DISASSEMBLY INSTRUCTIONS

CHASSTS REMOVAL

Lay console facedown on a soft profective sur~
face and remove four screws holding fop o
cabinet boftom. Screws near rear of botiom
also hold circuit board in place. Separate
front of cabinet boitom and lift cabinet boftom
off cabinet Jop. CAUTION: when lifting
clreuit board out of cabinet top, damage to
shielding foll may result If exireme care Is
not exercisede Lift front edge of circuit
board clear of mounting pins (between switches)

and release connectors and switches  from
cabinet backe

JOYSTICK CONTROLLER

"Remove ' four screws from bottom of Joysiick base

and  11{t bottom off base.
circult board in place.

Screws also hold

PADDLE CONTROLLER

Pull knob off conirol, remove fwo ‘screws from
bottom of base ‘and 1ift bottom off base.
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The listing of any available replacement part herein does not constitute in
any case a recommendation, warranty or guaranty by Howard W. Sams &
Co., Inc., as to the quality and suitability of such replacement part. The
numbers of these parts have been compiled from information furnished to
Howard W. Sams & Co., Inc., by the manufacturers of the particular type

of replacement part listed. 83P7Z 01769
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TROUBLESHOOTING

POWER SUPPLY

|f the unlt Is dead, check for 9.92V from the
AC adaptor. |f the voltage Is absent, check
for possible shorts to ground and. check DC
Input Jack (J201) and the AC adaptor plug for
possible opens or bad connectionse. 1f the
9,92V s good, check for 4.92V at the output of
the Regulator IC (A203). If the voltage Is
absent, check for possible shorts to ground and
check IC A203 by substitution. Check the AC
ripple with a scope at the input and output of
IC A203. {f there Is too much ripple, check

Capacitors €241 and C242 and Electrolytic C243"

at the Input of IC A203 and check Capacitors
€200, C204, c212, €213, C236, (237, €239 and
C240 and Electrolytic C214 at the output.

VIDEO

| f there is a carrier from the RF modulator but
no video, check for 4.91V. at pin 4 of the MPU
IC (A200) and pin 20 of +the .TIA IC. (A201) and
t+he RAM IC (A202).. If the voltage Is absent at
any of the ICs, check - for possible ‘opens or

shorts on the printed circult boards - If the
voltage Is absent at all the ICs, 'check the
Regulator I1C (A203) and ' the AC adaptor.  If the

voltage Is good, check the 3.58MHz clock: pulses
at pin 11 of IC A201. ~If the pulses are ‘ab-
sent, check the voltages and components as-
soclated with- the 3.58MHz. Osclilator: Tran-
sistors (Q200 and Q201).. |f +the pulses are
good, check the 1.19MHz clock pulses at pins 4
and 26 of IC A20t. |f the:1.19MHz pulses are
absent, check for opens ‘or:shorts on the cir=
cuit board and check {C - A201" by substitution.
Check the video waveforms: at pins: 5 thru 9 of
IC A201. If any of the waveforms are: absent,
check +the components associated with the mis-
sing waveform and check ' IC A201 by substitu-
tlon. Check for a video: waveform at pin 4 of
the RF Module. If +he waveform . Is absent,
check the components associated with pin 4.of
the RF Module and check for “possible opens-or
shorts on the circult board. If the video
waveform Is -good, check - the . voltages ' and
components associated with Switch Transistor
(Q203) and the RF Modulator 1C (A204),

COLOR

If the colors are not correct, check: the fre=-
quency: of the 3.58MHz Oscillator and the "Color
Delay Adjustment®. If there are also wavy
ltnes In the picture or the colors fade in. and
out, check Capacitors C241, C242 and Electro-
lytic C243 and Regulator [C: (A203). If there
is no color, check the waveforms on pins 6 and
9 of the TIA IC (A201). 1If the waveforms:  are
absent, check for possible shorts or ‘opens. and
check IC A201 by substitution.... If the: wave-
forms have no color Information, check the
Color, B/W Switch (S204), Capacitor (€233 and
check the voltage on pin 21 of the RAM IC

(A202). Check the MPU IC (A200) and IC A202 by
substitution. Check the connections on socket
J200. if the waveforms on pins 6 and 9 of IC
A201 are good, check. Capacitors C211 and C210
and Resistors R210, R211, R228 and R234. |f no
problems are found, check the voltages and
components assocliated with' the RF Modulator IC
(A204) and Switch Transistor (Q203).

