Table of Contents

Sheet 1A Table of Contents

Sheet 1B Millipede Upright Main Wiring Diagram (039258-01 C) ,Z/y}}‘::\\ )

Sheet 2A Millipede Cocktail Main Wiring Diagram (040051-01 A) o7

Sheet 2B Regulator/Audio |1 PCB Schematic Diagram (035435-02 F), Color Raster Power D
Supply Wiring Diagram (037669-01 E)

Sheet 3A Coin-Door Wiring Diagram (A037542-01 D), Utility Panel Wiring Diagram

(A038004-01 E), Fluorescent Light Wiring Diagram (035833-01 A), Coupler
PCB Schematic (A035220-02 C)

Sheet 10A-11A  Troubleshooting with the CAT Box

Sheet 3B EMI Shield PCB Wiring Diagram (A037430-01 A)
Game PCB Schematics (038874-XX D), Sheets 3A-8A

Sheet 4A Memory Map and Schematic Notes

Sheet 4B Power Input, Clock, Horizontal and Vertical Sync Chains

Sheet 5A Power-On Reset, Watchdog, Microprocessor, and Address Decoders

Sheet 5B Program Memory, -28 Volt Supply, and High-Score Table

Sheet 6A Playfield Address Selectors, Playfield Memory, and Playfield Data

Sheet 6B Motion Object Control, Picture Memory, Horizontal Position, and Line Buffer

Sheet 7A Color Memory Address Selectors, Motion Object Color Selectors, Color Memory,

and Color Output
Sheet 7B Coin Door Input, Trak-Ball™ Input, Option Switch Input, Control Panel Input, and )
Joystick Input g
Sheet 8A Audio Output, Coin Counter, and LED Output Sde M u
p p £ E- Schematic Package Supplement to
Display Schematics, Sheets 8B-9B ‘é,; § §§ ®
G )

Sheet 8B 19-Inch Matsushita Display Schematic Diagram (139003-1004) 3 ;7; g > AT

Sheet 9A 19-Inch Electrohome Display Schematic Diagram (92-049) S8 ‘3‘8 o O O

Sheet 9B 14-Inch Electrohome Display Schematic Diagram (92-056) 2‘§ g m m_l I—Llllﬂl_@
S~3
3Q 2
383

