PACKAGE 2
LOW/HICﬁ\{ RESOLUTION MODIFICATION PROCE DURE

CONTENTS

NINETEEN PAGES DESCRIBING WHAT AND How To MopiFY ASTRoCADE
MOTHER BoARD PLUS WIRE RPAM BoARD ,WHICH ConTAINS VIDEO AND
USER RAM. ,

COMMENTS

IT IS ASSUMED THE USER oOF THIS PRoCEPURE HAS A (oPY OF
THE BALLY SERvICE MANVAL PA-1 . BEGINNING EXPERIMENTERS
N DIGITAL ELECTRONICS SHoULD NoT ATTEMPT TS UPGRADE .
SEVERAL UNUSEDD GATE INFPUTS ARE SHOWN WIRED To +5V VIA A bk
CURRENT LIMITING ResiSToR ALLowiNG TTL CHIFS To BE 0CCASIoNALLY SuBSTITUTED
IV LIEU OF LSTTL CHIPS . IF oNLY LSTTL CHIPS WiLL BE UTILIZED,
THEN WIRE THE yNUSED WPvTS DIRECTLY 76 +5V (Mo RESISTOR
NUMBERS FoLLOWING PRoCEDURE STATEMENT S INDICATE A REFEK‘ENCE
sHovlD BE MAPE To THE NoTE NUMEEKS WHICH ARE LISTEL FollowiNG
THE PRoCEDURE .

WO LoW KESoLuTioN DEMOS AND A HIGH RESOLVTION DEMO, FoR
TESTING PURPOSE'S, ARE AVAILABLE 6N (ASSETTE TAPE . /VIA/L THE
REQUEST FoR THE pEMoS ALoNG wiTH %7, 00 , To CovER THE coST
oF THE TAPE | PoSTAGE AND PACKAGING | T0:

MicHAEL. C. MA TTE

F6o5 W. DoveLAs AVE.

MLWAVKEE , Wx. 53225
REASONABLE QUESTION S CONCEIQ NING THE UPGRADE MAY ALso BE
MAILED Td THE ABovE ACDRESS. A SELF - ADCRESSED STAMPELD
ENVELOPE Wit PRoDUCE A RePLY 1o AvY qquST/oA/(;'),




LOW/HIGH RESOLUTION MoPIELCATIoN
FPRo(CEDURE

, . L 19
(D DiSASSEMBLE MoTieR BorRD FRom BALLY ARCADE.
@ DISCONNECT PINS |l AND 12 oF CusTom DATA CHIP UIS From

EACH 0THER. CoNBiRM Dis CoNNECTION WITH OHM-METER .
1 12

@] @ USE SHARP KNIFE TO BREAK
CONDUCTOR PATH ,ON UNDERSIDE
_ OF MoTHER BoRRD ° BETWEEN PINS

11 AND 12 oF UIg SoCKET.
@ DISCONNECT PN || OF CusTom PDatA CHIP Ul FRoM GRoUND .

ToP VIEW OF UIS
D IN UIB SoCcKET
10 41 12
e o — HEAT SoLDER AND RUN WIRE
MoTHER BoaRD e TURoUGH HOLE To REMoVE SOoLDER.

USE SHARP PolTED KNIFE To
DISCONNECT CoNDUCTOR. PATH
FRoM GRounD.

CoNFIRM DisCoNNECTIoN WITH OHM-METER . USE OHM-METER To CoNFIRM\
PIN L oF UIB IS NOT DISCONNECTED FRoM GRoUND.

@ THE MoTHER BoARD SHoulD STiLL OPERATE AT Twis PoinT. SEE
NoTES 1-35.

® Remove SIX [k puLL- UP RESISToRS , vsED FoR VIPEC RAM
APDRESS LINES A0-AS) Frem MoTHER BoARD, FIVE OF THE
RESIsTORS ARE NEAR gesisToR RL . THE 5/XTH RESISTOR IS
BETWEEN (CAPACITORS (78 Aanp (79.

@ REPLACE ResisToR RI4 oN MoTHER BoARD WITH A JUMPER WIRE.

CoNFIRM WITH OHM-METER THE FoLLOWING CoNNECTION:

5 7M CeNTACT 5 OF
50 conTACT
v[7) N EXPAND

BuS

REMOVE CAPACIToR CIB. FRom MOTHER BOARD.
@ 7ue MoTHER BoARD SHouLD SnLlL. OPERATE AT THIS PoINT. SEE NoTES 1-2



LoW [1116H RES
Mooﬁ-t/m-no/v ®

® MovE RESISTOR RL oN MorueER BoARD To ALLow RooM FoR
MoUNTING OF A 24 PIN WIRE WRAP SockET.

/qﬂ[% N

EPGE OF
MOTHER BoARD

SCRAPE AWAY
ConOuCToR PATH

AN
/‘\

\
So-
N\ —— -

DRIt SMALL HoLE . TWIST Two PIECES OF % 30 wRaP-
PNG WIRE ToGETHER . ON BoTToM SIDE OF MOTHER BOARD,

SOLDER ONE END OF-WIRE To R4 AnND THE OTHER END
OF WIRE SoLDER TO VOLTAGE REGULATOR VRTZ NPUT
“TERMINAL . ’ T o

BEFORE . . AFTER.

