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Table 1 RAM and Communication Error Messages |

Error Message!

P22 —Working RAM Bad

Video—Left RAM Bad

Video—Right RAM Bad

Color RAM—Left Bad

Color RAM—Right Bad
P22—Common RAM Bad
P2’—Detects Communications Error3
Pll—\\"orking RAM Bad
P1°—Common RAM Bad

P1—Deltects Communications Error3

If wo errors are detected. for nstance, P2 finds the common RAM bad and
may be split or may bave only one color However, both messages will appea

Prand P2 are the dual microprocessors

“Detects Communications Error” applies to communications problems other than the common RAM being bad.
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P1 finds a communications error, then the screen
T, no matter whar the display background is.

Location
4E, 4F
9K, 11K
8K, 10K
21M, 22M
25M, 26M
4E, 4F

4E, 4F
4E, 4F

Table 2 Faulty ROM Locations

Micro- Error Location on Game PCB
processor Address
Pl 0 U=1M
P2 0 U=3C/D
P2 20000 U=1C/D
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Memory Map
Main Processor (P1)

time the main prm(?l)hrwet.theﬂdcopmcessor(ﬂ)isalsoresct. P1 must clear P2's reset.
Every

BUS
2222 1211 1111 1100 0000 0000 1111 1100 0000 0000 S
ADDRESS ISIZE | 3210 9876 5432 1098 7654 3210 | R/W| 5432
DDDD DDDD DDDD | SHORT ABSOLUTE PROGRAM PROM
000000-007FFF [16KW | 0--- -000 OAAA AAAA m m Ii : : gggg RS 15 TG T BIABSTIC PROGRD: i
R TREes |0ty | - _GAR ANBA RAAR AAAA AAAA | R | DDDD DDDD DDDD DDDD | LONG ABSOLUTE PROGRAM PROM
010000-03FFFF |96KW | 0--- 'g::':::: :::: AAAA AAAA | R | DDDD DDDD DDDD DDDD | UNIMPLEMENTED PROGRAM PROM
04 e ‘2‘“’ ! o::: —=00 0=-- --AA AAAA AAAD | R/W | DDDD DDDD | EEROM
mmm (o : : 00 1 R DDDD DDDD | AUDIO READ
! BB FE = | FEROM UNLOCK
FDO000 ! R e 1 W | AUDIO RESET
FD2000 | U el 53 | WATCH DOG
FD4000 ' e ok : : : | RESET P2 (ACTIVE LOW)
SERICR ' e o | & | DDDD DDDD | AUDIO WRITE
s ' T | R | DDDD DDDD DDDD DDDD | SWITCH 1 (TEAM 1)
i ' e e | I D | SELF TEST
I ' | | D | UNUSED
l i [ | D { RIGHT ACTION
' : | | D | FREEZE (DEVELOPMENT ONLY)
l l [ [ DDDD | RIGHT PLAYER JOYSTICK (L,R,D,U)
: ' | | DD | UNUSED
; ' | | D | LEFT ACTION
! : | | D | STEP (DEVELOPMENT ONLY)
: : [ | DDDD | LEFT PLAYER JOYSTICK (L,R,D,U)
SR | R | DDDD DDDD DDDD DDDD | SWITCH 2 (TEAM 2)
FE1000 : l| 1 10 0-01 | 3 | Swizca
| | D | UNUSED
l l | | D | RIGHT ACTION
* : | I D | REPLAY (DEVELOPMENT ONLY)
I | | | DDDD | RIGHT PLAYER JOYSTICK (L,R,D,U)
: I | | DD | UNUSED
| | | | D | LEFT ACTION
| | l | D | UNUSED
| | | I DDDD | LEFT PLAYER JOYSTICK (L,R,D,U)
FESFFE === ==10 10-- AAAA AAAA ARAO | R/W | DDDD DDDD DDDD DDDD | COLORAM 1
::gggg:pacrrx :i:: : 1--- - }g 11-- ARAA AAAA AARO | R/W | DDDD DDDD DDDD DDDD | COLORAM 2 . N
FFO000-FF1FFF |KW | 1--- --11 000A ARRA AAAA AAAA | R/W | DDDD DDDD DDDD DDDD | PLAYFIELD 1 PARAMETER RAM
—— AAAA | R/W | DDDD DDDD DDDD DDDD | ALPHANUMERICS 1 PARAMETER RAM
FF2000-FF2FEF |2KW | 11 0010 ARAA AAAA METER
----- R/W | DDDD DDDD DDDD DDDD | MOTION OBJECTS 1 PARAMETER RAM
FF3000-FF3FFF |2KW | 1 11 0011 AAAA AAAA AAAA | E E
FF4000-FFSFFF |4KW | 1--- --11 010A AAAA AAAA ARAA | R/W | DDDD DDDD DDDD DDDD | PLAYFIELD 2 PARAMETER RAM
FF6000-FF6FFF | KW | 1--- -=11 0110 AAAA AAAA AAAA | R/W | DDDD DDDD DDDD DDDD | ALPHANUMERICS 2 PARAMETER RAM
FF7000-FF7FFF (2KW | 1--- --11 0111 AAAA AAAA AAAA | R/W | DDDD DDDD DDDD DDDD | MOTION OBJECTS 2 PARAMETER RAM
FFB000-FFIFFF |4KW | 1=== -=11 100A AAAA AAAA AAAA | R/W | DDDD DDDD DDDD DDDD | COMMUNIC%TIONS RAM ' '
FFAOQO-FFEFFF |KW | 1= - 11 101A AAAA AAAA AAAA | R | DDDD DDDD DDDD DDDD | P2 PROTECTED PROGRAM RAL
FFCOOO-FFFFFF (SKW | 1--- --11 11AA AARA ARRA AAAA | R/W | DDDD DDDD DDDD DDDD | P1 PROTECTED PROGRAM RAM