uayjaboy

Operation, Maintenance,
and Service Manual

2M
© ATARIINC. 1982

SP-217 Sheet 1A
2nd printing




N _ REGULATOR / AUDIO IL PCB POWER SUPPLY WIRING ‘ | K
[~ 5CHEZMA'\'IC SEE SHEET 2B o =-o0 DIAGRAM SEE SHEET 2B _|GHT 2 lw rD_N_ZQEF1
[UINV] 2 F ToxTJ o
eyyzBpts 2z ke w2 o : o 33ii ¢ 5 voumo | e el o]
b trw 22 < 2 7 < L o T~o—BK
>uZJE>>>Dd o [a) 55‘3 > SD; 9 n >>z2 2 > g ! ‘ '
nhwnhin 33 Nz Ll 3 2z L = z gomm X in LW Sl oW
Fhe e s TT NN U A @A m FIRCIR- 3 S, S mmgygy o = KEY —| & T :OSQQ:
-~ = o0 — gL nN_L— 7/~ < =3 e TP
M- nmeun a0l -mod|ojume|als - v me | |QAf-ametur8roonQ=Nm¥9gimy - = Lo - .
MILLIPEDE J ‘ —
MAIN PCB» 2 z
scm—:mm;rcs 43 -3 zz & ; . ol w é . 9 N v
&l NS S 3 = Z| m]
S:Z_sgA oo oo ooz o gn o §Fq « > > 6| 0 FEEREENEEERE: o &g
P2 A~
. Ve
+SVRTN | RIGN Y |
~SENSE  [22pRIBU ~ EKF?’ Jblen« TO DSI
- L RIY | FOR FLUORESCENT
+9ENSE 21 oN oN LIGHT WIRING DIAGRAM
+SVRTN  |A |RIGN y w12l Tw SEE SHEET 34
R/W 3
+ 5V REG 2 2|
+SVREG |B [N 2 |3 —PZ(a
+ 22V DC 3 |WIBN S To
-zavoc |4 (ENUW a3 VIDEO DISPLAY
™ —um T e)P4AN
J4N
<
TR & o 5
Q r—-——>~>"F~"~>~F~"~~"~"~>"~>""~~>""~>"~""~" "~ ~>"¥~"~"—~ "~~~ - o T T T T T T T T T T T T T-T=" -
+0.3vpc | E QRN ‘\ !
| |
i |
P24 J24 \ START |
WIBK Tr WIBK | WIBK | " LR !
] 1
CTART ) 4 LWIBN WIBN |, \ BN f o BK ;
1 ' |
W/R [z W/R : i 9 | |
sTART2 (P |MOR W/OR I, R . oo i
VLK D N WLY |5 hd : Em— e 5 :
V DIR o LW/ GN W/ON | ON : WR LN o LR |
W/ BU | ! I
R DIR 5 W/BU | BU ‘ OR | &~ | BK |
HCLK C ey NIV g - ] 152 '
FIRE N —LOY WGy | g GY ; Lo J \
+5V v = . R 0 = w START 2 VERTICAL i
]
GND z B BK O BK [ i “ PSI . :
COIN L T =X N B PS@ th 3 ((OLAP%ER’ PCB |
com e . e s ‘ B | - R |,| SEE SHEET 3A !
BN ! R R X 4 .
COIN AUX 5 . | > =
W | M 3 N | |
GELF TEST |11
— i GN 4 GN !
P9 W T | - pPs2 |
LED | E AL — an | || LS ! BU < BU BU 1 .
BK v o Vv \ a |
GND L c - SPERKERS ! . R !
LED2 a [ WIR , | :
6N 2 2| % N o [+ ! BK !
AUDIO GND [ B g 9 = BN LS2 ! 3 '
Wi Ao |53 Iz o-1- | ‘
AUDIO | 3 o o » ¥ ] O U d 9 | FIRE HORIZONTAL |
| T T
AUDIO 2 | BN [-NM¢ 0 S ®o|pgg " | | 95¢ !
COINCNTR L |C V/BK FOR COIN DOOR WIRING | GY | \o: BK |
COINCNTR R |a [BUIBK DIAGRAM SEE SHEET 34 ! [ |
GND N B Az 1 :
) LY I FROM P5 L
v 2| ¢ 3 4 ¥ 2 | )
P ) I I s S I ‘ ‘ |
|
N I T I
) ERUE NN ) o CONTROL PANEL ,
FOR COMPONENT WIRING GN GN L
DIAGRAM SEE SHEET 3A a ﬂi -1 e e e e
! Jegs !
¢ i ! /R "
RED R PR YIR | RED ! k. fg| RED X
GREEN i eN Y/GN I 5| GrREEN | YIEN 15| GrREEN ;
YIBU YiBU | Y/ Bu ;
BroE oW 0 FROM PI9 #| BLuE ' FROM PI9 S| PLuE |
VID. RTN H ) GNIW_J 3] yip. RTN. | GNIW_ 5| viD. RTN ‘ NOTICE TO ALL PERSONS RECEIVING THIS DRAWING
VIDEO MAIN ViIwW | MAIN VIW —_ CONFIDENTIAL: Reproduction forbidden without the specific writ-
DISPLAY PCB e | PR 2| COMP SYNC ten permission of Atari, Inc., Sunnyvale, CA. This drawing is only
' Jel | ! | conditionally issued, and neither receipt nor possession thereof
N/C [:] L i P2 confers or transfers any right in, or license to use, the subject mat-
JZQ@. ; ter of the drawing or any design or technical information shown
Pel VW [— Jel ! H ® thereon, nor any right to reproduce this drawing or any part thereof.
H =YNC ! ! 1 Except for manufacture by vendors of Atari, Inc., and for manufac-
TOMP owne |7 YW NI N /WY ! VIW | ' ture under the corporation’s written license, no right is granted to

(]

21 V 9YNC
3

|

I WELLS GARDNER

' DISPLAYS
[ -

|

Jeoa lm MM

N/C

CMATSUSHITA &
DISCO

reproduce this drawing or the subject matter thereof, unless by
written agreement with or written permission from the corporation.

