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A. BASIC MAINTENANCE FOR P.C.BOARD

Almost

of troubles can be repaired by exchanging an IC. To find

out what IC is defective, examine P.C.Boards in the following

procedure. At the same time, carefully check for damage of parts,

shortcircuiting or breakage of pattern, which may be caused when

mounting or dismounting IC.

About half of troubles can be repaired by checking or exchanging
CPU Chip and EP-ROM on the CPU P.C.Board or FUSE-ROM on the I/0
P.C.Board. If not repaired after that, check other IC's with
reference of "B. SYMPTOM OF TROUBLE AND CHECK POINT".

¥, CPU

P.C.Board

(1)

Give shocks to EP-ROM and CPU Chip one by one with a
plastic hammer or the like. If a symptom of the image

changes, exchange the device.

(2)

Warm EP-ROM and CPU Chip one by one by a hair dryer.
If a symptom of the image changes, exchange the device.

(3)

If the trouble can not be repaired by the above steps,
Remove CPU Chip and check IC socket. Exchange CPU Chip

with other one.

(4)

Remove EP=~ROM and clieck IC socket. Exchange it with
other one. (Check EP-ROM one by one.)

2. 1/0

P.C.Board

(1)

Give shocks to FUSE=ROM with a plastic hammer or the like.
If a symptom of images changes, exchange it.

(2)

Warm FUSE-ROM and, if a symptom of images changes, exchange
it.

[ (3)

Remove FUSE-ROM and check socket. Exchange it with other

one.




3. Sound P.C.Board

(1)| Give shocks to CPU Chip, EP-ROM and IC-8 and warm as well
as other P.C.Boards. If a symptom of images changes,

exchange the device.

(2) |Remove them one by one and check IC socket. Exchange it

with other one.

B. SYMPTOM OF TROUBLE AND CHECK POINT

If the trouble can not be repaired by the checks in "A., BASIC
MAINTENANCE FOR P.C.BOARD", do the same to other IC's with
reference of the following tables. In the tables;

"SYMPTOM" cccma—- Symptoms of troubles on the screen
or sounds.

"P,C.BOARD" e The most probably trouble making P.C.
Board amoung CPU, Y/0 and Sound P.C.
Board.

"CHECK POINT" w~=-= Parts on a P.C.Board listed in the
order of probability of trouble making.
If all parts are good, check other IC's
with reference of the circuit diagram.

NOTES

# Tllustrated images are marely reference samples. Therefore,
it does not always follow that you can get the same images

on the screen.

# A mark of a figure and alphabet in the column of the "CHECK
POINT" shows the position of parts on the P.C.Board. i

# There are three kinds of specification in CPU P.C.Board, as
follows. Confirm the number printed on your CPU P.C.Board

and see check points for the number.

a. TSF-CPU P1=-500802

b. TSF—CPU P1-500810
c. TSF=-CPU P1l-500861



* "Image" in these tables is a general terms for images which

appear on the screen, such as attacker, laser gun, shelter,

spaceship carrier, laser shell, shell fired by attacker,

number of credited coin, score of player and highest score.

* Troubles are roughly divided into three kinds as follows;

P

Troubles on image on the screen
% Troubles on software of game

s
w

Troubles on sound

l. Troubles on image on the screen

SEYEM P T O . P .C.BOARD CHECK POINT
A shell from attacker leaves | &L 35 R0 27 2% 3%
a track, making a line. At -
t21s tlgé,hthere 13 no dis-~ cad s R A ahls
play and the game does not R R #
PERLTCSS: T YT TY T
WA WYY
XN T!I !!1*
ol
e
-00008 (C) T-00000 J
The image waves to sides and| ;4. st sulL /O 41 43 5I
the game is impossible. - 5J
seesssessnsns
XXX TT I T T T
LI LYY
0N
NANRNRN WYY
|
oW ol -
A
1-00009 (£ ~§-00000
White horizontal line appears S ] CPU 500802 5D SE
on the screen, and laser Sy ™ " :
shell explodes when hitting 500610 5D SE
on the line. ok S 2 bl " 500861 5C 5D
LI LTI Y]
PARRDIRDDE R PP
FONNRNRNWWW YW
1 383838388884
[
N oW od A
i
1-00000 (¢ _§-0GO0O
TOP-00000




SYMPTOM P.C.BOARD CHECK POINT
A group of attackers drops I/0 1K 2K
suddenly to the bottom of
the screen. But, another sasasssssnss CPU 500802 |5J
group of attackers which WNRNRRNRRNRRR D " 500810 5J
appears first also remains PRRRRRRPPRRW
on the screen. RO W W W W " 500861 5I
teReeeeeeRee
SR 5% 99 99 52 92 54 1R 9 59 9% 9%
WWWWWWWWW NN
WHWWWAWWEWWW
1-00000, ¢, 1-6U0U0
TOP-00U0D
Only images of figures and CREn1T o2 CPU 500802 4E
English letters do not 3 " 500810 4E
appear on the screen. ’
LYY YT T T L
XTI T Y T
RN KON W W W W
111313813113
Several horizontal lines ckevit a2 CPU 500802 5D 5E
appear on the screen. n
Laser shells pass the lines. 2sssssssssss 500810 5D 5E
YL LLLLLILL " 500861 5C 5D
LTI XYY T T
RRONRRRN ¥ ¥ W W 1/0 1L
1231333333338
W WL s
Colorful vertical stripes CPU 500802 4G SF 3J
come out on the whole of the 3B 1B
screern. " 500810 4G 5F 3J
3B 1B
" 500861 4F SE 3I
3A 1A