@ MounT 24 PN WIRE WRB.F{;SQCKET_,DIJ,.MOTHER VBoBRD.
. PRiLL.
E ZHoLES

®

o0

2" LoN® ScREW
/2__
104 £

NON METALLIC
LD, FLAT WASHERS

: HEX g g“——‘ Vi spaceR
MOTHRER BoARD NUT

RADIO SHACK CAT.# &Y- 3024
nn

ﬂ] <— ZH PIN WIRE WRAP SoCKET
(PosTS CuT To ABoUT 4" LENGTH
——— NEX nUT

[
] ]
T
CUT OUT RECTANGULAR HoLE IN BoTTom Pasnc CABINET,
METAL. AND PAPER SHIELDING So MoTHER Bopre (AN BE
PLACED |N ITS NoRMAL PosimioN oN CABINET BoTToM.
THE MoTHER BoARD SHoulD STiLL OPERATE AT THIS PoINT. SEE
NoTES 1-35. (
ReMoVE THE 24PN WiReE WRAP SockeT FrRoM MOTHER BoARp.
REMoVE CHIP UZ3 (DM81L395>AND EIGHT VIDEO RAM CHIPS
U224 - UBL FRoM MoTHER BoARD. CLEAN UPP AREAS oN



LOoW/HIGH RES 3
MODI/F'ICATION O

MOTHER BoARD ToUCHED BY SoLDERING IRON AND CHECH FoR

SHORTS. S o . .
@ WIRE FrRoM BoTToM OF MoTHER BoARD To 24 PIN WIRE WRAP SockET THE

PATA LINES MDO-MD7 AND LINES KASO-FAS 3.

AN
EDGE oF
MOTHER BoARD
Fe---4
— uze : o
=R USE#3
rt----19 WRAPPING WIRE .
| : © SeLDER AT MOTHER BoARD,
1ooun g WRAP AT 24 PIN Socke"
I |

- . o
2
% u30 , e
b————- 4 HEAT SotpER .
INSERT WIRE —
r+r=——--7 IN HOLE BE-‘FoREI.-' AFTER.

BEAD UP SoLDER. -(/

PLACE WIREON  _&y P
SOLDER. BEFORE  AFTER

USE OHM-METER To CoNFIRM CoNNECTIONS.

2% MO 1
30 MD | 2.
CusSTom | 32 MDZ 4
patA {34 mp3 W\
u1g [32Z MmpY 24 Pid
9 MmDS 7 WwW
2 MDo @]
3 MD7 5] SockeT
9 RAS O q
CuSTOM | |10 RAS | 10
ADDPRESSI T RAS 2, 1)
Ui7 A RAS 2 12




Low/tieH Res (@
MoDIFICATION

@ WIRE Firom BoTToM OF MoTHER BosRD To 24PN WIRE WRAP SockeT THE
LINES DATEN, SERIAL 1 | SERIAL 0, & AND M .

o =+M
Y gl
'

A\
2 T TN —

NNy
\\\- 23

. WW SockEeT 2\~\
}
(4]
J)
a
4 § 1
“““ 3
Uz3 .
o_ _ | -
G[J {
------------ UG !
nie : I :
1 CustoM DATR UiS " L'_"
A 2
mT— ="
bz U1 |
Ri8 /)
1Sox ¢/

USE OHM-METER To CoNFIRM CoNNECTIONS .

1 SERIAL O 24
bare uIg[1Z__SERML 1 73]
Ul 4 DATEN 22 2!.‘ PIN
ww
SoCkET
Vibd & TR Y
K]
R

Juis ot 2
[ ‘8

j5on.



Low/[HIGH
Mo D/ F/(GA TIROENS @

@ WIRE. FRoM ToP of MoTHER BoARD> To 24 PIN WIRE WRAP SoCKET THE

ADPRESS LINES MAo—-MAS.

T n- 57
I uzy '
o _ -
R
P EDGE oF
24 PN “‘d of -0 MoTHER BoARD
. Mol - .
Wi SeckET ~ TEEETES

USE OHM-METER To CoNFIRM. CoNNEeCTIONS.,

A 15 mao
om—1.1 2

veo 2 =
o MAS

DECIDE. HoWw RAM, BoRRD WILL. BE MOUNTED..'S_,

BaLL
ARc:LE__E?W oo X
YA
SHEET METAL —pt T =5 BaLY
RAM Boagp —* CABINET
BoTToM

MOUNT ARCADE
ON SHEET METAL.
MoUNT RAM BeARD-
ON SHEET METAL .

X 24 PIN WW SeckeT.. 24PiN DLP JuMpPER
CONNECTS RAM BoARD To BALLY MOTHER

BoaRD. .
[T—_?____F 2"P1N DIPJUMPER)‘
ASSEMBLY STYLE
AS SHowN.

MoUNTING
HARDWARE
1 %" screws,
SPACERS, NuTS,
EK’ BaLLY
o CABINET BoTToM

\ /
: Y I 5o CoNTACT I I—_ﬂ ] 50 CoNTACT
N _RIBBON

%% Two wWw HEADERS (oNE Fok FUTURE EXPAND)
CONNECTOR, SHOWN [2ELOW CoNNECTS RAM

BoARD To BAWLY MoTHER BoARD.

Ram BeaRD. \
ASSEMBLY — [T T, RIBBO
SHEETMERL) | ingeD—» EDGE CARD HERDER SouKET
: SIDE FRONT CoNNECTOR 0. )" SPRUING
RAM BoaRD __, ViEW 0. 1"SPRUNG

CABINET



Low/HIGH RES (@
MoD! FICATION O

- (@ DECIDE How POWER SUPPLY WILL BE MoUNTED.
A
&
RGN~ -
o , BaLLY
N XFmR ‘
HmGE . PR o \‘\/
Y 0 pc LG "
3Q ¢ LIGHT [
20 ESISTOR\ &) NTER ‘
ot % 12 INTERIOR BALLY
RECRPTACLE . BALLY
POWER TRANSFORMER
'S REMOVED FRom
> 'f : ITS PLASTIC Hous NG .
A N RECEPTACLE 1S
SRY MoUNTED INSIDE
S PLASTIC HoUs|NG.