Everytime

ADDRESS | SIZE
000000-007FFF | 16KW
008000-03FFFF |112KW
040000-07FFFF | 128KW
FCO000 [
FEQQQQ |

FE1G00

rm oo 1 1 3
e e e e B G

]
]

-y
< -'.L-‘.'

0=-~-
O-_._
[y [y
l———.

1---

Memory Map
Video Processor Pr2)

ADDRESS BUS
1111 1111 1100 000Q 0000

the main processor (P1) is reset, the video processor (P2) is also reset. P1 must clear P2's reset

DATA BUS
1111 1100 0000 0O0O

3210 9876 5432 1098 7654 3210 I R/W | 5432 1098 7654 3210 I FUNCTION
-000 OAAA AAAA AAAA AARA I R | DDDD DDDD DDDD DDDD | SHORT ABSOLUTE PROGRAM BROM
-0AA AAAA AAAA AAMA AAAR " R | DDDD DDDD DDDD DDDD | LONG ABSOLUTE PROM
“1AA AAAA RAAA RAAR AAAA | R | DDDD DDDD DDDD ODDD | UNIMPLEMENTED PROGRAM PROM
::?6 6:55 :::: :::: :-—: I W | SCREEN INTERRUPT ACKNOWLEDGE
- | R | DDDD DDDD DDDD DDDD | SWITCH 1 (TEAM 1)
I I D | SELF-TEST
| | D | UNUSED
[ [ » | RIGHT ACTION
[ I D | FREEZE (DEVELOPMENT ONLY)
| I DDDD | RIGHT PLAYER JOYSTICK (L,R,D,U)
I [ DD | UNUSED
| I D | LEFT ACTION
| | D | STEP (DEVELOPMENT ONLY)
ﬂ I [ DDDD | LEFT PLAYER JOYSTICK (L,R,D,U)
==10 0-01 -=oc —eeo ___ | R | DDDD DDDD DDDD DDDD | SWITCH 2 (TEAM 2)
[ | D | VBLANK
I | D | UNUSED
| | D | RIGHT ACTION
| | D | REPLAY (DEVELOPMENT ONLY)
I I DDDD | RIGHT PLAYER JOYSTICK (L,R,D,U)
I I DD | UNUSED
I I D | LEFT ACTION
I f D | UNUSED
o [ I DDDD | LEFT PLAYER JOYSTICK (L,R,D,U)
=-10 10-- AAAA ARAA AAAO | R/W | DDDD DDDD DDDD DDDD | COLORAM 1
--10 11-- AAAA ADAA ARAO | R/W | DDDD DDDD DDDD DDDD | COLORAM 2
--11 §oo§ AARA AAAA MAAA | R/W | DDDD DDOD DDDD DDDD | PLAYFIELD 1 PARAMETER RAM
--11 0010 AAAL AAARM AARA | R/W | DDDD DDDD DDDD DDDD | ALPHANUMERICS 1 PARAMETER RAM
--11 0011 AADMA ARAA AAAA | R/W | DDDD DDDD DDDD DDDD | MOTION OBJECTS 1 PARAMETER RAM
~=11 O10A ARAR AARA AMAAR | R/W | DDDD DDDD DDDD DDDD | PLAYFIELD 2 PARAMETER RAM
--11 0110 AARR AAAA ABAA | R/W | DDDD DDDD DDDD DDDD | ALPHANRUMERICS Z PARAMETER RAM
--11 0111 AAAA AAAA RAZA | R/W | DDDD DDDD DDDD DDDD | MOTICN OBJECTS 2 PARAMETER RAM
--11 100A AAAA AAAA AAAA | R/W | DDDD DDDD DDDD DDDD | COMMUNICATIONS RAM
--11 101A AAMA AAAA ARAA | R/W | DDDD DDDD DDDD DDDD | P2 PROTECTED PROGRAM RAM
11 11AA AAMA AARA AAMA | R | DDDD DDDD DDDD DDDD | P1 PROTECTED PROGRAM RAM
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