SYMPTOM

P.C.BOARD CHECK POINT
Colorful horizontal stripes CPU 500802 (4G 51
come out on the whole of the
screen, " 500810 4G 5T
" 500861 |[4F SH
Horizontal line or dotted 5.l creorr 02| |CPU 500802 |5D
line appears at a part or on - o
the whole of the screen., AT IT T TY 500810 | 5D
T T T T T T T T " 500861 |5C
(LI
AR NN WW W 1/0 33
00005090
1 =
MW d -
e
I-OOOO?OPESZ.OE-OOOOO
White horizontal lines exist |[; aa ckevit 02| | I/0 3B 1H 2J
over and under attackers., -~
RRRRRRRYRRRR
RAARANRERRRPRR
FRANRNRARRRRE®
RRRHRRNN WY WY&
9 ¢ 90 0O XXX
|
N Wi -
e
1-0000g (5 §-00000
Image flicker, 3 Mok ccesprwaz| | I/0 1H
2822RRRRRRRERS
POVVOVVVOVOEW
NOVVVNNNNVNNN
ANNRRNRNNVETTOW
- ¢ 5 5 3 5 5 3¢ 3¢ 3¢ 3¢ 3¢ ;e
1
sl
HWMM-B&WO




S YuM P T, M P.C.BOARD CHECK POINT
Game progresses normally, s cresiT 0z || I/0 4F
but the background of ' -
images becomes green(red sssstteeRnt
or blu). Normal one is T T T YT )
dark gray. XTI T T T T Y)
RN KWW
33133 TTE 3333
|
MW d s
&
1-0000Q, _<C;  E-00000
Sese s TOP=-00000
White dots come out:on the R A "°“°”°2 T/0 3L
screen., Laser shell ex- * :
plodes when hitting the dots.|. ***""*'*"'
- T LI ALY
'wwwwwwwwwwww'
. nuuuwwww_
950509 RN
LD . ] & . ' <
N W d -
. 'y A L .
1.0000* §oh-00000
No image appears on the screen. But TV set CPU 500802 |1D 5H
" 500861 |1C 5G
1/0 1A 3B 1L
Several hours after power is turned on, the CPU 500802 |5C S5E SF
screen is disordered suddenly. " 500810 |5C SE SF
" 500861 |5B 5D SE
T/0 47 3K
In the midst of a game, images stop in a CPU 500802 |SH
certain pattern. " 500810 |sH
" 500861 |5G
\ I/0 41 AT NS
In the midst of display, images stop in a CPY 500802 |[5K
cretain pattern. " 500810 |sK
g " 500861 |53
I/0 3B




2. Troubles on software of game

-

I-OOOGQDPEE"Jmog-BODOO

SYMPTOM P.C.BOARD [CHECK POINT
Attackers appear oOn the 3 ke CREDLIT Q2 CPU 500802 SK
yhole of the screen. Other > " 500810 |SK
images are normal. ss8822228008
IITITITTITITITY S " 500861 |5J
RERRRRDDD DD W
WRN NN R W WY
y 3T TE333333 3]
' R R R R 5 R KRR R R R
WWW RN W WY
L AAAALASARD N
N Wl -
&~
"°°°°?op586ggl'°°°°°
No attackers appear but 3 B crepit 20| | CPU 500802 | 5K
one at the left(right) end @
of the lowest step. Other 500810 | 5K
images are normal, but n 500861 |(5J
stopping without coming
into the condition of &
display.
i
N OE NN
e
1-00009 <& §00000
No attackers appear during 3 exes17 20( | T/0O 1J
display. Other images are
normal,
;
(I B
s
1-00009 <42, 3-00000
Legs of attacker are fixed, |34& creott 02 | | T/0 2J
and only body moves. -
008,888 PP .0.5.0.,
o, g e, 6 84, R,
0,0 00 L LR R,
(LI TTTESS SN
O R
|
N W d
-~




%

S M R T O M P.C.BOARD CHECK POINT
w
Body of attacker is fixed, R Ginad el TA0 2D
and only legs moves. -
KRR EQEREO 0
T LT LELE v
LY LU VYTV
ALY NN N
RTTRLTEE LLEA g
I
M oW d o
N
100000 5563 0f 20"
Shell from attacker is R Ee o 12 B0 4T AT
thicker than normal one, <
sesssseeenee
T T Y
T T Y LT T X )
383338 RRRAR
133333333833 8]
|
M oWl s
-
1-0000?"5850.5-00000
Even with coin inserted, 3 ek cxevar 00| | I/0 4A 1J
the indication of number -
of credited coins is O, gRRRRRRRRARS
and game can not be started. RRRRFNRRRRE®
The screen continues the PRNRRRERARRRH
display condition and the AXRAXANYF WY ¥
game counter works SS90 RONK XK
normally, |
N oW d -
&
100000 g2 J-00000
TUP =000V
Game counter works of itself when no coin is I/0 2L
inserted.
Laser shell explodes before reaching an I/0 2D
attacker,
Attacker goes backward, not forward. I/0 3L
During display, no shell is shot from I/0 5K

attacker-




ST IME P AT 'O M P.C.BOARD CHECK POINT
Two-player game is possible, but one-player I/0 1F
game is impossible several hours after power
is turned on.
In two-player game, the main side game is I/0 4B
normal, but the screen at sub side game is
disturbed. (Sub side game is impossible. )
Selection of one-player game and two-player I/0 1J
game is impossible. The screen shows
"Seleetion Instruction',
In two-player game, credit is increased when I/0 4A
sub side laser shell fire button is depressed.
In two-player game, sub side laser shell can I/0 ! 3. %
not be shot,
Credit is increased when control lever is I/0 1J
moved to left.
Spaceship carrier entering sound roars, but I/0 5B
the carrier does not appear, '
Credit is increased when power is turned on I/0 (Condense:
and off. Cc-8
In two-player game, sub side score can not be |[I/O 3F 3J 4G
increased. '
while spaceship carrier moves, it disappears I/0 5B 5C
suddenly and appears again.
Game counter does not work when coin is I/0 2L
inserted,
Laser shell stops before reaching attacker, CPU 500802 |3E