4 POWEE.CoRDl CUTouT
2 FaN SwiTCH
2 RECEPTACLE

“i AC FuSE
5 on/oFF sw

COMPONENTS MOUNTED
QN REGULATOR BoARD

ARE SHowN oN poW
SVPPLY ng”\anch v

+5\6+lé\/
REGUW.ATORS
MoOUNTED oN

SHEET METAL ' e
PIRECTLY ABOVE e

FAN. : I

MoUNT PowER SUFPLY C(oMPoNENTS ON RAM BeARD
CABINET. AND SHEET METAL. CUT RAM BoARD (VECToRBoRD
169PBYWE ) To SIZE . MoUNT RAM BoARD AND BALLY
CABINET _Jo SHEET METAL. . MouNT THAT ASSEMBLY
To RAM BaARD (ABINET CHECKING FoR (LEARANCES.
CHECK CLEARANCES wiTH RIBBON (oNNECTORS DESCRIBED IN
CONNECTED FRoM MoTHER BoARD To KAM BoARD.



Low/Hi6f RES
MoDIF{CATION

'@ WIR'E .THE; PoWER V-Sr\h)PPL‘/ﬁ.” TEST THE +5V AND +12V DC

SUPPLIES USING A DC VoLTMETER. AND /2 AMP LoAD.

+iey ' ' DESIGNER'S VOLTMETER READ 4.5vDC
+SY 25 AcRosS [0t RESISTUR AND 10.5VDC
| ; ow ACROSS 255 RESISTOR AFTER 30
- ,g’# MINUTES OF OPERATION .
GHD

TEST THE Two |26VAC RECEPTACLES USING A 126VAC PoRTREBLE
Raplo. “7
@ MounT THE_FIRST BANK OF VIDEO RAM ( SeckeTS IC ‘/5—1652> /
WIRE LINES VWE wms ASO )MAo-MAS, A, ~5v,+/2V, +5V AND GND OF FigsT
BANK - MouNT So(.kETS IC36— IC‘{‘/ Ic3/ AND 24 P RIBBoN
SockeT. 27 WIRE THE +5V PosTS. ToGETHER AND THE GND PoSTS
T GETHER FR SeckeTS 136-ICH anp IC 3. WIRE LINES
“MDO —MD7 FRoM 24 PIN RIBBON SockeT To Secker IC EGI;MOUNT/NG
THE E16HT 00 s RESISTERS AS SHoWN BELOW.

USE RESISToR

WRA PPING POSTS, r_ RAM BoARD.

“«___F

WIRE uéwzs MpDo=MD7 FRoM SoaCkeT LC30 B Ss<kETS ICE7-
TICY0.° WIRE LINES DIO-DI7 FRoM SockeT LC 30 To RESPECTIVE
SoCkeETS ICY5- ICEZ, g ékova PoSTS 1 anp |9 OF SockeT I¢30
(WIRE To PosT 7 oF Socker L3IV WIRE Tve ElonT LINES DIo-DI7
FRoM SOCKETS I<37 ICY0 7o THE RESPECTIVE SOCKETS
TCY5— TC52.% WIRE PosTS Y ToGETHER , Pos7S 2 Toesrﬂz:fz AND
pPosTS / 15 ToGEER FoR SoCKETS IC37 — .IC‘/O WIRE PoST 22
OF 24PIN RiBEoN SockeT To PosT 1 oF SeckeT I<37. 8 femperir) LY
GROUND PoSTS P anp i¥ oF SscreTs IC37- 10 BY WIRING PosT
2 IF SockET ICYO To PosT 8 oF SockeT ICYY anp BY wikiNG
PosTS CanplH 0F sockeT TCHO 706eTHER. © WIRE THE +51/ PosT
/6 of SockeT I 37 To THE + 5V PosT 9 oF SockeT ICYS. T wire
THE GND POST 3 oF SockeT I¢37 To THE GND PoST [0 oF Soik ET
ICqH5. MoUNT JUMPERS SoCKET AND SoCKET.S I( 30 anp IC2I,
MoUNT THE SIX 330 RESISToRS NEXT To SoCKET IC21.
WIRE THE +5V, +/2v)—5v AND GND WIRES AS SHoWN EELOW.



+5Y GND iV

Low/Hi6H RES

T

._.)p—‘l SEE RAM BoARD

BoARD D 70
/CouNEcToR PC BoARD % USE #24 Bus WIRE, MoDIFICATION
CoMNECTOR, RADIS SHACK 278-134I,
AT PowgR ENTRY PoINTS

1€ I *‘,;‘“;ZL ’?RRMNG AS PESIRED -
Q) AL TolRk
PC BoARD Tie To RAM
VALVES. ~ conmecToR BoARD USING [~ ] gy
: T T 30 WRAPANG I€ 10 ICT
:JUM?ERS: WIRE.L ' ‘H ) l 37: } € *30
[ T S L__._: 'L_... [~ Sufindiaiind / "6
WIRE
]l'"“l
i¢ i T —. I B S o—— -
* e dx T oypn | 15 | 1 pc
AIF T e {20 .
NN L . [
ONNEC
j BoTToM VIEW OF RAM.BCARD .
Ram _, _E__H_
BoARD  goT T

GRouND LINE Al of THE FRST Bmw; BY WIRING Z'QGETHER PosTS |2
AND /b oF SockeT _ICY5.% WIRE. THE +5V AND GNP PoSTS OF
SockerS IC30 ANp IC2] To THE RESPECTIVE +5V AND GND PosSTS
OF SackET TC 3. aékcwpﬂsr;.l anp 19 of SockeT IC2/ BY

: @
LINES MAO-MAS ERoM 2.‘{1?11\(&8&»/ SockeT To 5,6ckE7' Ic2l.
WIRE ToGETHER. PoSTS ¥ anp Il oF Secker IC21. Sotpep.

