips which are being installed.
A switch is attached between one of the
gires so that the progras can be turned
on and o#4,

¥hat tigits the nusber ot prograas
which can be installed is the type of
switch that is wsed., I have installed
two prograas into a console (E/R and

PHIL)  using a SPDT type switch and se2
no reascn why sore cannot be used. One

critarion fur the swilch 38 that it
sust have an off pesition ss  that the
nrugras  atiached o the grom porl Cai
hp turnod off whes rariridges arg  4s¢d
(exizaded Basiz for examplel. I§ you
are imstalling only one progras thER

any SPSY enitch will sork as Ioag 28 1%
is zazll sacugh to gount  ip ihE
AL RL {4 pare 1han ong progras 18
neing adong thes & swibtoh with e afd
nosition 15 ngeded. I wsed & GO
so-afd-op type smiteh oy @y tuo
pragraa iastaliatien, b dave  B2en
iaiatwrs robary switches at dam  osels

gith 2 zarfy as 17 bosilions.  lBaging

q 2 - > w - - ;q:l k!n ., - Fe : " = Ta :‘: .
11 prograns svailable gl ihe F110% &% 3
suitzh. & ainl BIP suilch could alse
5p used Bub azy ot be as Convenlenl IO
ot " a
'u?:w‘.! RO
FTRLBLur D
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1Y FReacve the onfoft suwitch pisce
on the black aad silver consoles.
7} Remove the 7 screws froa  the
pottoa of the console.

3) Lift the botton part of the
console {rom the top gorilce.

3} Resove the 7 screws holding the
nower supply tc the console and
reaove the power supply.

%) Disconngct the power cable {ros
the power supply.

b} Remove the 3 scremws holding the
gotherboard to the console and
1i¢t the aotherboard up slightly
sn that the keyboard connector ¢an
be resoved.

7) Disconnect the keyboard and
1ift the aotherhoard out.

8) Resove the qroa extender ¢roa
the sotherboard,

- den wbe uem— i SV S e g Den wpur sk ol SN AR W SR W -

The grom  chips will  be
piggy-backed together to fora a gros
stack., Pin 14 on each prograe grog
chip group is attached ko the switch
position so that the different prograas
can he selected. Sosz of the prograss
use as @any as o groa chips. For
exaaple Editor/Asseabler uses i,
Heltiplan wuses 9 and Disk Hamager 11
uses 2. In the case where sore than

- one chip 15 used, care sust be taken to

aake sure that the chips are
piagy-backed 1in the right order or the
progras will aot  function progerly,
This is aot too $ifficuit because ihs
chips are puabered iw the proper ofger
{BHII-CD2234K. =z ED223, ¢or
exaoplel. dust oake sure the chips are

‘ aesending order  ang
pveryihing mill serk tine,  (beg figurs
2 tor aora detail.?

To prepary  the  gro ghips g

installation do the folliowing:
1) Carsfully beng pio 14 on  all
the grow chigs 8iih 2 needlenase
pliers, Heler to figure 1 tov
ipcation of pin 14, |
2V Pigey-bece il aof the chips
used pakiag sure the nptches @n
the «chips facg the sase direction
and are arranged in the  proper
orger as discribed above. I4 aore
than one  Brograg 1§ heing
instalied keep the grom chip
groups together, |

~3) Solder all of the pgins excapt

for the pin i4’s, Hake sure thatl
there are no solder  bridges
ketween the pins, |

§) Solder the pim 14’5 {or each
progras group together, Soider 3

thin, & inches long, to each
progras group at gin 1%, {See
figure 2 for detail.)

Installation_ef _the Progras broa Lhnipg

- e A A YER A e e e e

{) Separate the ribbhon cable inte
two pieces, one with 8 wires and
the other with 7 wires.

2) Attach the ribbon cable to the
resaining 19 pins on the grom
stack, The B8 wire piece 1is
attached to pins 1-8 and the 7
eire piece to pins 9-13; 13 and
ié.