" 500810 |3E

" 500861 |3D
Speed of shell from attacker is too high, CPU 500802 |3E

" 500810 |(3E

" 500861 |3D
In the midst of game, the movement of attacker |CPU 500802 |[3H
to sides stops. However, shells are shot from| ,

500810 |[3H

attacker and other movements are normal,

" 500861 |3G

10




3. Troubles on sound

S MR g M P.C.BOARD CHECK POINT
with all variable resistors properly adjusted, | SOU IC-1 IC-2
neither melody sounds nor effective sounds
come out,
Melody is normal, but effective sound does SOU 1c-8
not come out.
Effective sound is normal, but melody does Sou IC-2 IC-1
not come out.
Part of melody break, SOU IC-2
Only laser gun explosion sound, one of Sou IC-8 IC-5
effective sounds, does not come out or hreaks, IC-7
Effective sound is distorted. (Even if sound SQU ic-8
volume is downed.)
In the midst of game; no sounds come out but I/0 2D 48
attacker advancing sound.
During display, attacker advancing sound I/0 2p
comes out,
when score reach to 1,500 points, extra score [1/0 Condenser
sound does not come out. Cc-9
Laser gun explosion sound comes out preodi- /o 2C 2D 1D
cally. 1cC
Attacker advancing sound is not picked up in I/0 2¢ 2p AN
tempo, (It sounds at fixed tempo.) i€
Attackér re-entering sound does not come out. |I/0 2C 2D 1D
1C

Attacker explosion sound or laser gun explo- I/0 2C 2D 1bp
sion sound does not come out. 1C

S0uU IC-8
All sounds do not come out,. L/o- 2C 2D 1D

1C
SOU IC-8

11




C. ADDUSTMENT OF VIDEO MONITOR

1. Adjustment

(1) Power Supply

Instrument Condition Tool
A tester of 20kQ Voltage ol power Insulated (-)
internal resistance supply/AC100 + 5V screw driver
.I\P__()I
— ]
Tester
ROOY
' G: g
1C601 o
Co0Y ®
1O "‘“‘J
ROOJG

VR(6O1 ’t QF
2010
[~—A1 :

: . DC300mA
Fuse

Earth

Method

a. Connect a tester between terminal TP-91 and the earthe.

b. Adjust the voltage between I'P-Y1 and the earth to DC105V by
turning supply voltage Adj. Pot. VR601,

c. After adjusting, apply lacquer to VR601 to fix,

(2) Color Purity

a. lLoosening deflecting coil fixing screw, pull the deflecting
-coil fully backward (to CPM side).

b. To make raster red, turn cut-off Adj. Pot. for blue and
green counterclockwise fullyway, and cut-off Adj. Pot. for
red clockwise completely. (If red raster is not clear,
adjust brightness resistor and screen resistor,)

c. Slightly loosen CPM magnet stopper and adjust two purity
magnet knobs so that red raster of longitudinal stripes is
produced on the whole of the screen,

12



d. Move the defleéting coil forward Little by little until the whole
of the screen becomes red evenly, (If the deflecting coil fixing
wedge is a hindrance, remove it as shown in Fig.2-2.) Confirm
that the picture is not out of the center of the screen, longi-
tudinally or laterally., If out, correct the picture!s position
by adjusting the putrity magnet in a range of not deteriorating -
purity. )

e. Then turning cut-off Adj. Pot. for i1'ed counterclockwise completely,
check color shading of blue and green in the same manner.

f. Tighten the deflecting coil fixing screw.

g. When there is partiat color shading in a picture, repeat above
items (b)) to (f).

Purity magnet hDeflecting coil

Magnect stopper

socket
beflecting coil
fixing screw

fixing wedge
Name of each of neck of Braun tube

blade, or the like

Deflecting coil
fixing wedge

Deflecting coil
Fig.2-2 Removing deflecting coil fixing wedge

13



(3) Convergence
a. Static Convergence

This adjustment is to be carried out when, along with the

margine of a picture, a different color appears. For con-
venience of adjustment, receive cross-hatch pattern on the
screen., (If it is impossible, receive a stationary picture.)

C)Receive cross-hatch pattern on the screen.

(:)Overlap red and blue lines at the center of the screen by
moving 4-pole magnet knobs. (The adjustment is easy when
green pattern is put out by turning the green cut-off
Adj. Pot. counterclockwise fullway.)

(:)Overlap red/blue and green patlern at the center of the
screen. (At this time, green pattern is to be on by turn-
ing the variable resistor.)

Opening * i

6-pole magnet knobs

knobs, et
:::: Open 4-pole magnet knobs
Knobs <\ \
Turning //
together. : Pt
-QSEE//f} Fixed L g
5% urity magnet
‘R\“ i Braun tube fixing knobs
Turn Magnet stopper
Pig.3—1 How to move knobs Fig.3-2 Name of each part of neck
of Braun tube
--¢ h Ry 2 A : H 3
——=—% For longitudinal lines, open two 4-pole
| magnet knobs,

T—#* Fer lateral lines, turn two 4-pole magnet

]
@
v . :
/u - |—f knobs together without changing the open-
W ],

ing angle between them.

- seed oem——}—% For longitudinal lines, open two 6-pole
: ' (] magnet knobs,
[}

a
et _l—"-—-* For lateral lines, turn two 6-pole magnet
| "k knobs together without changing the open-
' ing angle between them,

% I
Red/Blue Green

Fig., 3-3 Movement of convergence by magnet knobs

14



b

(:)CorrecLiou of Static Convergeuce

when red, green and blue lLines can not be overlapped at the
center by 4-pole and 6-pole magnets, move CPM about Smn for-
ward or backward and try "(3) Convergence" again.

CPM

v

ou bt
<::] 4__71%un [:j>>ij

Suun Snnn IFig. 3-4 Correction
of convergence

———
wamerece |
_
——.

Dynamic Convergence

@Remove deflecting coill fixing wedge.”