FouR RESISTORS 70 THE BoTToM OF THE Sockel PosSTS

5/—/0WN BELOW. . . . 2K . Benp RESISTOR
J-m:) m ' LEAD AROUND SICKET
- ol S N €T, SoLpER N

7 ZK 8] o] - ¢

: %}fﬂ A R A P

‘ ! | | ' ! , g /’
'l....l :.-_J L. Lo . .(/,

1c2i Ic38 I Icdo L.a-

SoLDER , FRoM THE +5V PoST To THE GND PosT  O.luf IZV pisc (APAUTERS
ON THE BoTToM OF SoCkETS IC36-ICY0 ano ICZI.

cee YT umfizy
P S ' | o CAPACITOR
LT A i () 17 Soloerep

BoTToM
VIGW

WRAP A 4" LENGTH # 30 WIRE To +2V posT 8 0F ICY5 LEAUNG

IICWSI

THE UNCONNECTED END UNSTRIPPEL ByT NoT LRYING [o0SE .
TS WIRE Witk EVENTINLLY BE CONNECTED To +12V PoST B oF
IC53Z. 50tDER O./uf pisc CAPACITRS oN THE BoTToM oF
SoCkeTS IcY5 - T¢52 AS SHowN BELew.

- 1], +H2v oo cAP's RATED > 26V
uq_ o1l +5v 1 212V

et &R i
N i ' [ ] 1 | - £
T Te ! BT BTy ! T v e

' 1 £l nq '
I305  TcHe ICH7 I9® Idd  1¢S

I
1
!
i ou=
o ICS) ICSE



cow/mion ReS D
MODIFICA TION

Sol DER /ZoOn. Reszsva AS Sf/owzd IN POWER SUPPL‘/ Scmsmnrrc
N, V28 Kam PATTERN. T 3 PIECES oF # 30 WRAPPING WIRE
LON G EnOoUGH To MBKE THE ConNECTioN SHoWN BELOW.

5 Ewe B D S
TIeys|4 T PRYRAS 4
. ' L g e et .ON
15 PINIG CRS 15 BaLY
- ¥~ MOTHER BoARD: - -

E?W%E’EQDSHONNL T

CoNNEST ONE END OF EACH OF THE 3 WIRES To. Sockel _ICY5 AS SHowN.
TAG THE UNONNECTE[2 END 0F EACH oF THE 2 WIRES . INSERT
Tc2/ IN.ITS APPROPRIATE SoCKET. INSERT -I¢.36— I¢ YO AnND
ICHE - Tc52 IN THEIR AFPRORRIATE SoCkeTs, T mount THE
RamM BoARD AND BALLY MoTHER. BoARD IN THEIR MoRMAL. .
PoSITIONS ( SEE PRocEDURE STERS (O anp @) SoLDER THE 3 UA/-
CoNNETED WIRES To RAN PATTERN U2Y. SEE MoTE. 9. ScE NeTE |O.
WHEN SYSTEM /S _TURNEL oN , THE ME N SHouLD BE ABLE.

70 BE DISPLATELD AFIER PRESSING TWE RESET BUTToN.©

THE oN-BoARD GAMES wirl noT FUNCTION AND WiLL "cRasH .
@ ReMove Cuip U22.( THS 74 ) AND ReSISToR R38 FRoM MoTHER BoARD.
CLEAN UP AREAS ON MoTHER BoARD 7auci DBYJQLDEKWG /R
AND CHECK FoR SHORTS . PIScoMVEC T %/r CoNRYSTOR PATH
LINE RAS O FRoM PIN /2. oF CHIR U2/ 7¢L5 ON_.MOTHER BoARD.
DISCONNECT LINES VIDoUT (PIN 2) AND VIDIN (PIN 5) FRom 50 PIN.
EXPAND BUS 0N MoTHER BoARD . REMoVE THE 5 TAGGED WIRES,
SHoWN ABOVE ,FRoM RAM BoRRD. MouNT SoCckETS < 23, 1c _?
I¢28, 129, Icq I¢35, 1C5. 1(3% Ic257IC32, 133 w2779
MoUNT mE Two EOPm/ HEADERS. WIRE THE +5VP0575 ToGETHER
AND THE GND PoSTS JoGETHER FoR THE |2 SoCKETS JVUST MoyNT-
ED.BWIRE THE +5V posT 1Y oF SockeT LC23 7o THE +5v PC
CONNECTOR. NEXT To THE SockET LC2Z.% yiRE THE GND PoST 7
OF SockET IC23 o JHE.GND PC CoNNECToR NEAR HE, 24 PN
RIBBON SocCkET. E WIRE THE CIRCUIT SHOWN BELOW.



= 5.0k 2.7K
8pf R ok
e
RS 2 97 3 gCE ReCe Cr 19
PINIS I?c 1 Tc28 gptI 9
RS= Z*HNN Se 12 9
RiBBo CKET , -

JumP

oW /116K Res@)
MODIFICA 77(51

RS RASO lo <12
PINS b ]
l I Tc30,
& %1

q

U7/

B 4o AR IR .

. Zi Te
1
>
IcC ICSZ
MW— PN 3 OF
- ICSZ.

313
Py,
r——‘>CLR .727°P‘P
RS paTed f in
mz&_o EN
/
) /4]
+5V
. Velal N
00z —1p R WRe
X PIN7 —-——'W\,]px © Ny, N 5
ZZopf»rl—_g@c g L 7]
. oL LT .

*PiN -2

X VIR So CoNTACT
HEADER,

NoTE ¢ ok TRIMMER MvST
BE PosITISNED AS
‘SHOWN_o¢N RAM
BoARD LAYouUT.

SoLDER ,FoM THE +5Y PosT To . THE GuD PosT, O./muf I2Y Dis<
CRAPACITORS ON THE BoTToM oF SockeTS I¢23 IC25 anp I<c28-
IC35. INSERT 1< 23, 1¢25 anp T2~ T35 i THEIR APPROPRIATE
SoCKETS . SEE NoTE 9. SEE NeTE (O AND ADWUST (0K TRIMMER

To GET THE CoMPUTER 7o RuN PROPERLY.