Millipede™ Upright Main Wiring Diagram

© ATARIINC., 1982

° A Warner Communications Company

SP-217 Sheet 1B
2nd printing




REGULATOR/AUDIO I PCB POWER SUPPLY WIRING P2 — TP
f z SCHEMATIC SEE SHEET 2B o DIAGRAM S€¢ SHEET 2B i K= OFF
ZzZ Wy 2 9Y o E T 3 W ‘ ----- A
"m‘“kgggg E"" 83 2 2 é 2 \,8#‘:(’ 2 - 8k M;BK
xzzLK = x O O > > g Zo > n T ¢>3x> 3 > Py 11 1
awAaaa3s fré NRE 3 85 S d %2 33885 @ 23 w Mot
———————— | + 1+ + + + T < 5% T 5 I Ao 2 S © 8 A2 O = - ° s 360 | P
~ T g s O g-\ 8§ e —— W —— 8 —_—— + S6C al
MILLIPEDE | Ol-wm v vy xo]Ofwen «]&[- o] gu] 0]- wmyg O~ NmeNMNygrowo 3N O] o G - =
MAIN PCB 1 ¥l o | i xl z 3 % xz
SCHEMATIC seg| | CEAHEENP 2w 3 %o 2 3 |3 S 523 R y v
SEETS4A8h | & o | & || 3o 5 3 O M |« | > G %5 5 5o AB 3 33 & i
|
P20| |
+SVRTN |1 FRN/A ¥ X
R/BU o| O |3 o [ [ F
- SENSE |22 REEPFRE :ﬁs __________________ .
S | R/IY G| Of O Q| ) >| >| x| =+ [ I 1200 A QN N s H
+SENSE |2 1 ]
BN/ W ( Mo uueNc oo = YP4o | CONTROL PANEL i
+5VRTN [A r I \ 1
RIBK J40
N N P FEEERE 3 Po4A J24 | VERTICAL :
+SV REG |B FEEEFERE 3 |2 | |
+zzvoc |3 HEEEEEEE T EE wiy (T ! Be 3 )
R Wi BN GN j R (COUPLER PCB !
-2avoc |4 2 A035220-02, |
WiBU| 3 BU : Y P H
WV, v i GN |, !
T L}
TP W/GY GY. ' |
s ' PSI |
OR/BK R c R : P50 J50 X
103voc |E *~— z < i B B
. WIY 3% 7 B K ' S !
VCLK1 |D ‘ R R X
VDIR | | [FAUGN 8 ' 2 '
WIBU a_ﬁl_ ol &N Y 3 Y [
HOIR S Gl on oN HORIZONTAL |
WiV | 4 |
Al BU BU BU
WIGY | 5 3 |
FIRE | |N |
R | A 3 A\ A" 4 ,
+8V | Y= \ ] \
onp |2 1B P48 ‘ -~ ; :
vCikez [HpEYY ey (] ! !
v DIRz |7 [EY/CN srka, ! il ps2 !
GY/18U v/g \ 35071 )
N M GEUsi 1O | or; S5 iex f
HCLk2 |F 2 6Y/V 14l cONTROL n 1 |
_____ 4
FIRE2 [13pOT/W GYiW || o AYER 2 | ;
BTART | | 14| NM/BN R . l !
START 2 | P LWIOR BK {4 | Jl
conL |THE sl = L
OoR ON
COINR U 1 9——49
BN (-
CON AULX. |5
SELF TEST {11
BK/Y
CABINET |16 w
P9 skrv
GND [k 2N SPE AKER
a2 |0p® ¢+ < Tty 4ty ¥t peeme—e—m————— === —————— - N R
1
AUDIO 1 |2 |-BN START | I.ﬂ_s
AUDIO GND B [N -=---1 !
" ] ‘~I\+
LED | |3 |W/BK W/EK: R !
LED 2 |4 |- WIR W/BN 1]4‘)&0 BK '
GND | L BRIV L S\ 1 :
COIN CNTR L |c B _— !
COINCNTR R | A [BUIBK i
et BK START 2 .
GND (N DIODE ceoo0 |
st N 4001 " WIR | g > iR !
_ L « ! ! |
:— ﬂ; ?‘é é é e W/OR :%‘K;L} BK. X
| = I~ [4 S92
z I |
| s g8 ]yl - |
i . o~ -1P35B m n - P35A o | ¢ a £28 ! '
HT LEFT - " o0 1 1 '
s iy - gy Cumissrmaess wltre ] '
[ Ri I ICOUNTER O ! APGCOUNTER  EOR COIN) DOOR WIRING \ L e e |
' M '
a—t ______ VOLUME com’kox__j OPTIONAL 1 DIAGRAM SEE SHEET 3A J 04 !
———————————————— —_— viw_ (71 !
I 1 |
COMP SYNC NIW VIW |5 [vw viw | | NOTICE TO ALL PERSONS nEcewmshmnshonAw»:g .
GNIW s ! CONFIDENTIAL: Reproduction forbidden without the specific writ-
GND ONON) 5| |G 3| I ten permission of Atari, Inc., Sunnyvale, CA. This drawing is only
BLUE |10 p/BY ey, Y/3U J208! I conditionally issued, and neither receipt nor possession thereof
YIGN /6N JGN ' ! confers or transfers any right in, or license to use, the subject mat-
GREEN |1 s _GNM{;,—‘ ' ter of the drawing or any design or technical information shown
RzD |12 R YR o] MR /eul ! ® thereon, nor any right to reproduce this drawing or any part thereof.
120 4 . Except for manufacture by vendors of Atari, Inc., and for manufac-
Y/GN; = i ture under the corporation's written license. no right is granted tc
! GN £ P22 Jee viR |- reproduce this drawing or the subject matter thereof, unless by
= written agreement with or written permission from the corporation.