(:)Correct deformat.ion of the picture at the circumference and
the center of the screen by moving the front of the deflect-
ing coil up aund down,

Green Up

Blue . Red ‘l
lgal I N
(1'"8‘1“’&‘ gl LY I green ; .
[

=

Blue Red i}
\ Re(IJ‘BLue ) Side view
Green ’ Down

Fig.3-5 Relation of movement of deflecting coil
and convergence at circumference of screen

C)Correct unevenneéss in distance of lines at circumference of
the screen by moving the f{ront of the defiecting coil left
and right.

Top view

Blue Green Red

Fig.3-6 Relation of movement of deflecting coil
and convergence at circumference of screen

15



@lnscl-t, detflecting coil fixing wedge

Set vertical direction first and insert wedge (A). Then,
set horizontal direction and insert wedge (B) and (C).
(Looking at the screen, adjusLl inserting wedges little by
Little.)

® ®

wedges /((\ | I) .\/)-..)

d
Ay A
IS Fig.3-7 TIaserting deflecting
1 coil fixing wedges
(4) white Balance @

a. Supply current for § minutes or more before adjustment,

b. Disconnect Op-connector from BH Lerminal, After that, only
raster can be seen on the screcen,

c. Turn brightness Adj. Pot. to the maximum.

d. Turn cut-off Adj. Pot. for red, green and blue counterclock-
wise completely.

e, Turn screen voltage Adj. Pot. counterclockwise completely.

f. Set red and blue drive Adj. Pot, at Lhe center of their rotation

g. Insert service comnnector inversely. (lo service side)

h, Turning screen voltage Adj. Pot. clockwise, receive a red,
green or blue horizontal narrow raster of 1 dot, (If any
color does not appear, turn the screen voltage Adj. Pot,
clockwise completely.) :

is Turn cut-off Adj. Pot. for color not seen on the screen
clockwise and adjust to make & horizontal white raster of
1 dot.

j. Set the service connector normally, and adjust red and blue
drive Adj. Pot. so that tLhe screen becomes white,

k. Set the service connector to service side again and confirm
that the horizontal narrow raster is white. If not, repeat
adjustments (8) and (YY) without touching the drive Adj. Pot.

¥ "1 doth" means the longitudinal length of a fluorescent substance.

i Vi 2 i 8 RSB ES N NS
A

L 1 dot

AU nAr

fluorescent e X e B
substance I T

I

Re Blue 16

Green



(5)

Beam Current

Instrument Condition Tool
A tester of 20k % Voltage of power Insulated (-)
internal resistance supply/AClOO + 5V screw driver

Service connector

=, VI

Tester vk201 |t -@

=]
N /, O R466

E ca74 c4:zU7E] E] @
O34 ks

ae

b.

Coe

d.

€.

Method |

Supply current for 5 minutes or more before adjustment,

Disconnect 6p-connector from BH terminal to produce raster
only on the screen,

Set brightness Adj, Pot. to the maximum,

Connect (+) terminal of the tester to t¢rminal TP452, (=)
terminal to TP451.

Adjust voltage between TP452 and TP451 to 0.5V by turning
sub brightness Adj. Pot. VR20I,

17
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(6) Horizontal Oscillation Frequency
(Horizontal Synchronization Adj. Pot.)

Instrument Condition Tool
Voltage of power Shortcircuiting
supply/AC100 + 5V lead wire

Receive pattern,

¢~ Shortcircuiting

lead wire
TRy R453

R451

Method

a. While receiving pattern, shortcircuit R453 with a lead wire,
(Or, shortcircuit TP33 and the earth with a lead wire.)

be. Adjust horizontal synchronization Adj, Pot., to produce a normal
pattern on the screen, '

\\\
\ o

18




(7) Width (Horizontal Amplitude)

Instrument Condition Tool

Voltage of power
supply/AC100 + Sv

Hexagonal
regulating rod

Recelive pattern.

[

L}] DY socket
[]

Fly-back transformer

Method

a. Supply current for 5 minutes or more hefore adjustment.

b. Adjust width (horizontal

amplitude) by Lurning adjusting
coil L454.

Turning adjusting coil Turning adjusting coil

counterclockwise clockwise increases
decreases widlLh. width,

19



(8) Horizontal Center Position

Instrument Condition Tool
Voltage of power Insulated (-)
supply/AC100 + 5V screw driver

Receive pattern,

vr452 L licqol

(r

Method

ae

be.

Set horizontal center position Adj. Pot. VR452 at the center

of its rotation.

Receive a pattern on the screen and check its horizontal center
positioti. When the position is off center of the screen to right

or left, use horiizontal center pogition ad.,justing jumper wire
J12 to adjust.

# When J12 is cut off, the pattern moves to left,

# When J12 which is cut off once is shortcircuited, the pattern
moves to right,

When the horizontal centeir position of the pattern is still off
the center of the screen after using J12, use horizontal center
position Adj. Pot. VR452,

# When VR452 is turned to right, the pattern moves to right,

# When VR4S52 is turned to left, the pattern moves to left,

20




(9) vertical Center Position

Instrument

Condition

Tool

Voltage of power
supply/AC100 + 5V

Receive pattern

2p-shorting
housing

=
Up @D Down
o/

positiol

Up

up or down,

Cent
C484 [V—Cent
(1410
i A
T401 (2p-shorting housing)
Method
a. Receive a pattern on the screen and check its vertical center
position, When the position is off the center of the screen

1 adjusting terminal,

@

Up

when 2p
is inse
minal,

upward,

sl S P—

Cent

-shorting housing
rted into UP ter-
the pattern moves

insert. 2p-shorting housing into vettical center

Down

Egﬁilown

when 2p-shorting housing
is inserted into DOWN ter-
minal, the pattern moves
downward,

21



2,

(1)

Troubleshooting

No raster on the screen
(Confirm that brightness kn

ch is nal sel.

atl, the teftmost position,)