@ MouN T THE SEcenD BANK OF VIDEO RAM (‘sockers Ic53-Icbo), %7
WIRE LINE'S VWE, IRAS, (RS L, MAo~MAS, AG,~5V, +/2V, +5V AND GND OF
SE toND é?HN'K. WIRE LINES DIO-DI7 FRoM FIRST BaNk To JECoND

BANK . © WIRE THE E1GHT UNES DP20-D27 FlreM SotkETS 127~
Ic40 To THE RESPECTIVE SockeTS J¢53—1¢60. ° WIRE THE
=5V, YWE , VRAS , Mio- A5 +I2V, +5V AnD GNP PosTS,OF SoCkET
ICHS To THE RESPECTIVE PosTS OF So(kET [¢E53. eékoUND



Low/HIGH RES
MoDIFICATION

LINE A(o of THE SEconD BANK BT WIRING 7o @e THER PosTS |Z
AND 16 oF SockeT IC53. ¥ wRaP THREE Y "LENGTH #30 miges.
o TE ~5V PsT 1, +5Y posT T AND _GND PosT | @ 0F sockeT. 153
LEAVING THE . UA/CM/A/EC TED ENDS UNSTRIPPED BVT NoT LAYING
LOOSE . THESE WIRES WILL EVENTVAWLY BE CoNNECTED o THE
RESPECTIVE PoSTS oF SocKET I<CG]. SolpeR O/ f pisc capaci-
RS ON THE BoTToM of SockETS T¢53— IC éo AS SHowN
BELoW.

+12V To GND CﬂPS RATEDZ 25V

{ it ol :"i"fme T
t— "i_i L T-ei__i T—_l o

IC53 J:c54 Ic55 ::c.% Ic57 ICSS ;rcsq

REMOVE THE Jv, /%PER FRoM THE JUMPERS SOCKET MHKE 7/7E (oNNECfoNS
SHoWN BELoW.

Jump

..
——.—

~II7J" casl To

el s - - o ,3@;1 13 o
_[_E A < __/ @ O?Ié.séo

]

2
0}
)

@
o <l o

NSER‘?Z L
JUMPERS \JP:tCN.BQOOF

. DISCONNECT THE . TEMPoRARY G@ouND ' fram PoST 4 To PosT 2 oN
© SockET ICYO. InsSERT IC 53— 1C6O IN THE SECoND BANK OF

SockeTs . SEE NoTE 9. SEE NoTE /O ANp READIVST. [OK TRIMMER,
IFREQD, T0.GET THE ComPUTER S RUN FRoPERLY ( BANK 2 1s

- OPERATING , BANK L IS INASTIVE

@ MounT THE. THIRD Bank. OF VIDEO PAM (50(/%‘7‘5 Ice/«Icés) W/RE
LINES VWE ,VRRS, (A5 2., MA0-MA5, A~ 5V, +IZV,+5V ANp GND oF
T/MDBA/V/{ WIRE L/NE‘S DIo- 917 Feom THE SEcoND Pank To THE
TURD BANK. B WIRE THE EIGHT LINES PZo-P37 ik gm SoCKETS I<37— |
IcHO To ﬁ/E RESPECTIVE SockETS ICG/— 168, WIRE THE -5V, VWE,
VRAS, MAO-MA5+[ZV ,+ 5V AND GNP PaST-S OF SoCKET LC53 7o THE
RESPECTIVE PosTS OF SoCkET ICbl. % cRonnD Lvg Al oF THE |
THIR D 3n~/< BY mmu@ ToGETHER PosTS | B anND [@ oF SoCkET ‘
Tcol. YWRAP TWo 4" LENGTH # 30 WIRES 7o THE +I2V PoST 8
AND GND PosT [lo 0F SockET LGl LEAVING THE UNCONNESTED
ENDS YNSTRIPPED BuT NOT LAYING LOOSE . THESE WIRES WiLL




Low/weH res @
MoDIF1cATION

EVENTUALLY BE GNNECTED To THE RESPECTIVE PoSTS OF
SockET L(69. 5etPER O./uf pisc (APACITORS on THE
BoTToM OF SockETS IcGI-ICGE AS SyswN BELOW.

-.q_ (_11 l: m ue ! | 16]: +12v To GND CAP'S RATED > 25V

l |
T_JLU T L,_: TiTie | | T_L., D
Ic

Icei, ILG2 Icou chs :zca,ro ICe7 .Icee

..-_I

MAKE THE CoAM/E(??o,VS SHown BE/.oW

JUMP

o P . B
l:?. 7 §7n
Hefp [t th sl o,
.é.gp—f»:vo@o-, e | oem|
7 1020 - ‘ 31
3 JUMPERS
AS SHOWN

DISCONNECT JHE TEMPoRﬁRY GROVND ”FKOM PoST L ON SockeT
IO, HEN GRouND PoST [ OF THE SAME SockET. INSERT
TCOoI-I(GE N THE THIRD BANK OF SockeTs. I see gore 9.
SEE NOTE /O AND READVUST [oK TRIMMER IF REGQ'D, o GET
THE oMPUTER To RUN PROFERLY ( Bank 3/5 OPERATING,
Banks 4 anp 2 ARE INACTIVE ). : 67
@ MounT THE FouRTH BaNfs OF YIPES RAM GockeTS 69— I(7(p>
WIRE LINES YWE, VRAS, (A53 | MAo- MAS, AG, -5V, +/2v, +5V AND GND
- OF FoUuRTH BAaNK. MRE LINES DTo —D.I? FROM THE THIKD BANKK 7o
THE FouRTH BANK. 9W/RE THE EIGHT LINES DYO -DY7 FRoM SoCKETS
IC37-1CY0 7o ThE RESPECTIVE SeckETS IC6T -I<76. 8W/,€£ THE
—5V VWE vkﬂs MAO-MAS, +I2V,+5V AND GND POSTS OF SockeT I1CG!
7o ﬁ/E RE.>PEcr/VE //asfS OF‘ SockeT I¢6Y. geewyp LiNE AG
OF THE FouRTH Bmvk BY WIRING To@ETHER PosTS |3 anp 10
OF 5o<kET LC69.% SotbER 0./ wf DISC CAPACITORS onf THE
BoTToM OF SoCkeETS Icb9 - lcf@ A4S SHowN BELow.
el | +12V To GND CAP’S RATED = 25V