Millipede™ Cocktail Main Wiring Diagram

© ATARIINC., 1982

0 A Warner Communications Company

SP-217 Sheet 2A
2nd printing




+HBIVDC UNREG

Jo . GRAY BLUE BROWN
5 Regulator/Audio Il PCB | 5] 11 Ky I 'k FF; SarEn
H . eoPpvVl 98 7 05 4 [ &
WBSOCA [ Schematic Diagram
5 b CR4
} IN4BE2 VOLTAGE SELECTION BLOCKS
| Color Raster Power Supply Wiring Diagram
|
| R33
VIOLET YELLOW
[ 33 J7 WIRE: [__j —l WIRES ’—_l
f 5 BEV[ 987654321 | @PV][987 65432 |
+t5V R
| R J_um VSENSE [——5} EC Blesresese CTPOAE  sasBSBY
| iNage T4 T 3 égg é<ééé MDA 3500 op /m 0 b Fe
| P ol P ool B = 7
4 S
| . [3] +sEnSE >6|G |T|E T'| :
| p— L
: -SENSE | I I C1
! |
[ | !
|
| RI T |COM OR/BIS |
| . . —[2] -sense ] : U Y g| )5
| 270 GND(2) | 2BV v/BK R | R > OR—
R3% J{f‘c w
| D | ] 3 | I I |1B.LvDe
I | BBV V/BR | | F& OR 2 | @ bvDC
1 ' ] VW |4A 5B 250V RIS | g6 voc
516 ) 1 =1 F 15V ATN leom B/ |§ 144,58 250V v GND
OND! TW/BR |CR I;_5f}’ A V¢
4 L ' =15 |one
- Whgrsec ||l _x 1 ®
J EY A28 : | :Fu: R 7 ]%VAC cTr
e5e ] ks 1 lls| | |Cx_snze sy e
A4 RE7 7 - SPKRI SPKR2 S(xle | I | Y KEY| .1 VAC
AUDIO | |’<$_‘FL Lcis ¥ gla = | BN | anl?
INPUT 1P P [ .22 J8 l | | | - 10
= . %SPKR’ Ja TRl e , | Y/BN! S/ENH ]LoiﬁVACCT
3 |SPKR2 w | | e
. I E\gv 3 N | : B/ | BY i3 3
cip L | ouT | “[erl | | B | Ov8U|, Jco;zfvac T
civ 33%@11‘ | | ‘ BUMW 5
l'ﬁ' 3 ci o RI9 | I | | -
22 X ‘,—-'|I|—/‘v;\£\,—— | L | | GY/BUI
2 larst ' l . | |
5 | : | BU/WI
|
o | | I
| l - |
Loz c7 b | ceotew Cio { e .
_1¢¢>¢ = 55/ FI%( DD | NOTES:
2 | SPRA AT /\ FOWER CORD ASSY MAY HAVE
¢ . { |SPKRE RTN WIRE COLORS AS SHOWN OR
L +12 VAC WIRE COLORS AS FOLLOWS:
- a8 JIg ONE BLACK WIRE (AC ), ONE
R25 GREEN WIRE GND AND ONE
3(,VaC Ga BW l B * 4] w2 voc WHITE WIRE (NEUTRAL ).
O R32 tLce s L com 1 Cagl $Eevbe /2\ USE 4AMP, SB 250V FUSE AT
Jo 5.0k 133Qj¢ I %1% = 1)5Q§VI (lébp\ngHAZZOv& 240V
3VAC = = 35V = = > f+22voC PEAN ONLY)
-Z?DC -
CRK
INSad| 4PLCS 1 }_EZVDC
T T T T T T Higved o
|
? —{7]+5 voc YN L L = e
\{ *—Ica‘s -15V0q, | BNy | (|BN ac Ac|BN Q> B | NOTICE TO ALL PERSONS RECEIVING THIS DRAWING
T n5pv | | GN/Y GN/Y TA SR 2% BU TO ON OFF CONFIDENTIAL: Reproduction forbidden without the specific writ-
[ GND. — c ten permission of Atari, Inc., Sunnyvale, CA. This drawing is only
________ BU 2|3 BU NEUT BU g & INTERLOCK conditionally issued, and neither receipt nor possession thereof
= : 3 SWITCHES confers or transfers any right in, or license to use, the subject mat-
Bk 4 ter of the drawing or any design or technical information shown
® thereon, nor any right to reproduce this drawing or any part thereof.
5 ATARI Except for manufacture by vendors of Atari, Inc., and for manufac-
________ ture under the corporation’s written license, no right is granted to
o reproduce this drawing or the subject matter thereof, uniess by

written agreement with or written permission from the corporation.

Millipede™ Reg./Audio Il PCB
and Power Supply Diagrams

© ATARI INC., 1982

o A Warner Communications Company

SP-217 Sheet 2B
2nd printing




Utility Panel Wiring Diagram

OR

|

VOLUME
3./ CONTROL

Y {)\KC BK
S4

COIN SW 123

RIGHT
COIN COUNTER

>

LEFT

2 3| P358

COIN COUNTER

Fluorescent Light Wiring Diagram

w
W

FLUORESCENT L|GHT

W

k)
I ol

STARTER

5 VAC

BALLAST

SPLICE (5 PLCS)