Is AC fuse not burnt Yes y Exchange AC fuse.
out ? 1f a new AC fuse blows out, check AC input
and power rectifying circuits.
N D6V I-DLYG, COUVI, COUO shorting.
Y No
Is DC fuse not burnt e Does a new DC {usc blow f———————3 Exchange DC fuse.
out ? out?
Yes
Does DC fuse blow out No * TR904 shorting
even after jumper wires # Power line of horizontal
JS and J7 are removed? circuit grounding.,
Yes
No
Power line of power
contrel cirecuit grounding
Is voltage at terminal No If measured about X130V, the over-voltage
TRO91 about DC10SV? % limiting circuil: is defective.
¥ IC40! defective .
# D451 shorting
Yes
Is Braun tube heater No Is horizontal pulse picked | No # 1C40t defective
on? up at No,10 terminal of 7« k464 being down.
1C401°2
Yes
L
TIs horizontal pulse picked|_ N© 3 * TR4SL defective.
up at collector of TR4SI? #* R469 being down.
# R465 or L45! being down.
Yes
Is horizontal pulse picked | NO y ¥ T451 defective.
Yes up at base of TRY0N4? # 1452 defective.
Yes
Is horizontal pulse p'u:ked No _ # TR904 defective,
up at collector of TRYV4? -7 % 1904 defective.
Yes .
Fly-back teansforner defective
Is voltage at jumper No 1s cathode voltage of No .« * R418 being down.
wire J16 about DC17.5V? 54 about pPC18V? 7 # R456 being down.

Yes

Yes

R481 being down.

Does raster appear when
EC terminal af CRT unit
and tRhe earth are shorted
with a shorting lead wite?

Yes

Does raster appear when FF
terminal of sound unit and
the earth are shorted with
a shorting lead wire?

No
—> TR210 defective

J'Yes

TR209 defective

No
— Fly~-back tiansformer defective
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(2) One of red, green and blue does not appear.
For any color, the inspection method is the same. (rhis inspection
is carried out without pattern on the screen.)

Is volgégé at EA termihél No [Is voltage at base No _#* TR202 shorting.
of CRT unit about X8.5V? of TR205 about DCYOV? Y3 R205 being down,
¥ R211 being down,

Yes Yes

TR205 being open,

# L251 or R251 defective.
% TR251 being open.
# R254 being down.

(3) Picture on the secreen becomes a lateral narrow line, (Check service
connector. )

Is not R409 dowagl Yes _Exchangé R409. If new R409 is broken,
"“TR902 or TR903 may be defective,
No
Is vertical saw-tooth No | Is voltage at base of [No _TR903
voltage picked up at ‘TR903 about DCO,0OV? !shorting
No. 5 terminal of IC4017 -
Yes
IC401 defective., (Service counnector
to be set at service side)
Yes
Is voltage at collector No _# TR9O3 being open,
of TR903 0O(zero)V? ’% p401 shorting.
# P402 shorting,.
# TR902 shorting.
Yes "

W
TR903 shorting
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(4) No sound

(Confirm sound volume adjusting knob first.)

Is the measurement
as follows?

No

FB terminal: DC14V |———>Incomplete connection to each terminal,

FO terminal: DC1l0Oj5V
FR terminal: DC130V

Yes

-

Is sound signal sent

No

L

Is sound signal sent

to base of TR3§537

Yes

Yes

to base of TR3517?

Yes

Is voltage at emitter
of TR351 about DC4V
when sound volume is

minimum?

Is not R355 down?

No

Yes

C354 being open,

- 3R355 defective.

Is voltage at collector
of TR353 O(zero)V when
sound volume is minimum?

No

Exchange it. If a new
TR353 shorting,.

No _ # VR351 defective.
*# C351 being open.

No When it is OV;

* TR351 being open.
R356 defective.
C392 shorting.
C353 shorting.
R351 shorting.
When it is 9.35V;

*# TR351 shorting.

LI 3

x

R355 is broken,

Is sound signal piéked

Yes

TR353 shorting "

up at emitter of TR352
when sound volume is

maximum?

No 3+ TR352 being open.
——> % TR353 being open.
¥ D351 shorting,

Yes

* C356 being open,
% T351 defective.
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3.

Function of Each parts

For arrangement of variable resistors and other switches,
(Page 29 = 30)

Fign 30

see Pig.l -

Name of parts

Function

Sound.volume
(See Fig.3.)

Turning the volume knob to right turns up the volume,
and to left turns down.

Brightness
(See Fig.3.)

Turning the brightness knob to right makes the whole

of the screen bright,

and to left dark.

Horizontal
synchronization
(see Fig.3.)

This is used when a

e
oo

o

7 P
Lt ]
=

™ )

3¢

picture runs to right or left.

tfurn the knob to left to stop a
picture running to right downward.

Turn the knob to right to stop a
picture running to left downward.

Vertical
synchronization
(See Fig.3.)

This is used when

3

picture runs upward or downward.

Turn the knob to right to stop a
picture running from down to up.

Turn the knob to left to stop a
Picture running from up to down.

Vertical
amplitude
(See Fig.3.)

T'his is used to adjust vertical amplitude.

*

Turning the knob to left makes

vertical amplitude small,

¥ Turning the. knob to right makes

vertical amplitude large.
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Function of service connector and variable resistor which are not required
for ordinary adjustment.

Note: If any of these controllers is touched, it should be r-e-adjusted

with testing instruments.,

Name of parts

Screen
(See Fig.2.)

This variable resistor is used t9 adjust screen voltage of

braun tube. Turning the knob to right raisesthe screen
voltage, making the whole of the screen bright. ' Turning
the knob to left lowers the screen voltage, making the
whole of the screen dark.

# This is used only for adjustment of white balance.

Service
connector
(See Fig.1.)

This is used in adjustment of white baldnce to switch a
picture on the screen from a normal to & horizontal narrow
lirleo

# A picture is normal when the service
connector is connected as shown in
the left.

# A picture is a horizontal narrow
line when the service connector is
connected as shown in the left,

Cut-off
(See Fig.2.)