| © 1 jie] 1[1er fie] ,.:?’ ] 1 J(_l‘,
Em —”r 'tT{i} I—ftﬂfi R A R

ICA ICTe < IC72 XC7? 178 Ie7Ce

MAKE THE GNNECTIONS SHowWN BELoW. ©



cow/wicH res (@

MoD/FicAnoN
JuMP.
i ~
. E; R ‘o, kq __‘_r;g.,. e e oo Lcz2p % ‘2 —1P. a%— OFIC70 .
© alu 5
L1z 2o §f W._?-F‘?'P @ B 3y

YuumPeRS
AS SHOWN

D/S(oNNECT ﬁfE TEMPABHRY GRoUND FKQM PosT [.0N SockeT IcH.
INSERT TC 69— IC 76 N THE FouRTH BANK OF S0CKETS.. ¥ see noTE 9.
SEE NoTE /O.AND. READJUST 10K TRIMMER | IF RE QP To GET THE
(ompuTER To RUN PROPERLY ( Bank H 15 opeRaTING, BankS 1,2
AND B ARE INASTIVE). .
® MooNT sockeTS I¢Y,Tc7 Ictd, ICS’ 16, 126, T<27, TC18,1c2,
IC/7 Icl-IC3 AanD 1(/0 Ic17 W/RE L/NES WE. RAS CRS)AD A7,
, ,+51/A~D GuL _FoR Sockers Tclo=L<(7 cowmkuﬁ E&LWES
FRoM SockE€T I CIY 1o SockeT LIS ( WIRE Il 70 <3, I3 10 I5/0,
Tcloo TCH, I B ICI5, TciS 10 2617, T0/7 70 I/, TCi2. 7o TCI0).
WIRE THE +5y Pasy;sj,ﬁp THE GND PoSTS OF SoCKETS IC‘/ Ic7,
Ic2Y, 18, ICC, I 26, K7, I8, Ic20, Ic/9 ANR. IQ/*,ICS TO
WE EESPECHVE +51/Am> GNDPO.S?.'_S oF secke] . LCY. s‘REAr‘lovE
TEMPeRARILY. THE THREE 0. /,wF DISC CAPACITORS FEOM THE BOTTomM OF
SockETS T<58 Anp IC60. % WIRE +5/ AND GND PoSTS oF .5ockET
IC52 1o THE RESPESTILE +5V ANP GND PosTS OF SoCKET ZC//. % iRE
+5y AND.GND PoSTS of .SockET TCGO 10 RESPECTIVE +5V ANL GND
PoSTS oF SeckeT L<io.. % SolDER Bhck THE THREE (APACITORS
JUST REMOVED FRoM SockETS _IC5P AnD ICQO. WIRE ALl oF THE
"GRCuITRY SHOWN ON THE 50.PIN EXPAND INTERFACE SCHEMATIC,
USER RAM DECoDERSSKCHEMATIC AND USER RAM SCHEMATIC
WITH THE EXCEPTION THAT PIN 1 oF IC2Y SHout> BE GRovNLED
(remPokariLY.).  sopeR 0. uf DiS< APASITORS To THE BoTToM
oF SockETS LC|—_IC20 AND Ic2Y "userT IC[1-2¢9, 1CIF-
Iczo, I<2Y anpo IC77 N THEIR RESPETIVE SocKETS . ITNSERT ICIO -
I</7’ IN THEIR SoCKETS . 4MA/<E SURE THE 50 a:wmg‘fs OF THE
50 coNTALT EXPAND BUS ON MoT LEQN . SEE NoTE 9.
SEE NoTE /O, SEE. NOTE /Z ADIUST CAS DELAY IF REQD So
DEMO. RUNS-PROFER ey /3
@ ReMoVE "TEMPORARY GRsuND. RO PN 1 OF IC 2Y. WIRE THE




LowW/HicH RES
MopIEiCATION @

CIR cuiT SHOWN BELOW. BuF A0 ——3 D_mes_ SR Ee
JUMP .
16— ) B
Rspio-RASL WL 1z . 4 umpsks VF A AL T e
RS PNt % 5 AS SHOWN -
RSPz BASS 0] |- »
po +5V
i :165, PNZ3—7 2‘* SUTRUT PoRT 0%
_WR G2A = HiGH §ESoLunoN
Tora —2 ra 2 10 3| e e Hzeoy
BuF Ay A o—‘@_“
_ 26 12 T¢32)
Buf A3 —
BUF AG 2lzcsz
BUF A7 .
UF RO
HER 38 a[x)
BuF A2z —3c '
- xzy

SoLDER O.Ju¥ pisc chAPAITRS To THE. BoTToM of SockeTS 1c2b
AvD TICZ7. . InsERT T2l anp ICR7 IN THEIR SoCkETS . SEE
WTE 9. SEE NoTE O AND RERDIUST THE JOK TRIMMER | IF
REQD, 6 GET THE GmuTER To RuN PROPERLY (. Bavk 1 is

OPERATING , BANKS 2=Y ARE WACTIVE ). '

@ wiRe WE 32 unEs DIO- -Di7, D20-p27, DF0-D37 AND Do -7
FRoM THE POSTS OF SackETS Ic 37~ .cho 70 THE RESPECTIVE posTS
OF SockETS TcY] - I#Y. CWIkE THE areulT SHowN BeLow. T

+5VY

i 4

7]

e

LICHI ‘
ay sia 3

-4

Tcyz
si. A

ey,

15]