Coin Door

Wiring Diagram

SW. GND
RIGHT COIN SW.
LEFT COIN SW.
RIGHT LOCKOUT COIL
LEFT LOCKOUT COIL
+10VDC
©.3 VAC
6.3 VAC
CHASSIS OND

RIGHT COIN SW. NG
Y NO < BK

LEFT COINSW,

DIODE RIGHT

IN 400! | LOCKOUT COoiL
(2PLCS) W

LEFT

LOCKOUT COIL

[\om\nmm&wme

O

LAMPS

Coupler PCB Schematic

{7 ]sev

—

- 7777

NOTICE TO ALL PERSONS RECEIVING THIS DRAWING
CONFIDENTIAL: Reproduction forbidden without the specific writ-
ten permission of Atari, Inc., Sunnyvale, CA. This drawing is only
conditionally issued, and neither receipt nor possession thereof
confers or transfers any right in, or license to use, the subject mat-
ter 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 vendors of Atari, Inc., and for manufac-
ture 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.

Millipede™ Game Wiring Interfaces

© ATARIINC., 1982 SP-217 Sheet 3A
oA Warner Communications Company 2nd printing




N
0

>—

BEPRNFMEEFPRRERT FEERR o <R ]

]

R~

P20O
GMDZ
GNnD| !
euoi

- S ENSER2]
+s5Vv|B&

—
+svi|2

| =

+=VvOoOuT|Y

+ SENSE|Z!
+22.VI|3
+22v|X
-22V|4
-22UW

+1O03B UNRES|E
+IO3UNREG| I8

i

HoL &
VLK | i
He 2| F |
VoL 2Z(H
ON2|T
RTZ’?

1
LF2|L
DN M

FIRE | [N
START 2| P
SLAMIR
o AUX| S
coiNdL| T
CONRI|U
RESETL\/_
HDIRI |5
—

VOIRI |G
\/D\RZL
HDIRZ (&
LFI |Q
S

|

P Il
urP2]12
FIRE 2|13
START 114
<SP IS
CABINET]I6
SELF TEST|17
Qa

20

OII OTOTE oT[o.

ﬂﬂﬂiﬂﬂﬁﬂ“

BEEEw[a[e]

c2| ¢— |
cao09—— }

cz

C2zp——|}
—
—

ci9 >_~.__|l

l Tol OTOIOI of[ou

\JU

|
c3oe—= }
p—

~iq

COoOIN CNTR R [A

AUD GND|\2

COo\N CNTR L &

(=)

E

5

SYNC 6ND [+

q
0000 OONR

T

SW BND(K

BLU GND|L

GRN GN DM

ZIX T

RED 6ND N

aub z !

AUD | \2

LED |

LED 2. \&

S

HeYNC &

comrsvc 7

véeyYnNcl8

WOV ODC

q

BLU [0

GRN

RED N

confers or transfers any right in, or license to use, the subject mat-

NOTICE TO ALL PERSONS RECEIVING THIS DRAWING
CONFIDENTIAL: Reproduction forbidden without the specific writ-
ten permission of Atari, Inc., Sunnyvale, CA. This drawing is only
conditionally issued, and neither receipt nor possession thereof
ter of the drawing or any design or technical information shown

thereon, nor any right to teproduce this drawing or any part thereof.
Except for manufacture by vendors of Atari, Inc., and for manufac-
ture 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.

EMI Shield PCB Wiring Diagram

© ATARIINC., 1982 SP-217 Sheet 3B
° A Warner Communications Company 2nd printing




HEXA-
DECIMAL
ADDRESS

ADDRESS BUS SIGNAL LINES

MEMORY MAP

DATA BUS SIGNAL LINES

A14 A13 A12 A11 A10 A9

>
=y

3

(=]
~

D6 D5 D4 D3

(=]
N
o
-

FUNCTION

0000-03FF

0

0

0

0

0

A

D D

o

RAM

0400-0410
0408

1/0S0
OPTION SWITCH 0

0800-0810
0808

1101
OPTION SWITCH 1

1000-13BF
13C0-13CF
13D0-13DF
13E0-13EF
13F0-13FF

aaaaafoofloo

>r>r>>loxlo>[>B

>rrr>loxr o> |>»

voooofoojoo o
voooofjoojoo
Uooouojoojoo
covooojoojoojo
voooofjoofjoojo
Uoooofoo oo
covoojoojoofo]8

PLAYFIELD RAM

MOTION OBJECT PICTURE
MOTION OBJECT VERTICAL
MOTION OBJECT HORIZONTAL
MOTION OBJECT COLOR

2000

[=3 FeleNoNoNoll [« Nel foNe)

il k=X =R>RoNol (ool NolNe]

o

o> >rr>>> o> o> |I>

OjJ0O0O000 OO0 OO0 Jo

TRACKBALL HORIZ DIR
VBLANK

START 1 SWITCH

FIRE 1 SWITCH
TRACKBALL HORIZ COUNT
OPTION SWITCH 2

TRACKBALL VERT DIR
START 2 SWITCH

FIRE 2 SWITCH
TRACKBALL VERT COUNT
OPTION SWITCH 2

COIN SWITCHES
SLAM SWITCH
JOYSTICK POSITIONS

w)

