NOTE

Remove this staple to separate the

schematic diagrams from the

Troubleshooting Guide.

Schematic Package Supplement to

L
QSTLES

Operators Manual

Includes
Troubleshooting Guide

™

AN

ATARI SP-241 Sheet 1A

® A warner Commurications Company 1st printing



Table of Contents

Table Of CONLENTS . . o v v v oot e e e e e e e e Sheet 1A
Crystal Castles Main Wiring Diagram (040694-01 A) .................... Sheet 1B

Crystal Castles Regulator/Audio II PCB Schematic Diagram (035435-01 F),
Color Raster Power Supply Wiring Diagram (037669-01 F) ............. Sheet 2A

Crystal Castles Coin Door Wiring Diagram (A037542-01 E),

Utility Panel Wiring Diagram (A038004-01 F),

Fluorescent Light Wiring Diagram (035833-01 A) .................... Sheet 2B
Crystal CastlesMemory Map . ... Sheet 3A

Game PCB Schematics, Sheets 3B—-9A
Crystal Castles Power Input, Clock, Horizontal Sync Chain,

Vertical Sync Chain .. ... ... i Sheet 3B
Crystal Castles Power-On Reset, Watchdog, Microprocessor . . . . . e Sheet 4A
Crystal Castles Address Decoders, Program Memory . ................ .. Sheet4B
Crystal Castles Bit-Mode Decoder, Bit-Mode Read/Write, Auto Increment . ... Sheet 5A

Crystal Castles Dynamic RAM Control, Dynamic RAM Write Protection,
Horizontal SCrOlling . . . . .o vt Sheet 5B

Crystal Castles Address Selectors, DynamicRAM . .................... .. Sheet 6A

Crystal Castles Working RAM and Motion-Object RAM, Non-Volatile RAM,
POSIION CONEIOL . o v oottt et e e e Sheet 6B

Crystal Castles Motion-Object Vertical Control, Motion-Object Picture ROM .  Sheet 7A

Crystal Castles Motion-Object Horizontal Control, Motion-Object Buffer . ... Sheet 7B
Crystal Castles Color Memory, Color OQutput . . . ...t Sheet 8A
Crystal Castles Trak-Ball™ Input, Player Switches Input, Audio Output,

Coin Counter, and LED QUIPUL . . .. .ottt Sheet 8B
Crystal Castles EMIShield .. ... i Sheet 9A

Display Schematics, Sheets 9B-11A

Atari Color Raster Display Wiring Diagram (200002-01 A) .. .............. Sheet 9B

Atari Color Raster Display Deflection PCB (201022-01 A) ................ Sheet 10A

Atari Color Raster Display Neck PCB (201020-01 A)..................... Sheet 10B

Matsushita Color Raster Display PCB (139003-1004) . . . . ................. Sheet 11A
NOTE

A Crystal Castles Troubleshooting Guide is includ-
ed as part of this Schematic Package Supplement.
The Troubleshooting Guide contains Atari CAT Box
troubleshooting procedures.



(COUPLER PCB

VERTICAL

A0B5220:-91)

HORVZONTAL

THIS DRAWING
CONFIDENTIAL: Reproduction forbidden
without the specific written permission of
Atari, Inc., Sunnyvale, CA. This drawing is
only conditionally issued, and ncither re-
celpt nor possession thereof confers or
transfers any right in, or license to usce, the
subject matter of the drawing or any design
or technical information shown thereon, nor
any right to reproduce this drawing or any
part thereof. Except for manufacture by ven-
dors of Adari, Inc., and for manufacture
under the corporation’s written license, no
right is granted to reproduce this drawing or
the subject matter thereof, unless by written
agreement with or written permission from
the corporation