7

ICy3

Sh. A

'3

'L’“s

3

15 7|

Toyy {hey,

St A 'i]

15§ 7

. _1 lQu

il

13] 1s[A
SERIAL 1 SerAL L '
S PN 12 SE 1
S Pt gw%ﬂ&&&p |
— +5Y
o 12 —
| q [f ;:cZ? nze
Tc3y| To PIN 1O :
l:; OF IC35
o ) 12
NS ZM (K,
¥ VIA 50 conTACT HEADER
P /AT O - S

SoLDER 0./ F DiSC CAPACITORS To THE BoTToM 0F SeckeTsS
ZC22 AvD Ic Y]-TCYY. THsERT TcP2 anp Ic¥/-_IcyY



cow/wieH.Res (5
MoDIFicATioN

N THEIR SoCKETS . /SEE ¥oTE 9. SEE NoTE'S /0 AND /Y. RUN THE
GAME "CHECKMATE ". WHILE THE GBME IS RUNNING  Tukn THE

. JORC TRIMMER. (Lo(kWJSE y, RY StowlLY uNTit. E&Qmﬁ_” fomP(/TEA’)
BECoMES INOPERATIVE..! /fow BN STHE. TRIMMER . .GouNTER. CLOCKWISE.

SLIGHTLY AND PRESS THE oMAUTER RESET._BUITON . IF THE (oMPVTER
(5 STl IhorERATIVE ) TuRN THE -TRIMMER . CouNTER SLOCKWISE SULIGHTLY
AGAIN AND PRESS THE (omPuTER RESET BUTTON. THIS /5 THE STARTING
PoINT AT WHICH THE comPVTER RS PROPERLY IN THE LoW RESoLvTON
MoDE . TURN THE TRIMMER CouNTER (LoCkWLSE aBowT Y5 ° AND
LOAD THE [iIGH RESoLUTIoN DEMO INTo USER. RAM AND RUN THE
DEMO FoR 3 0R MORE HouRS. USE THE YERTICAL. HOLD (oNTRoL ol

779-1:’ TV 76 StoWLY Rott- THE PICIVRE So. THE CRT. Wit NoT RE
CHECK FREQUENTLY THE SCREEN FeR GLIHE.S DURING

BUP/VED

JHIS B HouR, TEST. NoTE THAT THE 4 BYTES i RseN.
LocATioN S YFEF YFFo, YFF] AN YFFCy {0 uPPER QUARTER oF
S<REEN / ARE UTiLizep BY THE DEMO AND ARE NoT GLICHES ,
LF GLCHES po oCcCUR DupRING THIS TEST, JUkNn THE TR/MMER
IN ANoTHER. PoSiTiON . ZF THE GLICHE /’ROBLEM aN’T BE
RESOLVED uSING THE TRIMMER 5 THEIR MAY BE A RINGING

PROBLEM AT PIN || oF Ic 25,

7M

/ /0
TRY SomE DIFFERENT VAWES SUCHAS 6F,FZoR /00 sms

IN LIEV OF 47 oHms.
@ WIRE HE UNVSED NPUTS oF THE SPARE GATES MWDICATED oN

THE SPARES ScHEMATIC.
@  THE forLowING MopiFicATIONS To THE MoTHER PoARD AKE OPTON/?L

REMVE CAPACITORS (52— C55. P REmMeVE caPacipRS (56~ (6.
RENMOVE RESISToR R3Z7. REMOVE RESISTORS /?4/0 RYL. , REMOVE
CAPACITIRS (@777, (80 f(z’é/ 9! ant CloG . '© REMOVE capaciToRS
(G2~ (GY. yse# 30 WI?APPI/VG W//e&: 70 SeLPER THE FoLiowin G UNUSED

WPUTS To +5V. +5v

fS B *5&‘@ %@D

REMOVE CHIFP (2 (74L.S74>
@ AT TWIS PoINT YouR CoMPVTER S/IOULD /?(//\/ /’kaPEka//v THE LoW




Low/HiGH Res (@)
MoDIFcaTION

OR HIGH RESOLUTION MoDE. 20/1/% wTpPuT Oly To PRT & TELLS
THE CuSToM CHIPS To MAP THE SCREEN RAM IN HIGH RESsLVTIoN
AND RESPECTHELY AN ovTPVT 00y To PORT 5 1o MAP THE
SCREEN RAM N LoW PESoLVTIoN. REFERENCE DAVE

M TTING ASSoc/ATES MAMWAL P. T/ — 9] RR GENERAL
SYSTEM DESCRIPTION.



Low/H)6H RES.
MoDIFICATION

NOTES

.1 TuRN oN THE CoMPVTEK To SEr-: IFITS OPERATNG PRQPERL‘l’ ne
PUSH THE RESET BuTTeN | eNTER 2, O AND O To RUN THE. C—:AME |

CHECkMHTE FOR A WH!LE

2 SCREEN GUCHES MIGHT APPEAR occASIoNAu.Y THe. CoMPwsR
MGHT EVENTVALLY WoNDER OFF INTo 'NEVER-NEVER LanD .

3  THE MoTHER. BOQRD CAN oPERATE W!‘THQVT IHE*kEdeAEQ
HoUsSING oR METAL. SHIELDING. HOWEVER, MAKE. SURE. THERE. IS
A HEAT SINK ON ToP 0F (vSToM DATA _CHIP VIZ oR BLoW AIR

AROSS THE MoTHER BoARD VIA A PORTABLE FAN..
it BEWARE OF DESTROYNG THE CHIP(S) BY STATC ELéc?[e)c),f?,f )
HANDLE WITH CRUTIoN ., o

5 DESIGNER MéuN.T eED BALL% ARCHDEOMAVJEERCHB/NET “

G USE 2-56 x 4" SCREWS AND 2-56 X 26" X Ye. HEX NUTS.
BoTToM OF SoCKeT SHOULDD mouNT FLVsH WITH RAM BsARD,
OTHERWISE SoCKET MAY CRACK WHEN ScREWS ARE TieHTENED.