SELF-TEST SWITCH
CABINET SELECT

EAROMRD

2480-248F
2490-249F

—_ a

STAMP COLOR RAM
MOTION OBJECT COLOR RAM

2501
2502
2503
2504
2505
2506
2507

a4 aaao0c0ol>r>»

aa00as0of>r>

2 OS2 00O =I>>

vivlvivlviviv] IvRul o]

COIN CNTR L
COIN CNTRR

START LED 1

START LED 2

TRACKBALL ENABLE (TBEN)
VIDEO ROTATE (VIDROT)
CONTROL SELECT (CNTRLSEL)

2600
2680
2700
2780

e [eNeRoloNoNoNol Fole]

IRQRES
WATCHDOG
EAROMCON
EAROMWR

300-3FFF
400-7FFF

=l [=leNoRoN (o NeNoloNoNeNoll folNol ol

PajJoooojoooocoocoojoo o

>PrloococojJooocoocooocojoojo

Prj|o—,0jJoocoocoocooco

> >
> >
> >
> >
> >
> >

TDISETETSEESEEEES|ssS

ROM (NOT USED)
ROM

Schematic Reference Designators and Symbols

Logic symbols depict the logic function performed by that particular device and may differ from the
manufacturer's data.

REFERENCE DESIGNATORS: WIRE COLORS:
C Capacitor R Red
CR Diode, signal or rectifier GN Green
F Fuse Y Yellow
J Connector w White
L Inductor, fixed or variable BU Blue
LS Speaker BN Brown
P Connector BK Black
Q Transistor or silicon-controlled OR Orange
rectifier

\'} Violet
R Resistor, fixed or variable GY Gray
S Switch
T Transformer
TP Twisted wire pair

Voltage regulator
Crystal

<<

Electrical components shown on the schematic diagrams are in the following units unless otherwise
noted:

Capacitors = microfarads (uf)
Resistors = ohms (Q)
Inductors = microhenrys (uh)

SYMBOLS:

‘-!—_ PCB edge connector pad

Ground D

Test Point PCB test connector pad
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Schematic Notes
Unless otherwise specified
Resistance: () (K=KS2, M=MQ), 1/4 (W) carbon resistor
Capacitance: 1 or higher— (pF), less than 1—= (yF)
working voltage — 50 (V)
ceramic capacitor
Inductance: (vH)
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Schematic Notes

Uniess otherwise specified

Resistance: (2) (K=K, M=MQ), 1/4 (W) carbon resistor
Capacitance: 1 or higher— (pF), less than 1— (yF)
working voltage = 50 (V)
ceramic capacitor

Inductance: (vH)

Electrolytic Cap: Capacitance Value (¢ F)/working voitage (V),
NP — non-polar {or bipolar) electrolytic cap.
Refer to the parts list for additional component information.

9 indicates test point connection

h indicates chassis ground unless otherwise specified

Hz indicates cycles per second

For safety purposes (and continuing reliability)
A replace all components marked with safety symbol with

identical type.

NOTE: FR — fusible resistor - —gwi—
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Millipede™ Troubleshooting with the CAT Box

Troubleshooting with the Read/Write
Controller

A. CAT Box Preliminary Set-Up

1

S S A

o

10.
1.

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

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 SELF-TEST: 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.

B. Checking the Address Lines

1.
2

Perform the CAT Box preliminary set-up.

Set CAT Box switches as indicated:
a. BYTES: 1

b. PULSE MODE: UNLATCHED

c. 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 the IC-pin with the DATA PROBE and check that
the 1 or O LED indicated in Table 1 lights up. Repeat
this step for each address line listed in Table 1.

Repeat parts 2-c through 5 using address 5555.

Table 1 Address Lines

Logic State Logic State
For IC-Pin For
Address AAAA Address 5555
1 2C-25 0
0 1B-13 1
1 1B-14 0
0 1C/D-16 1
1 1C/ID-7 0
0 1C/D9 1
1 1CID-5 0
0 1C/ID-3 1
1 1D/E-5 0
0 1D/E-3 1
1 1D/E-7 0
0 1D/E9 1
1 1D/E-18 0
0 1D/E-14 1
1 1D/E12 0
0 1D/E-16 1