POWER SUPPLY WIRING DIAGRAM SEE SHEET 2A
w
¢ ¢ &
<
> > 3 > > u b
amoo 2> 3 P43 23 % )
662%3 3 o =0 3> v <
T EEEEE] [-~o] -8+ w9] 1-oal
2 2 U X! 2 :x‘! x|z
Y 3 2 3 wf 3| 3 o] 3 3
NOTES
ALTERNATE WIRE COLORS
‘TP LI NARE IN PARENTHESES( )
3 3 33
2l 3 o 9
© © ~ M| P30
- TP
-~ M ¢ u \D_ FOR FLUORESCENT
LIGHT WIRING DIAGRAM
SEE GHEET 2B
%I
2
o
oN/orFF
-——
W 4 d
] }
| J
BK
o~ ot
I 50 | &
L.g-dJ
__J GN IGN (GNIY)
r START 1/ START 2/
! JLUMP JUMP
[ r—=-"
“ | ! | i |
1 | | t
1S ad
| BN | o \o+8 oR o)\: 8
t | | i
| LE L3
. |
i PS5t
BK
| psso 3
w R_|,
P24 Jot ] [ R 5’:@
WBK T + Y _i4
wigN |, BN ek 7 BK eN |y
WICR 4 Ok 7 R 2 R
WY 5 Y I Y 3 Y
GN ‘ N
WieN | GN [4 & P2
wiew | au | By | g BY BU
wiv_ o v ! v_le v, v 4
R 10 = ' PSO  U50 R 1,
BK " Bx ! B |
QL‘EJ | S T
|
| CONTRCL PANEL
- ™
3 33
+ -+
1 Lsz
SPEAKERS NOTICE TO ALL PERSONS RECEIVING

Crystal Castles Main Wiring Diagram

N\

ATARI®

o A Warner Communications Company

© ATARI INC. 1983

SP-241 Sheet 1B
1st printing




REG{AUDIO IL SCHEM. SEE SHEET 2A
r—"=-="========7
! ' MAT OTA Zdwzeo
| F MATSUSH T/ §9?§§§NS
[F~m<e w99 ecsa 2 = © & > > >
l P20 v %\ﬁ‘uﬁ;a%g% I Qn?\i m A
| - -y Lt e TR ohF 53¢ g9 g
ComP SyNG 7 LBNw ELECTROHOME. a g & &
| H SYNC viw J2CSB] AMPUIFONE [-v o cansoe] [ne] [-wwY [ = wms
1 1e ] <
1 Vosvne g LR z \ 313 -2 5 2 3 [ 2 HNE
v NI HEEEE R R R R ER BEE
I \0. RTN - 3 ; S| o] o] o > > & ol & § >
l BLUE 15/ By 4 Pl
) GREEN PR 711 5 “
’ B
l RED s YIR ® !
| 45V RTN |4 |-BNIBK
] - SENSE [, R/BY S |z
+ SENSE RIY 213
l 2! 00{ of o
+5V RTN | 4| BNIW A
| +5v Ria || R/EK Pao [- ~ @ -
! rsv Rea | p | RIW J4c
| ALRIO 2 [l w ™ il 3 3
| AUDIO § wh-BN % 3
]
|
[} +10.3V c OR/BK
[}
[}
[}
)
1 CRYSTAL CASTLE
1 MAIN PcB
I SCHEM.
] »
]
]
]
)
| TRACKEALL LT. |g wiBK
. +5V L&
| CON CNTR L Jlwex
I COIN CNTR R a8 BuiEx
) eNne [z B
' |
| P19
-
1 START 1[JumpP Hj BN
| START 2fuump | | WioR
] Vv CLr A WY
| VvV DIR £ |wieN
} H DIR = el
: Rl | v
|
|
|
|
]
1 TP
1
|
ceiN L hd _
| 2 HIE
COIN R g eR
| coin AUx  [glen = 2
: SELF TEST 7 | L3t
x| SPEAK
) _1' Xl x| € . g 13
¥ 7] g
| | z%hz?]%{%émlk é%»éég%xélB
L

OGN
TV e m e e ( ) Pos

FOR COMPONENT WIR ING FOR CCIN DOOR  WIRING
DIAGRAM SEE GHEET 2B DIAGRAM SEE GHEeT 2B

- —— - - — -




BLUE
WIRES

L 11 ]