AUDIO

If there. is no sound;, check for a 4.5MHz
waveform at the collector of +the 4.5MHz Sound
Oscliilator: Transistor (Q202). |f the waveform
Is absent, check the voltages and components
assoclated with Transistor Q202. |f the wave-
form Is good, ' check thé  adjustment of Coil
L201. Check for audio waveforms at pin 12 and
13 of +the TIA IC (A201) while a gams s In
progress.
check . for.. possible "shorts - or .opens on the
clreult board and “check: IC. A201 by substitu=
tion.. . 1f the. audio. waveforms are 'good, check
Capacitors: C206 thru €209 and -Resistors R206
thru:R209.

SYNC

1 f the vertical or horizontal won't lock In or
there 'Is vertical or horlizontal jitter, check
the  sync: waveform at 'pin- 2 of +the TIA IC
(A201)o - 1f the waveform s absent, check for
possible ‘shorts and check . IC A201 by substitu-
tione If the waveform 1s. good, check Dlode
CR203 and Resistors R217, R221 and R230.

JOYSTICKS AND PADDLES

I.f some .positions or buttons on the joysticks
don't ‘work, check for breaks' in the circuit at
socketsJ202 ‘and J203 and check the buttons and
switches on'the joysticks for proper operation.
Using the Joystick and Paddie Connection Chart,
check the’ voltages on the appropriate pin. while
operating the Joystick or paddie switchess: The
voltages should drop from 4.80V to OV when the
sultch Is closeds |f the voltages are not: cor=
rect, check +the bypass: capacitor connected o
The defective pin and check for possible shorts
or .opens -on:the printed circuit boards . |f no
problem- 1s: found, check the MPU IC (A200), TIA
IC ' (A201) and. RAM I1C '(A202) by substitution.
I'f: the paddle controls are not working  proper-
ly, ‘check the waveforms. on plns 37 thru 40 of

“ {C A201 while turning the paddle control.  The

waveform should vary- from.a .5Vpp pulse waver
form with +the control. fully clockwise to a 1Vpp
sawtooth ‘waveform ~with.  the control. - fully
counterclockwises  The waveform reaches a maxi-
mum ‘voltage ‘of 4.8Vpp between the two posi-
tions.. |f the waveforms are not present or not
proper, ‘check ' the bypass capacitor connected to
the defectlive pin, check for shorts or opens on
the printed clrcuit board and check IC A201 by
substitution.

If the audio waveforms are absent,:

TROUBLESHOOTING (Continued)

JOYSTICK AND PADDLE CONNECT|ONS

A201 A202 J202 J203
PIN NUMBER PIN NUMBER PIN NUMBER PIN NUMBER
JOYSTICKS
LEFT (Player 1)
Up 12 1
Down 13 2
Left 14 3
Right 15 4
Button 36 6
RIGHT (Player 2)
Up 8 1
Down 9 2
Left 10 3
Right 1" 4
Button 35 6
PADDLES
LEFT 1 Control 40 5
Button 15 4
LEFT 2 Control 39 9
Button 1 3
RIGHT 3 Control 38 5
Button i 4
RIGHT 4 Control 37 9
Button 10 3
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PARTS LIST AND DESCRIPTION (CONTINUED)

(When ordering parts, state Model, Part Number, and Description.)

MISCELLANEOUS

ITEM MFCR. "
No. PART NAME PART No. NOTES
J201 Jack 79-5918 DC Input
S1 Switch Part of Joystick Controller Part No. CA=012994-03
thru
S5
$6,7 Swiich Part of Paddle Coniroller Part No. CA=012760-06
$200 Swultch CO-12241 Channel Select (2,3)
5201 Switch C0-10373 Power (On,0ff)
5202 Switch C0-10388 Game Reset
S203 Swltch C0-10388 Game Select
§204 Switch C0~10373 TV Type (Color, B/W)
$205 Switch C0~12241 Difficulty Left (A,B)
5206 Sultch C0-12241 Difficulty Right (A,B)
5207 Switch EWC-TV=GS Select (Computer,TV), Complete Assembly
S1A Switch Part of Joystick Controller Part No. CA=012994-03
thru
S5A
X200 Crystal C0-16010 3.58MHz
Adaptor CA=014034 AC (9V @ 500mA)
Adaptor CA=014034A AC (Heavy Duty)
Controller CA-012994-03 Joystick
Controller CA~012760~06 Paddle
Handle Insert Cco-12116
P.C. Board CA-012233 Maln (Includes RF Modulator)
P.C. Board CA=-016741 Joystick
RF Modulator CA-012174 Channel 2/3