C. Checking the Data Lines D. Checking the RAM
1. Perform the CAT Box preliminary set-up. 1. Perform the CAT Box preliminary set-up.
2. Set CAT Box switches as indicated: 2. Set CAT Box switches as indicated:
a. BYTES:1 a. DBUS SOURCE: ADDR
b. R/W MODE: (OFF) b. BYTES:1024
¢c. R/W: WRITE c. R/W MODE: (OFF)
3. Key in address 0000 with the keyboard. d. RW:WRITE
4. Press DATA SET. Key in data AA with the keyboard. :":‘i:\adg;s; 0000 ‘_’:'t: the k?y;’_“:d'd
Y] et the ox switches as indicated:
5. Set RIW MODE to STATIC. a. R/W MODE to PULSE and back to (OFF)
6. Probe the IC-pin with the DATA PROBE and check that b. R/W to READ
thg 1or0 LED indicateq ir_l Table 2 lights up. Repeat c. R/W MODE to PULSE and back to (OFF)
this C'ECK for each IC-pin in Table 2. 5. If the CAT Box reads an address that doesn’t compare
7. Set R'W MODE to (OFF). with that written, the COMPARE ERROR LED will light
i ; up. The ADDRESS/SIGNATURE display of the CAT
8. Repeat parts 4 through 6 using data 55 in part 4. Box will show the failing address location and the ER-
ROR DATA DISPLAY switch is enabled. Using this
. switch, determine if the error is in the high-order or
Table 2 Data Lines low-order RAM.
Logic State Logic State 6. Repeat this test with DBUS SOURCE set to ADDR.
For IC-Pin For 7. Set the CAT Box switches as indicated:
a. BYTES: 256
Data AA Data 55 b. DBUS SOURCE: ADDR
c. R/W MODE: (OFF)
(1) 22'13 (1) d. R/W: WRITE
1 4E-16 o 8. Repeat parts 5 through 6 using addresses 7000, 1700,
0] 4E-15 1 1200, and 1300.
1 4E-14 0
0 4E-13 1
1 4E-12 0
0 4E-11 1
1 4E-2 0
0 4E-3 1
1 4E-4 0
0 4E-5 1
1 4E6 0]
0 4E-7 1
1 4E-8 0]
0] 4E-9 1
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E. Checking the Custom Audio 1/O Chips

F.

I

NOTE

Millipede has two custom audio I/O chips.
Each must be tested separately. There are
several ways to test these chips:

¢ Perform the self-test.

¢ Substitute a known good part for a sus-
pected defective part.

¢ Use the following procedure.

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

a. BYTES: 1
b. RI/W: WRITE
c. 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 MODE 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.

Checking the Player Switch, Option Switch, and
Trak-Ball™ Inputs

Perform the CAT Box preliminary set-up.

Set CAT Box switches as indicated:
a. BYTES:1

b. R/W: WRITE

c. R/W MODE: (OFF)

Enter address 2505 with the keyboard.
Press DATA SET and enter data 00 with the keyboard.
Set R/W MODE to PULSE and back to (OFF).

For each entry listed in Table 4, do the following:

Set R/W MODE to (OFF).

Set R/W to WRITE.

Enter the first address with the keyboard.

Press DATA SET and enter the data for that ad-

dress with the keyboard.

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

Set R/W to READ.

Enter the next address.

Set R/W MODE to STATIC.

Activate the input switch or signal indicated in

Table 4 and check the test result.

j. Set RIW MODE to (OFF).

k. Repeat parts g through j for each subsequent ad-
dress given for the entry.

Qoo

—Fa e

Table 3 Custom Audio 1/O Chips

Table 4 Player Switches, Option Switches, and Trak-Ball™ Inputs

Address Data Test Results

040F 00

040F 03

0400 55

0401 AF Custom Audio 1/0 Chip 4D
channel 1 produces pure
tone.

0401 00 Custom Audio I/O Chip 4D
channel 1 turns off.

0402 55

0403 AF Custom Audio 1/0 Chip 4D
channel 2 produces pure
tone.

0403 00 Custom Audio 1/0 Chip 4D
channel 2 turns off.

080F 00

080F 03

0800 55

0801 AF Custom Audio 1/0 Chip 4B
channel 1 produces pure
tone.

0801 00 Custom Audio 1/0 Chip 4B
channel 1 off.

0802 55

0803 AF Custom Audio 1/0 Chip 4B
channel 2 produces pure
tone.

0803 00 Custom Audio 1/0 Chip 4B

channel 2 off.

Entry Address Data Input Switch/Signals Test Results
1 2507 00
2000 Option Switch 0 Toggles 1-4, DATA display changes when
Trak-Ball™ 1 HDIR, FIRE1, any of these switches or
VBLANK, START1 signals is activated.
2001 Option Switch 0 Toggles 5-8,
Trak-Ball™ 1 VDIR, FIRE2,
START2
2010 Left Coin Switch, Right Coin
Switch, Auxillary Coin
Switch, SLAM
2011 Self-Test Switch, CABINET
2 2505 FF
2000 Trak-Ball™ 1 HCOUNT and DATA display changes when
HDIR, VBLANK, START1, any of these switches or
FIRE1 signals is activated.
2001 Trak-Ball™ 1 VCOUNT and
VDIR, START2, FIRE2
3 2507 FF
2000 Trak-Ball™ 2 HCOUNT and DATA display changes when
HDIR, VBLANK, START1, any of these switches or
FIRE1 signals is activated.
2001 Trak-Ball™ 2 VCOUNT and