M

BROWN
WIRES

[1T1

\?rq

57@543au aefaVITEH 95435J aqur987@5435|J

VOLTAGE SELECTION BLOCHKS

[

Color Raster Power Supply Wiring Diagram

T YELLOW
. [11 [ ] wires | | 1 [ ]
5/|987(p543a IJ epvf o87 w5432
J3 987 w5432 | 2 TPBDBrf v
L SRvoc | 4AsBasd
3 §;§§ééé MDA 3501 op /g OrRMW Fe
>o]|G }6 OR
| _1+\ OR
i CIpN v
| v
| J5
] | I g
126V Y/BK R 1 R Wl
] I 1 { |¢(DVDC
B8V _v/e | | F& OR e |@LvDCL
——————— T [ v w_19A5B 250V OR vDC.
I 1aA 5B 250V A 3 |po
& l lCOMBU/BM I e R(R/ ) \'% a4 |GND
..4'5 | __I :W/BV\ l R :w w » ; . OND
E Ihgisec |{I _x 1 14
0= ' X '? > NP I ]va\ccr
) | <l fe| ! |Cy_ laasp espv Yl1a
K] 3 ol | ] 1 Y Kgy](u VAC
L | HEEISH I en 1 anl®
e — — - J \ | | ! I Y ©
T8I 2% ] | v/an| G/ENH B VAC CT
JAA I 1 B 2
| |
3 gN | : BN/W | O?U 13
2 |
Erl | | Bu | | /BU 4| lofwC T
|
" [ | é ! -
| | v/aul
= | % 1
i
: I BU/W |
. |
I i l
I = i
L _ ]
NOTES:
@ USE 25 AVP SB, 32 FUSE FOWER CORD ASSY MAY HAVE
AT £3 FOR -O%.-05, ¥-0lb WIRE COLORS AS SHOWN OR
VERSION OF AC3T( 1l - XX WIRE COLORS AS FOLLOWS:
POWER SUPPLY. orgEEEBLAc:EMRE AC)bONEE
G N wi OGND AND ON
J4B USED IN -O7 THROUGH
e \CERSIQ!\I\!‘ o Ag_%nﬂl—)()( WHITE WIRE (NEUTRAL).
POWER SUPPLY ASEY. A\ USE daMP, SB 250V £ USE AT
! 1TH 4 v
A\ ALTERNATE WIRE COLOR 1S IN
PARENTHESES ( ). (EUROPEAN ONLY)
Ji FLl £l £
J BN BN BN
! [ AC AC——?I dD— {
AR GN/Y oND 7, seesglv [BU | 5 | TO ONOFF
J BU BU & INTERLOC K
13 NEUT ar |2 | switcHes
w14
)N :
= ON [05) I NOTICE TO ALL PERSONS RECEIVING
THIS DRAWING

CONFIDENTIAL: Reproduction  forbidden
without the specific written permission of
Atari, Inc., Sunnyvale, CA. This drawing is
only conditionally issued, and neither re-
ceipt nor possession thereof confers or
transfers any right in, or license to use, the
subject matter of the drawing or any design
or technical information shown thereon, not
any right to reproduce this drawing or any
part thereof. Except for manufacture by ven-
dors of Atari, Inc., and for manufacture
under the corporation’s written license, no
right is granted to reproduce this drawing or
the subject matter thereof, unless by written
agreement with or written permission from
the corporation

o A Warner Communications Company

Crystal Castles Regulator/Audio II PCB

and Power Supply Diagrams

AN

ATARI”