CABINETS & CABINET PARTS (When ordering specify model, chassis & color)

MISCELLANEOUS ADJUSTMENTS

Suggested Alignment Tools:

GC ELECTRONICS

L201, L210°D°DBOQDGD00000'000000.D°°0°aGDGGOODUSDDOO000090069300’ 9302, 9304

COLOR DELAY ADJUSTMENT

Adjust Color Delay Control (R213) for normal
color on a game cartridge with a known colors

SOUND ADJUSTMENT

Connect a pickup loop to a Frequency Counter

and slip the loop over L201. Adjust L201 for a
frequency of 4.5MHz.

10

RF MODULATOR ADJUSTMENT

Set a TV on channel 2 or 3.
the same channel
plcture.

Set Switch 5200 on
and adjust L210 for the best

RESISTANCE MEASUREMENTS

<
Y I g 8
= =] [
prony [TV - B O TV B AT =l [T
N.I= 1T | O = =)= O | e =
o I = SR o O ST S e W B [ I = T B —t
oy
- N N R
= = o < w
w b | 2w | O | =] e F | = | w -t [T
D= e |2 N = O | o= | = (] =
Lo S T~ S IS BN O A~ T (o B B~ WO B S -] -t
=
<=1 [t o Vs o
~ ~ = & <
= o o o [WAl =
—fle |2 el =zl l=]w| o2 wi =] uw L o4
Al | | 2 | N | = | O == | 0| | 2] e Z = -
— o |- lN e ld& o=l Qd]lo = oa )= = Y
m;—-«
w8 Q 3 g 3
=1 = o o o Ll
—_—f | o l=z|lw =2|w!id|=2]w|=]w0 o~ o
E,MD_ZHzmHzHZOOMZHo (+2] <
% - o |m N (o fsloalESslalo -l | & —t [¥o3
wn|=
@ <t o]
% 5| |8 AR =
== o o o el o)
e f e | 2 | e |2 ) = b | N =SR] (] [— e}
aplZ|Im|lZ2lz2|lnl2l=m]lZ2|Q|=]O]|o] = T3] o O
I [ T (R~ W B S B~ VEE S N ~ VO B B NI S o W B ON N (e 0 [aN} o
e o o ~ 0 ~
o o~ ) I o
= o o < o v
el |2 W (N |zl 2zl Q=0 =2 o]
Ol =2 = | 2 1N | =l 2] 0 e QY e | 2 o
—_ o |l o et =N e N e | e —
Q.12 N N 8 N 2
sy SYTURE - I TUR (e zlxw|lF|l=]3]| =2 o 3 ¥}
O = = 1 = | < | e ] QO e O e |2 ™ 5 w0
@ IS I~V =R N S ' W e R R S T SN - B B =W =) 1 <t
~ — - Lo —t W
mz N CN & Nom o .
=l lzlelmr|lzlelzlluwlz|l0]=] S| <
e f ) B | et | Z e | 2 e e 2 = O 2 w0 i
% o |-l lm]-= alol ool - ol [72)
bl N=1 =} < oo <
& Q 3] & e -
wi= o =) o w ¥ TwlQ
“lzle|z|e|2|2|3 2|28 28] |818] |S
= e -t L — —_
(=B R S A 0 Sl B -l B B =l B Il - =
0 <] o ) o ] .
@) — — o - ™ - 1=
= =] o ~ 18 Il ~
%z.,_u.zu..-—-xzu_zu_u_zr\zu_ R = B
alZ w2 jlo|lwl2|=m|Z]|Z ] =] 0| =] = N R o
Z [ S T~V B VG N = W B T~ PN B R N B TR~ WO B oN U o WU SR — [ g
%W © © o © N
- — e} — 3] o
=2 o o w | G
_— | Z w2 w ] = e w =R 2] B R
Bl || Z (2|5 Z|=Z2EIZ2|=m]lol | 2 o |
= TN T~ Y B T I ot (R R B B o SR B e T N = W R o I B o WO B} i
on ™~ e~ —t ~ i
@ — — 3] — I38) P o
o o
=18 1=1: |8 |z|s 2|2 8l2||818157 8|8
et Lol e
™~ st 2 R = 3
= - =4 o wilXim|lo| g
u— Zlr|olz|Ll=z2]w|lw|2|0] 2] L ™ |3 ~ | ©
- 2Z | O e | 2 =2 Z] e OY | e 2 o o < | N
ALl la | S |lajm|laldlalaldlaldlol] - — -
] [¥o) [re} o w o
— — & — &
= o 0 wilelw
w ! 2| w = TR N ™ zZzl Al Z] || o |
~l=E | == — = e | o= o= Z] 2 o ™ N
ol S lalS|lolalSlalSlolalQlal sl S - — | =
Lo
- o o | = Q| =
Eg o S ooﬁ%oc
el Y Q I Sl IElgely
[l IS << = < | < oo