3) The wires attached to pin 14
are then connected to the switch,
4) fttach a small piece of wire
between the center of the smitchk
and pin 29 of the groe extender.
(Figure 3},

5) The wires §roa pins §-13, 1J
and is of the gros stack are
attached to the gros extender
positions indicited in Table R.

4) Recheck all of the connections,
7) Wrap the groa stack and wires
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with slectrical tape eo that it
pill aot short against  the
notherboard’e setal shislding shan
{nctalied in the consele.

8 Imstall Lhe switch in the
console close o the groe sert
astner on top or in the hack.

Baasnaabiios. the Gosselo

Befeve raassembling Ihe Consols;
tout the orograss installed. Hecoapect
the pouwer supply, kevboard and ponitor
to tha sotherboard. Hake 3zwre the
poser  wupply g keyboard are on 3
non-canductive surface beforz applying
any power to the console. Turm on the

console and try gach of ihe prograes
installed to soke sure sverything 1%
working properly. Also check hasic and
the gros port for proper operatign. It
a2y be necessary o reset the console
{fctn =27 each tise a ditferent progras
ig selected. HMake sure that Lthe qros
stack switeh is in the off position
before inserting any cartridges into
the gros port.  If everything is
working fine then the console can be
reassesbied, If a3 probles oCours
recheck all your work.

¥hen reassesbling the console aake
sure that the ribbon cable is bent out
of the way so that the groa port can be
reinstalled into the top of the consale
gad it does not interfere with the
oparation of the console. The groe
stack should be placed to the left side
of the console abave the sotherdoard.
Reasseable the console in the reverss
order used to disassesble it.
| After the console is asseabled
recheck it again  to smake sure
everything is operating correctly.

If thera are any guestions about
this project please feel free to ask.
Ny adédress is: 7167 Luana, Allen Park,
¥l 48101.

1 1o
3 9
Flauge 4
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Due to the enthusiastic response to the
first ‘Poormans Disk System' article in the
September TND, all of the TI Disk Controller
Cards have sold ,and some Disk systems have
already been constructed and are running. Some
are still under construction and for these in
particular I will supply further :nformation on
the improvements [ have made to the design of
the System which will now be referred to as the
Mini-PE systemn.

[f you do not have a disk controller card
then there is no point starting this project
until you can get one. Also the TISHUG Shop is
still negotisting on the purchase of TI PE Boxes
from the U,S.of A, and if that does'nt work
perhaps [ will eventually find enough time to
complete design on my own contreller card.

tirst here 1is the circuit of the Power
supply used on the Mini-PE Board. It provides
power to the 60 way sockets for the controller
card and also a negative supply for cards that
require it. The main board also uses +5 volt
regulated for the pull-up resistors on soame
ping. These resistors are all 56 or 47 Chm
except one of 10K, There are 16 resistors
eli-yp. This board has the 2 bridge rectifiers
mounted flat on the PCB and even though these
are rated at 6 amp they require heatsinking if
used to supply more than one disk drive and¢ this
is not possible on this PCB unless the
rectifiers are belted to a heatsink or your box,
with leads run from the PCB. Then you can run 2
drives, This is the limit of the regulators and
transformer used, I1f you are making this system
for a single disk drive (or 2 genuine half power
drives) then construction is fairly simple with
all parts wmounting on the main PCB,

1f you wish to run more than one drive
then 1 recomend Jleaving out the power supply
components  altogether and constructing a
separate  power  board. 1 have designed a
Switch-mode Power Board which will supply up to
4 Amp with adequate cooling and this PCB is
called the Power board MPE 3A, available from
me. It uses a specially wound air—ore inductor
which 1 can supply, or you can make one
yourself, The cost of parts for this is is
about $20 , however some parts are saved from
the main PCB power components, If separate
power is used then +5V must be connected to the

MELSGLETTER

board for the pull-up resistors, and the

unregulated voltages to supply the 60 way
sockets.