© ATARI INC. 1983

SP-241 Sheet 2A
1st printing




+I3vDC UNREG

= Regulator/Audio Il PCB
ap3voc 4 [ Schematic Diagram
UNREG
5 p——o--——9¢ i CR4
1 1N4¢¢a
|
j
|
i
| R33
| J7
| > | > +9V REG
: CRI i%%@ +SENSE )
| ,Wzr :
: . ] . —{3] +sensE
' T
| -SENSE I
|
|
I
' 4
Ry . . 2 |-seENSE
| - .
| 270 GND(2) R3G !
| 12 I
|
i
h | 5V RTN
GNDY|[ e
4
J7 AR Re8
AURIO 2 (& — K m SPKRI  SPKRZ
! R4 R2T s
AUDIO | |9 m 2o U8
INPUT 1Pk L W \ sl
3| sSPKRe
|
|
|
RI® :
1@ i
[
|
|
4 RO :
470 ceQ,ew |
+
< Cl13 —C7 " |
ppp 001 % 2 |SPKRI RTN
{ |SPKRE RTN
= 5 a8 i
N — o " —{a] we voc
3tpvac ass cis 4a,5W A con l:[_ coa EIE wevoc T
(oK v - 150Vv
Jo 5.0 lf’ggg _—£ L,5@ ) - T 'EE}ﬂ?ZVDC
3VAC = = fa?o(_
RO \sag) aPLcsS o~ -eevbe
T r—“—'———ﬂsvo'q
che gg?b(zﬂ éga(pah ! J&\?@ )¢ 'I J]7 HS VDO
2o VAC ]—:55\/ = : l[ fl(_as 15vq !
| cop - = I o |
LT e J -
' L Cy R s 1] 1mvoC
l i ! I_CB NOT \{La(m ™ ~ByDdC
| R3t | gg®35v USED | 35V | |
e L TanT = _Tanr=— ! |
: iBw = IR L= + [5]-5vDC
N,
| Leca Lc24 o) :
l i ee3sv = T ee,3sv 5
|l- 3t = 21 L ano
OND =
I
12
= I

GRAY
WIRES
eoOBv 9

VIOLET
WIRE
1pBv| 9

|

I

I JaB

| 3

12¢pv

vk

IOUT

!

L— — —
JaA

epv | 3|

AC 2|

ouT

AN

BN
Y
BU

PLUG

ELEN



Coin Door

Wiring Diagram
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Utility Panel Wiring Diagram
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Crystal Castles Memory Map
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Dynamic RAM Write Protection
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Crystal Castles

Troubleshooting Guide

Crystal Castles™
Troubleshooting with the CAT Box

Troubleshooting with the
Read/Write Controller

A.

1.

VR NEIES

10.

11.

12.

—

CAT Box Preliminary Set-Up

Remove the electrical power from the game and the CAT
Box.

Remove the wiring harness from the game PCB.
Remove the game PCB from the game cabinet.
Remove Microprocessor 2C from the game PCB.
Connect the harness from the game to the game PCB.

Connect together the $0 and ®2 test points on the game
PCB with the shortest possible jumper.

Connect the WDDIS test point to ground.

Connect the CAT Box flex cable to the game PCB edge test
connector.

Apply power to the game and to the CAT Box.
Set CAT Box switches as indicated:

a. TESTER SELFTEST: OFF
b. TESTER MODE: R/W

Press TESTER RESET.

Connect the DATA PROBE to the CAT Box. Connect the
DATA PROBE ground clip to a game PCB ground test point.
Checking the Address Lines

Perform the CAT Box preliminary set-up.

Set CAT Box switches as indicated:

a. BYTES: 1

b. PULSE MODE: UNLATCHED
¢. R/W MODE: (OFF)

d. R/W:READ

Key in the address pattern given in Table 1 (use AAAA to
start) with the CAT Box keyboard.

Set R/'W MODE to STATIC.

Probe each IC-pin listed in Table 1 with the DATA PROBE
and check that the CAT Box 1 or 0 LED for the correspond-
ing address line lights up.

Repeat parts 2-c through 5 using address 5555 in part 3.