Measurements taken with S201 On, S$S200 Channel 2, S204 Color, S205 and S206 A,
no cartridge used, no Joysticks or Paddle Controllers connected.

¥0092-X0O 12A0N
Hv.LY

¢ Y30104




PARTS LIST AND DESCRIPTION (CONTINUED)

v {When ordering parts, state Model, Part Number, and Description.)

ELECTROLYTIC CAPACITORS

Y0092-XO T3A0WN
HyLy

(When ordering parts, state Model, Part Number, and Description.)

® PARTS LIST AND DESCRIPTION

ITEM RATING MFGR. ITEM MFGR.
— No. PART No. No. RATING PART No.
T2 ne go mmon c214 4,7 35V C243 | 2200 16V
NS rroaa E E; D )
N8 RS o G&AS
= . = = -
<2 N 8RRk & ITEM MFGR ITEM MFGR
N OO~ -~ OO . .
<= 3 dag g Segl No. RATING PART No. No. RATING PART No.
— O ~N
g3 S RS2 2 PURD
U Woh o modo €200 ol c227 .001 50V 10%
= FE= = ZEES 202 10 NPO 50V 5% c228 .001 50V 10%
0w EZ c203 .01 25V c229 001 50V 102
(=) ¥ RAR K K{AzA C204 022 100V c230 .001 50V 10
<= &5 &{T T LLgw 205 .01 25V c231 001 50V 10%
S = NN NN N ~ NN N
& & 5% 3395 & 88lg €206 820 50V 5% co-10821 C232 .001 50V 10%
< e (N9 O SY¥IS c207 820 50V 5% €0-10821 c233 .001 50V 10%
. M N MO ()} MM NN
< 55 555 5 S5%5 €208 ol C234 .001 50V 10%
~ |= b B A A €209 47 NPO 50V 5% €235 .001 50V 10%
L = ) c210 47 NPO 50V 5% €236 .01 25V
S S ~ c211 22 NPO 50V 5% c237 .01 25V
7 E w = = B N « BB~ ~ OO @O C212 .01 25V c238 o1
© |WEES|E 8 & S8~ = fwon 213 001 50V 10% 239 .
=| TEIE E OB oEpp N gy c215 150 50V 10% €240 .01 25V
? |6 5l & B EEE & EEEE c216 | 470 50V 10% C241 | .1 100V 10%
® |< = c217 470 50V 10% c242 o1 25V
2 7| < c218 068 100V 10% C244 .01 25V
= w9 - c219 .068 100V 10% c245 o
L |¥|gZ Qe LE N €220 .068 100V 10% €250 100 50V
— Sz SY hBih | S53md c221 .068 100V 10% ¢251 47 50V
O o
o = PR I3 2 ZE83R c222 o1 252 001 50V
7 = L 29z Z ZZL3F C223 001 50V 10% €253 001 50V
‘B c224 .001 S0V 10% C254 15 50V
= c225 2001 50V 10% c255 |. 68 50V
) 5 23 Sn 3o | €226 2001 50V 10%
= BT 2T €8s o *
= =D ed LR 2 g8y
—l >—_ = 1 F Ty
() o
g * B BHE B BEEY
@ o
© S CONTROLS (All wattages 1/2 watt, or less, unless listed)
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