These are Adj., Pot. for adjustment of white balance.
Ordinarily, these are used after a white-and-black image
is changed into a horizontal narrow line by the service
connector,

Green cut-off: This Adj. Pot. is for green color adjustment
Turning the right makes green color bright,
and to left dark.

Blue cut-off This Adj. Pot. is for blue color adjustment.
Turning to right makes blue color bright,
and to left dark. .

Red cut-off This Adj. Pot. is for red color adjustment.
Turning to right red color bright, and to
left dark. -

‘ Each cut-off Adj. Pot. should be adjusted
80 as to make a white-and-black image in a
‘ horizontal narrow line white.
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Name of parts

Function

Drive
(See Fig.2.)

Ordinarily,
is received.

Blue drive:

Red drive:

These are Adj.

Pot.

for adjustment of white balance,

these are used when a white-and-black picture

Turning the kfiob to right makes blue color

deep, and to left light.

Turning the knob to right makes red color

deep, and to left light.

Blue and red driives should be

ad justed so as to make

a white

—and-black picture white.

G“~l¥l<ake picture white,

Other adjusting points

Horizontal
position
(See Fig.l.)

This is a jumper wire which is used to change horizontal

position of

a picture,

A picture moves to left when the jumper wire is cut,

&

Center

Before jumper

wire is cut

|

> (<€

I
s
|

Center
After jumper
wire is cut

Vertical
position
(See Fig.1.)

These are terminals to change vertical position of a

picture.

¢

(o}
Uppeg

A picture moves upward
2p-shorting housing is
.~ into upper terminal,

°
Middl e el

A picture moves to the
the vertical direction
— 2p~shorting housing is
into middle terminal,

2p-shorting lhousing is
into lower terminal,

when
inserted

center 1in
when
inserted

A picture moves downward when

inserted
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Name of parts

Function

This is a Adj,

Pot. to change focus voltage.

when the whole of the screen is out
focus, turn focus knob to right,

of

when the center eof the screen is out of

focus, turn it to left.
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-
Main P.C.boar !
VR20t i
Sub brightness
Adj. Pot. IC
401
( Posistor By ice
connector
O_LO % ‘l‘451
[ s |
AC4A fuse
Verrtical position ‘ €462
4 adjusting terminal ¥
c606

DY +socket

Constant voltage CF' r//,/
control IC 4 /
oy
C401 d
1 [ 8 |
[EEEEE]DC3DUmA fuse ~.._ _ .~ Focus
Pot:.J

\__ T Adj.

VR6O01 ; 5y ' : y
110V line Adj. Pet. Fly-back transformer

fforizontal posilion ¥
adjusting wire

Fig, 1
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CRT unit

F”%——Green cut-off

|-#&—Blue cut-off

2 R 1 «—Red cut-off

0
1
L4 L

L]
‘
Q '
| == -~y
screen _.._.._.._...._>["‘" ¥

-

. -&---Red drive
\\‘~‘__ 0

Fig. 2
- e L e by
r3s1 %
[: i]
el
NS Lq_)
Vertical A= 4 T Volume
amplitude
Brightness
Vertical ‘ Horizontal
synchronization ! L synchronization
F Fig. 3
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(2) Constant voltage control IC (LA5110)

Having an outiput voltage erior delecting circuit and control circuit
in a body, constant voltage control IC LA5110 detects fluctuations of
DC10UV output and corrects it automatically. he constant voltage

control circuit using LA5110 is shown below schematically,

/-\T RS0}

© ® ®

TP.91
0
), 3A fuse R 609 | Output
Input & lov

1C60) LASIIO

—
-

LC protection

Voltage ervor
detection

Control
[ drive

Voltage level
conversion

Re02 4 -—-db——ﬂ - O O ) (W)

Voltage level
conversion

ceo9
# R604
VRGOl 3—— 1 4 < LA ’
+ c607 Ce08
R610 1 ceto R605
m

i+ R603

m.

Schematic diagram of constant voltage control circuit
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D.PARTS LIST

ALWAYS GIVE PART NO, WHEN

e

X Body ORDERING SERVICE PARTS,
FOB Japan
No. Name of parts Req. Remarks per pc.
01-01 | Cabinet L
01-02 | Leg 2
01-03 | Coin selector 1
01-04 | Cash box 1
01-05 | Lock 3
0L-00 | Lock fitting (Lower) 2
0l-07 | cash box door 1
01-09 | Game counter 1
01-10 | Coin switch 1
01-12 | CPU P.C.Board mounting 1
bracket
01-14 | P.C.Board support 6
01-15 | Table stay EEREE T W x
01-16 | Power cord (w/o plug) 1
01-17 | Strain relief bushing 1
02-01 | Table 1
02-04 | Lock fitting (Upoer) 2
02-05 | Table glass !
02-06 | Table glass retainer 4
02-07 | Watertight packing 000 2
02-08 u " 400 2
02~-09 " " 300 4
02-10 | Screen lraming shecet L s
03-01 | Control box 2 y
03-02 | Keyboard switch spacer 4
03-03 | Laser gun control unit 2
03-04 | Laser gmun control knob 2
03-05 | Fire switch bracket | 2 g eV gs
03-06 | Shield 2
03-07 | Rubber pad 2
03-09Y | Main panel 1
03-10| Sub panel L
03-11 | Main keyboard switch | T |~ )
unit
03-12 | Fire switch
03-13 | Laser gun control switch| 4
03-14 Laéer gun control unit 2
frame
03-15| Laser gun control lever 2
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ALWAYS GIVE PART NO. WHEN
ORDERING SERVICE PARTS,