R~ by - FiLE Down ANY LEGS
H l l '“ To PREVENT CRACKING

OF SockeT BoTToM.

2 Eool LEvEL (20.625" posT LENGTH ) WIRE WRAP SoCKETS SHOULD
BE USED.

8 USE OHM -METER To TEST WIRING ) PERFORMING THE TEST ON
THE ToF oF Jo(RETS (WHERE TIC IS INSERTED),

9 MAKE ALL NECESSENT CoNVECTIONS So RAM BoaRD AND. .

MoTHER BoARD (AN [BE TUksD ON:
+5Y 412 -5 AND GND CoECTED To RAM BoARD (57 oMES



Low fH]6,
Mol ®

FRom BaiLy MoTHER BoAlRD— SEE PoweR SUFPLY SGHEMATIC.).
29 PIN DIP JuMPER CoNVECTED FRoM RAM [BoARD To MeTHER

- BeARD. .
- 50 PIN.RIBBoN (ABLE (oNNECTED FRoM RAM BoARD To MoTHER

BobaRD. . . .

BALLY PoWER TRANSFoRMER oy ECTED To MOTHER BoARD .
RF MopvLaToR CoNNECTED To MOTHER BoARD.

| HEAT SINK CoNNETED To cusTem DATA CHIP VIS oN

Mo THER BoARD. SEE NoTE 5. ~

’-'r't@‘ T«m/ m( ﬁhM BoaRD AND:BALLY MoTw ER BARD SIMULTANEousLY.

;// DESOLDER ME ie SoCkET PoSTS USING pgsupee To0L
CRADIOUSHACK CATHE GY-2098 oR FQUAL . DO NOT FoRCE WRAPPING
TooL 0VER SoLDERED FoST, BUT PRESS LIGHTLY DowWNwARD WITH
A TURWING MoTroN. , ,

/2 LoAD Low RESsLuTioN DEMO INTo UseR RAM AnD RUN
WE DEMO. IF DEMO DoESNT RuN CoRRECTLY, THE PROBLEM IS
MeST PRoBABLY AN IMPROPER. CAS pELAY.

=1 TmmG oF CAS s cRiTicAl. . BoARD LAYOVT | LoADING EFFECTS
OR T6LERANCE S ON CHIP PRoPAGATION DELH‘/ CAN EFFECT THE
TIMING OF CAS . THE ADJUSTMENT To THE C(AS DELAY IS MADE
aN JtE ae@rf SHOWN PELeWY.

+‘>’V DECopE NoTE:
—= —] TRY ANOIHER 74LSoY |

e jﬂf&'rga} Dot slipoe Il — s UGS e
SFSi o 74LsoYy T4Ls00
74es 7Y
THE DELAY CAN BE [NCRERSED 0R PECREASED BY ADDING /DE/.EﬁA/(y
GATES OR BY UTiIZING 74S IN LIEV oF 74Ls TTL. Fok EXAMPLE,
THE DELRAY (AN BE INCEEASED BY AoING Two GATES AS

SHOWN BELOW. pms

T8 B " L ’ %1—@0—@1}”——‘“5

74LsTY 74Ls0Y 74Ls00

=

x
n




Low/hieH Res (D
Mol FicATioN

APDING TWO GATES AS SHoWN ABOVE woulD INCREASE THE bRAY
0F (AS AS [oNG AS 20nsS / /981 MATIONAL. SEM{CoNDUCTOR,
DATA Boo< -IMPkoPEK TIMING oF (AS (AN CREATE GLICHES
oN THE SREEN oR “Rasnes" wysn A PROGRAM IN USER
FAM IS EXECUTED. IF IMPROPER TIMING OF (AS IS SUSPECTED,
THEN AN EXPERIMENTAL ADJYSTMENT |S NECESSARY.

/4 A PooR CoNNECTION floM THE 50 coNTACT EXPAND BUS ON MoTHER
BoARD To 50 coNthAcT HEAPER oN KAM BoRRD Wil CAyse THE

SYSTEM 70 OPERATE /MPROFPERLY.

/5 TAG COMPONENT FoR USE AS A SPARE PART. MANVFACTURER.
MAY HAVE DELETEL> (oMPONENT FRoM MoTHER BoARD .

Jb TAG ComPonENT(S) FoR USE AS SPARE PART(S).

17 sotDER. A Z.Zuf TanTALUM (APACITOR (Rapjo SHACK CAT. #272-1435
6R EQUAL. ) To THE BoTToM 0F SockeTS I</0 avp T (|l oBSERVING

PoLARITY OF (APAcCITOR

2.2
!l_"_“ I@("“:“}ﬂlb
J%J (lu _}
Icio g Icl}

|8 DVE To JoLERANCES N 7¥LSIZZ CHIPS &C/s) THE ok TRIMMER
(ouLD BE TURNED FULLY CLoCkWISE AND STl 7;/5 SYSTEM Woul[D

BE OPERATIVE

/9 REFERENCE BacLy ServicE Mawvac FA-1 pisassemBLY FrRoce-
PURE.

20 RuN LoW AND HIGH RESoLUTION DEMOS To TEST 7HE S7sTEM ., IF
THE VIDEOCADES RuN R‘?OPE/?L‘/ BuT THE Low RESOLUTION DEMO
DOES NOT, REFER To MTES /4, /Z AnD 1B [USER RAM 15 AT FAuLT).
IF V/DEOCADES AND Low R’ESJw/,oA/ DEMO PUN //)%’PE/?Z‘// svT
HIGH RESSLUTION DEMO DoE'S MQT | REFER To PRICEDURE 57eP@

NoTE THAT BANK 4 (xci5 —I<52> /S THE Low KESoLUTIoN RAM BANK.
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