VDIR, START2, FIRE2
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G. Checking the LED, Coin Counter, and
Video Rotate Outputs

1. Perform the CAT Box preliminary set-up.

2. Set CAT Box switches as indicated:
a. DBUS SOURCE: DATA
b. BYTES: 1
c. R/W: WRITE
d. R/W MODE: (OFF)

3. Enter the address in Table 5 with the keyboard.
CAUTION

If you write ON data to activate a solenoid,
deactivate 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.
¢ 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 On Off Output Device

Data Data
2501 FF 00 Left Coin Counter
2502 FF 00 Right Coin Counter
2503 00 FF Player 1 LED
2504 00 FF Player 2 LED
2506 FF 00 VIDROT

Troubleshooting with Signature
Analysis

A. Checking the Address Bus
1. Perform the CAT Box preliminary set-up.

2. Connect the three BNC-to-EZ clip cables supplied with
the CAT Box to the SIGNATURE ANALYSIS CONTROL
START, STOP, and CLOCK jacks of the CAT Box.

3. Connect the three black EZ clips to a game PCB
ground test point.

Set the CAT Box switches as indicated:
. TESTER MODE: SIG

TESTER SELFTEST: OFF

PULSE MODE: LATCHED

START: Negative-going edge trigger
STOP: Negative-going edge trigger
CLOCK: Negative-going edge trigger

Press TESTER RESET on the CAT Box.

Connect the CAT Box Signature Analysis probe tips as
indicated:

a. START: Pin 25 of Microprocessor 2C

b. STOP: Pin 25 of Microprocessor 2C

c. CLOCK: ¢2 test point

Verify the set-up connections by connecting the DATA
PROBE to a game PCB ground test point. The CAT
Box ADDRESS/SIGNATURE display should show
0000. Now connect the DATA PROBE to a +5V test
point. The ADDRESS/SIGNATURE display should
show 0001.

Probe the IC-pin listed in Table 6 with the DATA
PROBE and check for the signature indicated.
Repeat this check for each IC-pin listed.

~oaoow

NOTE

To avoid faulty readings while performing
these troubleshooting tests, take care NOT to
short-circuit two or more IC pins with the CAT
Box DATA PROBE. Should this accidentally oc-
cur, you must start the test again.

Table 6 Address Bus Signatures

B. Checking the Address Decoders
1. Perform A. Checking the Address Bus.

2. Probe the IC-pin listed in Table 7 with the DATA
PROBE and check for the signature indicated.
Repeat this check for each IC-pin listed.

Table 7 Decoder Signatures

3. Key in the address pattern given in Table 8 (use 4000 to
start).

4. Set the R/IW MODE switch to PULSE and then back to
(OFF).

5. Check the CAT Box ADDRESS/SIGNATURE display
for the appropriate checksum.

6. Repeat parts 3 through 5 for each address listed in
Table 8.

Table 8 ROM Checksums

IC-Pin Signal Name Signature
1D/E-16 ABO uuuu
1D/E-12 AB1 5555
1D/E-14 AB2 ccce
1D/E-18 AB3 7F7F
1D/E-S AB4 5H21
1D/E-7 AB5 OAFA
1D/E-3 AB6 UPFH
1D/E-5 AB7 52F8
1C/D-3 AB8 HC89
1C/D-5 AB9 2H70
1C/D-9 AB10 HPPO
1C/D-7 AB11 1293
1C/D-16 AB12 HAP7
1B-14 A13 3C96
1B-13 A4 3827
2C-25 A15 755U

IC-PIN Signal Name Signature
1B-1 MOS 822A
1B-2 SCRAM A169
1B-3 110 C5U3
1B-5 ROM1 ICFH
1B-6 ROM2 0319
1B-7 ROM3 ueu2
1B9 ROM4 H601
3E-4 INPUTS 72P5
3E-5 OUTPUTS 062F

3E-10 11081 HCC5
3E-11 1/10S0 9PPA
3E12 ZRAM 9ACA
4F-3 ROM 96C0
4H-9 EAROMRD 61F3

4H-11 IN1 4696

4H-12 INO 4H6H

Troubleshooting with Checksums
NOTE

This procedure can only be done with those
CAT Boxes equipped with a Checksum Switch.

While testing with checksums, adding 270 pF
capacitors to A14 and A13 may be necessary.

1. Perform the CAT Box preliminay set-up.
2. Set the CAT Box switches as indicated:

BYTES: 256

DBUS SOURCE: DATA
R/W MODE: OFF
CHECKSUM SWITCH: ON

aoop

Address Checksum
4000 CE95
5000 1203
6000 7A4B
7000 176F

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.
Bad microprocessor chip.

Bad bus buffers.

Bad ROM.

Bad RAM.

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 some-
where 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 some-
times allow the Self-Test to be used to diagnose the failure
during a RESET condition.
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