The Mini-PE board mounts vertically so
that the ribbon cannector is at the top and the
regulators at the bottom can bolt to the metal
base or heatsink bracket. I used 11Zmm 1long
brass spacers to mount the board te an aluminium
plate vhich is bent at right angle to sit on the
bottom of your box, and I mounted the regulators
to this. The disk controller card sits flat
almost on the bottom of the box when plugged
into the bottom 60 way socket, I had to space
mine up about o6mm so I used the screws that
mount the rubber feet as they were just the
right height to keep the card level, If a card
is plugged into the second socket it will lay
flat on top of the disk card.

A 40 way flex cable is used to connect to
the console. On the PE box end it is plugged
straight onto the edge connector. The conscle
end can be connected to a 44 way connector by
net using the end 4 pins{2 on each end) however
pin 44 must be connected to the ribbon wire that
would normally go to 39.

If you require a connection to other
peripherals such as the speech or RS232/Modenm
box, etc, then you will need the special PC
board I made titled MINI-PE BOARD/2. It has a
44 way to &4 way straight thru, and slso a 40
way for the ribbon cable. If, however, any of
you have a Parallax printer interface this too
can be used to plug onto (see me for details).

The ribbon cable can be soldered to the
boards at both ends if you wish, or you can use
crimp—on 40 way conectors as I did, and plug
onto the PC boards. Regarding the ribbon cable
itself, it wmust be shielded in some  way
otherwise it will not work over a small length.
I shielded it by wrapping in alfoil and then
taping it with PVC tape to seal the foil on and
protect it from damage. A short length of bare
wire was inserted under the foil before taping
it, and the end was connected to a ground pin
(21,23,25 or 27 on console end. remember the 40
way starts from 3 and 4 and finishes on 41,42,
Also the 40 way on the 3 way console PC board 1is
inverted with odds on top and evens on bottom.
This allows the same connectors on each end of
ribbon both same way up.
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if you have a YHF modulator and your TV is

The shielded ribbon will wark to over 800 close to the computer you will get a little
ma length although I advise to keep it as short interference to your screen unless you do as TI
as necessary for your layout.(l tested my cable did and make your box in JIron sheet. Another
sucessfully to just under one metret!!) important consideration is cooling and adequate