FOB Japan
No. Name of parts Req. |Remarks per pc.
03-16 | Pin 2
03~17 | Retaining ring 2
03-18 | Switch spacer 4
03-19 | Stop rubber 2
03-20 | Bracket 2
03-21 | Angle bracket 2
03-22 | Compression spr.ing 2
03-23 | Slide pin 2
103-24 | Nylon washer 2
03-25 | Keyswitch 5 ;
03-26 | Button 5 '
04-00 | video monitor 1 |
04-13 | Speaker 1
09-01 10P CPU P.C,Board harness 1
connector
09-02 | 3P power supply P,.,C.Board 1
harness connector
09-03 | 9P 1/0 P.C.Board harness 1
connector
09-04 | 2P speaker harness 1
connector (Small)
09-05 | 6P sound P,C,.Board harness| 1
connector
99-06 | 15P sound P,.C, Board 1
harness connector
09-07 | 4P audio harness cotinectoi| 1
09-08 | 6P video monitor harness
connector
09-09 | 2P speaker harness 1
connector (Large)
09-10 | 7P sub switch haruess 1
connector
09-11 | 12P main switch harness 1
connector
09-12 | 2P game counter harness 1 L
connector
09-13 | 3P coin switch harness 1
connector
09-14 | S0P flat cable L
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ALWAYS GIVE PART NO. WIUIEN

15 P P.iC.Hoard ORDERING SERVICE PARI'S.
FOB Japan
No. Name of parts Req. | Remarks per pc.
05-01 | CPU P.C.Board 1 Complete set
05-02 | IC SN74LS153 8 Dual 4-Line to l-Line Data
Selector/Multiplexer
05-03 | " 8216 2 Buffer and Line Driver
05-04 | " C8080A 1L |CcPU chip
05-05| " SN74LS08 6 Quadruple 2-Input Positive
AND Gate
05-00| "™ SN741S32 1 Quadruple 2-Input Positive
OR Gate
05-07 | * SN74LS174 3 Hex I~Type Flip Flop w/Reset
05-08 | » MK4116 8 RAM
05-09 | » SN74L.S74 1 Dual D-Type Edge-Triggered
Flip Flop w/Set and Reset
05-10 | » SN74LS04 1 Hex Iaverter
05-11 | * SN74LS02 Quadruple 2-Input Positive
NOR Gate
05-12 | » SN741.S00 L Quadruple 2-Input Positive
NAND Gate
05-13 | * SN741.S138 L 3-to 8-~lLine Dhecoder/Demulti-
plexer
05-14 | " SN74LS139 1 Dual 2-to 4-lLine Decoder/
Demultiplexer
05-15 | » 2708 7 | EP-ROM
05-16 | "™ SN741S241 Octal Buffer/Line briver/Line
_ Receiver w/3-State Output
05-17 | Resistor 2 33 om lw?t 5%
05-18 " 2 150 ohm "
05-19 " 8 1 kohm n
05-20 | Ceramic capacitor 43 0.1 pr  50v
05-21 " " 8 |0.2 wp W
05-22 " L 2 120 pr "
05-23 " " i 330 p¥ "
05-24 | Electrolytic capacitor Z LOO ub L0V
05-25 " " 2 | 220 pF 6.3V 4
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S B

ALWAYS GIVE PART NO. WHEN

3. I/0 P.C.Board ORDERING SLERVICE PARTS,
FOB Japan
No. Name of parts Rey, | Remarks per pc.
06=01|I/0 P.C.Board 1 Complete set
06=02| IC SN74S04 1 S Hex Inverter
06=03|" SN74LS160 - 1 Synchronous Presettable
Decade Counter w/Direct Reset
06=04|" SN74LS123 i Dual Retriggerable Monostable
Multivibrator
06~05|" SN74LS221 1 Dual Monostable Multivibrator
06=06|" SN74LS14 1 llex Schmitt Trigger Inverter
06=07|" SN74LS164 2 8=Bit Serial-=In Parallel-=Out
Shift Register
06=08|" SN75361A 1 Dual NAND TTL to Mos Driver
06=09|" SN74109 1 Dual J-=K Positive-=Edge-
Triggered Flip Flop w/Set
and Reset
06=10|(" SN74LS42 1 BCD-to=Decimal Decoder
06=-11|" SN74161 6 Synchronous Presettable 4-Bit |.
Binary Counter w/Dircct Reset P
06=12(" SN7416 2 Hex Inverter Buffer Driver
06=13|" SN74LS174 4 Hex D-Type Flip Flop w/Reset
06=~14|" SN74LS32 1 Quadruple 2-=Input Positive
OR Gate
06=-15|" SN74LS74 1 Dual D=Type Edge-=-Triggered
. Flip Flop w/Set and Reset
06=16(" SN74LS20 | 1 Dual 4=Input Positive NAND
S ‘ Gate i
06=17|" SN74156 £ 2-Line to 4~Line Decoder
06-18[" SN74L8151 | 8 8-Line to l=Line Data
' Selector/Multiplexer
06-19|" SN74175 1 Qua druple D-Type Flip Flop
: w/Reset
06=20|" SN74148 bl 8=Line to 3=Line Priority
' Encoder
Q6=21|" SN74L8368 3 llex Bus Driver w/3=State
Output(Inverted)
06=22|" SN74LS00 | 3 Quadruple 2-Input Positive
NAND Gate
06=23|" SN74LSSS k! 2=-Wide 4-Input AND=OR=INVERT
Gate
06-24|" SN74LS138 & 3=to 8-Line Decoder/Demulti-
plexer
06=25|" SN741.S04 i 12 Hex Inverter
06=26|" SN741LS240 | 2 Octal Buffer/Line Driver/
Line Receiver w/3=State
Output(Inverted)
06=-27(" SN74LS175 2 Quadruple D=-Type Flip Flop
g w/Reset