Table 1 Address Lines

Logic State for IC-Pin Logic State for

Address AAAA Address 5555
BAl1S 1 1B3 0
BAl4 0 1B5 1
BAI3 1 1B7 0
BAI12 O 1B9 1
BAll 1 1B12 0
BAI0O O 1B14 1
BA9 1 1B16 0
BA8 O 1B18 1
BA7 1 1C9 0
BAG 0 1C7 1
BAS 1 1C5 0
BA4 0 1C3 1
BA3 1 1C12 0
BA2 O 1C14 1
BAl 1 1C16 0
BAO O 1C18 1

C. Checking the Data Lines

1. Perform the CAT Box preliminary set-up.

2. Set CAT Box switches as indicated:

a. BYTES:1
b. R/W MODE: (OFF)
c. R/W:WRITE

3. Key in address 0000 with the keyboard.

4. Press DATA SET. Key in data AA with the keyboard.

5. Set R’W MODE to STATIC.

6. Probe each IC-pin listed in Table 2 with the DATA PROBE
and check that the CAT Box 1 or 0 LED for the correspond-
ing address line lights up.

7. Set R/W MODE to (OFF).

8. Repeat parts 4 through 6 using data 55 in part 4.
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Table 2 DatalLines

Logic State for IC-Pin Logic State for

Data AA Data 55
D7 1 2E-11 0
D6 0 2E-12 1
D5 1 2E-13 0
D4 O 2E-14 1
D3 1 2E-15 0
D2 0 2E-16 1
Dl 1 2E-17 0
DO O 2E-18 1
BD7 1 2E-9 0
BD6 0 2E-8 1
BD5 1 2E-7 0
BD4 0 2E-6 1
BD3 1 2E-5 0
BD2 O 2E-4 1
BD1 1 2E-3 0
BDO O 2E-2 1

D. Checking the RAM

Perform the CAT Box preliminary set-up.
Set CAT Box switches as indicated:

a. DBUS SOURCE: ADDR
b. BYTES:1024

c¢. R/W MODE: (OFF)

d. R/W:WRITE

Enter address 0003 with the keyboard.
Set the CAT Box switches as indicated:

a. R/W MODE to PULSE and back to (OFF)
b. R/W to READ
¢.  R/W MODE to PULSE and back to (OFF)

If the CAT Box reads an address that doesn’t compare with
that written, the COMPARE ERROR LED will light up. The
ADDRESS/SIGNATURE display of the CAT Box will show
the failing address location and the ERROR DATA DISPLAY
switch is enabled. Using this switch, determine if the error
is in the high-order or low-order RAM.

Repeat this test with DBUS SOURCE set to ADDR.
Set the CAT Box switches as indicated:

a. BYTES: 256

b. DBUS SOURCE: ADDR
c. R/W:(OFF)

d. R/W:WRITE

Repeat parts 5 through 6 to check addresses from 1000
through 8FFF.

NOTE
The two custom audio I/O chips must be tested sep-
arately by performing the self-test, substituting a
known good part, or performing the following
procedure.

Crystal Castles

E. Checking the Custom Audio I/O Chips

Perform the CAT Box preliminary set-up.
Set CAT Box switches as indicated:

a. BYTES:1
b. R/W: WRITE
¢. R/W MODE: (OFF)

Enter the address from Table 3 with the keyboard.

Press DATA SET and enter the data from Table 3 with the
keyboard.

Set R/W to PULSE and back to (OFF).

Repeat parts 3 through 5 for each address and data listed in
Table 3. Check for the response indicated.

Table 3 Custom Audio i/O Chips

Address Data Test Results

98 00 Custom Audio I/O Chip 4D

98 03 channel 1 produces pure tone.

98 55

98 AF

98 00 Custom Audio /O Chip 4D
channel 1 turns off.

98 55 Custom Audio 1/O Chip 4D

98 AF channel 2 produces pure tone.

98 00 Custom Audio /O Chip 4D
channel 2 turns off.

9A 00 Custom Audio 1/O Chip 4B

9A 03 channel 1 produces pure tone.

9A 55

9A AF

9A 00 Custom Audio /O Chip 4B
channet 1 turns off.