: ventilation i3 necessary othervise the

PARTS SUPPLIES controller card will overheat, [ left the back

Power transformer 8Y + 15V 2Amp of my box open across the top about 25mm down

MBl, MB2 bridge rectifier 6 Amps from 1id AND alsoc drilled many holes in the

2200 uF 25V x4 Electro. capacitor bottom near the front to allow <cross

470 uF 25V x2 Electro. cap. ventilation, Or you could install a small quiet

I uf 25V Tag x4 Tantalum cap. fan in the back. DO NOT EVEN TEST THE UNIT IN A

7805 Regulator CLOSED BOX Ok DAMAGE WILL RESULT. And on that

7812 Regulator dramatic note I conclude this article.

40 way x0.1" connector x2 -

34 way x0.1" connector for disk drive PowEeR SuFPLY

34 way IDC IDC connector for controller Hint FE BOX

300mm of 34 way ribbon cable
600mn of 40 way ribbon cable
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These are ell available from: ~ v 2% I l it )
GEOFF W0OD ELECTRONICS L b 2200w :
BRa Res Sy _ 18y :
Lane Cove ) ¢ A—one - “‘ﬂ‘“tﬁq—l{—m—’ s
(02) 427 1676 reoy T ::4 r j i |
oS5 i3
44 way x0.1" solder connector for Console —T =
I/0 Port and the power plug for the disk drive y - ’ . 29 % i3 %
Bl (Utilux part 1-428424-1} is available from: . N,%g-‘,_ M TR b lf‘mw% i
; Connect Electronics ! ISk T R i -4 *2v 5
45 Dickson Ave oo v =T (e LT tf 237
- ﬁ i 4 L
. rtarmon., LABND
437 6224 ond oo W
& 4 ’ T
* L_L,, —it= i
i 60 way connectors 3 pa 59 be—18V 5
B These wvere made to =size from readily “ -
g| available 100 way S100 type sockets by cutting %
§| them to fit, and cutting them the right length 77903
so that they just fit into the opening on the TI @ *@@ =
controller cerd so you won't have to worry about ﬁ CO-WAY ;] O &) opmx
them sliding sideways. This can also be done ' - Osjp PNV 1
a - @ Aen sdary @ O POWGE ¥
with the 44 way if necessary. s T X
- —T—— = 0 ] A
The 3-WAY CONNECTOR BOARD v & 7 S %
This beard designated Mini PEB/2 is =made Y"';g ; o R P e ¢ “ gdmc -
with very fine spacing between conductors and o 'g’ A = —- ! * i |
. v ’ O s & v i AL MB2 O AL X %
zbout 130 thru-links that have to be soldered GHola & || T o o oW ! = O = {3
g MR R I S ¢ T | ' bytienal) X
close to each other. As we don't have e o e o e , 9
facilities for plated-thru holes this is a very s |l m R > Appran. G0 Hemae links I O @
jl difficult board to assemble, so I prefer to do a1 e e ama, g :Egt““hﬂ
di these myself and supply them complete and tested @ 1 g o ' ® ¢
21 for $16, which includes all parts except the #&4 z o - sorees . o ® O
j| way connector which must be supplied by you, F g T T T =T plai
unless you want the cut-to-size type connector ll] |- -~]
i| for $3. The parts for the Load-Interrupt switch
il are also included on this, but for easy postage 40 1Ay CagpmcTRa,
] I'11 let you solder in the P.B. switch,
GERERAL CONSIDERATIONS By Peter Schubert
This constructional series of articles is
intended for those with some experience in FOOTNOTE: A late message comes to hand

| Electronic construction therefore I have omitted
some of the bssic details which apply to such or 3 disk controller cards and will send them to
projects, To include all the details would most we so if you need one give me a call.

likely fill this whole magazine, and that is not ®
the purpose of the TND. If you do not have the
experience then perhaps ' another member can
asgist you in their spare time, otherwise do not
attempt this project. Also as this is 240V c ]
Mains powered, relevent safety codes must be APPGINTME NTS
followed such as a suitable 240V cord, plug,
anchoring of cord, ON/OFF switch and Terminal
Block with Earth connection, and most important
cf all the FUSE, This fuse is all the
protection your disk controller card has so it
is an iaportant part.

The -16 wvolt supply will only deliver
about 100mA and is intended for the RS232 card.
If only disk cont, card is to be used the
capacitors and diodes can be omitted. Note that
the 4K7 resistor on the 416V output is necessary
to protect the card from residual charge when it
is plugged in, This was not provided for on the

%g.so sust be added by soldering across the luF He says hes shvar hat vacancy in Tomsbosnos

from Bernie Elsner in WA who says he still has 2
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| I'VE MADE THIS LAYOUT, USING BOTH SAM'S PHOTO-FACTS, AND THE SCHEMATICS THAT T BOUGHT FROM T.I.. THIS IS BY ALL
MEANS NOT THE ENTIRE PICTURE OF THE 99/4A, BUT IF YOU HAVE A SLIGHT FAMILIARITY WITH ELECTRONICS, AND SOME EQUIPTMENT, AS WELL
AS ACCESS TO SOME OF THE CHIPS OR OTHER COMPONENTS, YOU JUST MIGHT BE ABLE TO TRACK DOWN A PROBLEM WITH YOUR CONSOLE, AND SAVE
YOURSELF NEARLY 340.. 1 HAVE FIXED 8 CONSOLES IN THE LAST 5 MONTHS, AND JUST AS A POSSIBLE AID, I'LL GIVE YOU THE COMPLAINT,
AND THE FIX. NO VIDEQ, OR A LOT OF SNOW WITH WEAK SIGNAL = DEFECTIVE RF MODULATOR (OR BROKEN WIRES ). BLACZ SCREEN WITH LOUD
NOISE = ANY OF THE GROMS PARTICULIARLY GROM 1, OR A DEFECTIVE CARTRIDGE. TITLE SCREEN BROKEN OR PROGRAM OPERATES STRANGELY =

NEARLY ALL OF THE ABOVE CONDITIONS CAN BE CAUSED BY A DEFECTIVE VDP CHIP OR THE 8 RAM CHIPS. T'VE ALSQO HAD THE CONSOLE WORK
- FINE, BUT WHEN HOOKED UP TO A PEB, PROBLEMS WITH SYSTEM HANGING OCCURRED BECAUSE OF A DEFECTIVE 1/0 PORT TRANSCEIVER CHIP.
YES THERE IS A LOT TO TROUBLESHOOTING A CONSOLE, AND THIS IS MADE MORE DIFFICULT BY THE FACT THAT T DID NOT SOCKET ALL OF THE

MAJOR CHIPS. IF IT IS NOT THE VDP, THE 3 GROM CHIPS, THE SOUND CHIP, AND SOM]

- SOCKETED CHIPS, YOU MAY WISH TO HAVE AN EXPERT FIX YOUR MACHINE.

GOOD TLUCK!

ETIMES THE CLOCK CHIP, WHICH ARE THE MOST COMMONLY

JOHN F. WILLFORTH

| Ib commecTor |

=L B
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22K Memory..c.a...0.c0nt. from page 2 ALPHA LOCK FIX
I+ vou are successful to this point Are »ou tired ot switching over to
then »ou are reaily flxing. Thase the jarstickzs oply to find that »ou
chips glive off almast no hezxt? At cannot o mouve gpwards. o My
this point, »ou could usze some times have »ou "died" at the =start
double =i1ded tape and put 1t under of 3 game  beczuze  oOf po1 The
the memory unit or w#ou can think up problem 1= of course that the fAlpha
»our own method of attachment. Lock button iz depressed, Voar myy st
gither releass 1§ ar +Follow the
Fihally, re-assemblie the conscle. csteps outlined below and neer De
bothersd by thig again,

PARkTSs LIST:

Cescriptian: Fadio Shack # This ft% reguires the addi ticn ot A
i G—poas DIFP swm toh 27213045 iM4143 diode to the computers malh
I 3 Fest 25 ribbon cabile 2VE-7FZ2 F& moard so =211 oF the =tanidard
I Conpector & pin male 27 =224 precautions applyv. It reqQuElres
1 Connectar 4 pin female Z73-2324 that »ou break the ftrace the forl
i Dual component perthoard 274-145 iine through which current  F1 cusd
1 1L socKet (&8 ping PR E~1FPT o the board and insert the diode
4 S2&44LP-15 (5K Statioc R ——————— arross the breal, 1+ vy have
Electrical tape,  =z=older resin never  worked with a2 diode before,
cored, and tools, let me warn »ou that »ou must  take
particular potice to the palartt
af the dewvice, & dinds iz designed
£ [ A%S current IR In one
— , direction, This is towards  the
T ﬁgf:,“ 4705 f::‘;ﬂx ncint o F the triangle in the
7 cirogit schematic {cal jed the
TMS J} anodeB,% The Tine o cathode
9901 Alpha rCorrespdpd tco the line QF the |
Lock deufce iBself zo this should not be.
Cin Y700 | a2 prgblem, for you. Simply insert
3"9""\/\/\/* 61 H a B i the circur t and wiowur
L INYIY8 be solued.
T S
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MSP 99 Users Group
PO.Box 12351 o
St. Paul, MN 355112
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