OA 55 Custom Audio 1/O Chip 4B

9A AF channel 2 produces pure tone.

9A 00 Custom Audio I/O Chip 4B

channel 2 turns off.
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F. Checking the Player Switch, Option Switch,

and Trak-Ball™ Inputs

Perform the CAT Box preliminary set-up.

2. Set CAT Box switches as indicated:
a. BYTES:1
b. R/W:WRITE
c¢. R/ MODE: (OFF)
3. Enter address 9600 with the keyboard.
4. Press DATA SET and enter data FF with the keyboard.
5. Set R/WE to PULSE and back to (OFF).
6. For each entry listed in Table 4, do the following:
a. Set R/W MODE to (OFF).
b. Set R’WWRITE.
c.  Enter the first address with the keyboard.
d. Press DATA SET and enter the data for that address with
the keyboard.
e. Set RAW MODE to PULSE and back to (OFF).
f.  Set R/W to READ.
g. Enter the next address.
h. Set R/W MODE to STATIC.
i.  Activate the input switch or signal indicated in Table
4 and check the test result.
. Set R"W MODE to (OFF).
k. Repeat parts g through j for each subsequent address
given for the entry.

Table 4 Player Switches, Option
Switches, and Trak-Ball™ Inputs
Address Input Test Results

Switches/Signals
9400 Trak-Ball™ VERT
9401 Trak-Ball™ HORIZ
9402 Trak-Ball™ VERT
(Player 2)
9403 Trak-Ball™ HORIZ
(Player 2)
9600 DO COIN R
D1 COINL
D2 COIN AUX
D3 SLAM
D4 SELF TEST
D5 SPARE
DG JMP1
D7 JMP2
00-9A0B SW2 DO Read switches at address
9A08. DATA display
changes when any of
these switches or signals
are activated.
SW3 D1
SW4 D2

Troubleshooting Guide

Checking the Coin Counter and Trak-Ball
Light

Perform the CAT Box preliminary set-up.

Set CAT Box switches as indicated:

a. DBUS SOURCE: DATA
b. BYTES: 1

c. R/W:WRITE

d. R/W MODE: (OFF)

Enter the address in Table 5 with the keyboard.
CAUTION

If you write ON data to activate a solenoid, deacti-
vate the solenoid immediately by writing the OFF
data. If you leave a solenoid activated for more than
10 seconds, you may have to replace the solenoid
and/or its driver, due to overheating.

4.

For each address listed in Table 5, do the following:
a. To activate the output:

® Press DATA SET.
s Enter the ON data with the keyboard.
® Set R/W MODE to STATIC and back to (OFF).

b. To deactivate the output:

® Press DATA SET.
* Enter the OFF data with the keyboard.
® Set R/W MODE to STATIC and back to (OFF).

Table 5 LED and Coin Counter Outputs

Address Oon Off

Output Device
Data Data

9E86 FF 00 Left Coin Counter
9E85 FF 00 Right Coin Counter
9E80 FF 00  Trak-Ball™ Light
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Troubleshooting the Watchdog
Circuit

The Watchdog circuit will send continuous reset pulses to the
microprocessor if a problem exists within the microprocessor

circuit. If the self-test fails to run, it is a good practice to check
the RESET line.

RESET is a microprocessor input (pin 40). In a properly
operating game, reset should occur during power-up or when
the RESET test point is grounded. A pulsing RESET line indicates
that something is causing the miCroprocessor to lose its place
within the program. Typical causes are:

1. Open or shorted address or data bus lines.

Crystal Castles

2. Bad microprocessor chip.
3. Bad bus buffers.

4. Bad ROM.

5. Bad RAM.

6.

Any bad input or output that causes an address or data
line to be held in a constant high or low state.

A pulsing RESET signal indicates a problem exists somewhere
within the microprocessor circuitry. To aid in troubleshooting,
the WDDIS test point can be connected to a ground test point
to prevent resets. This will sometimes allow the Self-Test to be
used to diagnose the failure during a RESET condition.