- ALWAYS GIVE PART NO. WHEN
ORDERING SERVICE PAR'['S,

FOB Japan
No. Name of parts Req.| Remarks per pc.
06=~28 | IC SN74LS86 4 Quadruple 2~ITnput Exclusive
OR Gate
06~29 [ " SN75451 1 Dual Peripheral Positive and
Drivers
06=30 | " SN74198 1 8-Bit Shift Register
06=31 | * N82S23N 1 | Fuse~-ROM
06=32 | Dip switch 1 8P
06-33 | Resistor 1 100 ohm iw + 5%
06-34 i 3 330 ohm "
06~35 ¥ 5 390 ohm "
06=36 " 2 1 kohm "
06=37 " 4 2 kohm P
06-38 " 4 7.5 kohm "
06-39 L 1 10 kohm "
06=40 L 1 33 kohm !
06=-41 n 1 68 kohm "
06=42 | Ceramic capacitor 1 220 pI° 50V
06=43 " 1 330 pF "
06=44 " 1 1000 pF "
06~45 M 2 0.01 ﬂF' N
06-46 " 24 | 0.1 wF M
06=47 | Tantalum capacitor 2 10puF 6,3V y
06=48 " 11_ | 10pF 25V
1 06-49 " 5 | 4,748 "
06=50 " _ 1 | 3,348 "
06=5t | Electrolytic capacitor| 1 33pF 16V
06=52 " " 1 47/‘p‘ "
06=53 i P 1 100p" M
06-54 d v ~ 1| 22058 6,3V
' 06=55 | Dipped~Mica capacitor | 1 180 pI* 50V
06=56 | Diode 7 15207 5(11igh Spe;a switching)
06=57 U . 1S1885
06=58 | Crystal oscillator 1 [HC-18U 20.160 Miz : 5
06=59 | Resistor array - 4.7 kehm WA5%
0660 " " 2 1 kohm v
06-61 n " 4 68 ohm n
06..62 | Transistor 1 2sC828
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ALWAYS GIVE PART NO, WHEN
4. Sound P.C.Board ORDERING SERVICE PARTS,
FOB Japan
No. Name of parts Req. | Remarks per pc.
07-00 | Sound P,.C.Boar:d 1 Complete set
07-01 | IC C8035A 1 CPU Chip
07-02 | " C2708 1 EP-ROM
07-03 | " SN7475 2 Quadruple Bistable Latch 5
07=04 | " SN741273 2 Dual Retriggerable Monostable
Multivibrator
07-05 | " 7405 1 Inverter Open-Collector
07-06 | " ©SN76477 1 Sound Generator
07~07 | Resistor 2 { kohun w ' 5%
07-08 " 2 10 kohm i
07-09 " 2 20 kohm "
07-10 " 2 33 kohm "
07-11 W 3 36 kohm "
07-12 " 3 47 kohm "
07-13 " 1 100 kohm n".
07-14 L 3 150 kolm L
07-15 " 1 620 kohm "
07-16 " 1 820 kolum "
07-17 " 3 I Molm L
07-18 " 1 1.5 M(')hm n
07-19 | Electrolytic capacitor 3 330 s 10V
07-20 " " 3 |1 ur sov
07-21 | Ceramic c¢apacitor 2 30pF 50V
07-22 " " 8 0.01 LIF 50V
07-23 | Polyester film capacitor| 2 0.001 pr 50V
0724 | * v v 2 |0.047uF sov
07-25 | Tantalum capacitor 2 l}AF 25v
07-26 " " b 2.2 UF 16V
07-27 " i 2 22/“[‘-‘ G, 3V
07-28 " " 1 100 HUF 6.3V
07-29 | Diode 8 IN34A
07-30 | Crystal oscillator 1 6.00 Miz
07-‘31 Resistor array 1 1 lkobm 1/8Ww 8 elements
07-32 " " 1 " ) 4 "
07-33 | Variable resistor 3 10 kehm b
07-34 | Transistor 1 2SC711 DE
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5. Pewer P.C.Beard

ORDERTNG

ALWAYS CGTVLE PART NO.

Wit N

SERVICLE PARTS.

FOB Japan

No. Name of parts Req. | Remarks per pc.
08=01 | Power supply P.C.Board 1 Complete set
08-05 | Power transformer unit 1
08-06 | IC 3D=00350 9 Switching Regurator TC
08=07 | 78M24 1 24V Regulator 1C
08-08 | Resistor 1 0,03 ohm 2w + 5%
08=09 " 2 0.1 ehm /|
08-10 " 1 100 ohm W
08-11 " 1 330 ohm  iw + 5%
08-12 " 3 100 ohm  iw + 5%
08=13 " 5 1 kohm "
08~14 " 1 5.1 kohm "
08=15 " 1 15 kohm n
08-16 " L 510 ohm  1W + 57
08=17 | Electrolytic capacitor 3 2200 4F 16V
08~18 " " 1 1000 wF 35V
08-19 " " 20 470 pF 25V
08~20 " " 2 1000 16V
08-21 " " 1 47 pF 25V
08-22 " " 2 10 ﬂF 16V
08-23 " " 1 220 pF 10V
08=24 | Transistor 3 2SA 1012
08-25 " 1 2SA817
w68-26 Diode 1 C$U24 Shot Key Diode
08=27 " 2 151834 Fast Recovery Diode
08~28 | variable resistor 3 RGI’102 50 kohm
08-29 " " 3 " 2 kohm
08=30 | Choke roil 1 3N 200 M
08-31 | m n 2 0. 5A 400 pHi
08+32 | Silicon vectifier diode 1 4AB4B 41 4A Dridge

" " " 3 1B4B41 LAY

08~33

40
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F. CIRCUIT DIAGRAM

If the trouble can not be repaired by the checks in all steps,

check again with reference of the following circuit diagrams,

CPU P.C.Boards are available in three kinds in specifications
as follows. Confirm the number printed on your CPU P.C.Board

and see circuit diagram for the number.,

# TSF-CPU P1-500802

IC74LS241 is mounted at the position of "1B" and "1C"
on the P.C.Board.

# TSF=CPU P1-500810

IC8216'is mounted at the position of "1B" and "1C" on
the P.C.Board.

# TSF-CPU P1-500861

This P.C.Board designed for common use for IC74LS241

and IC8216. When either IC is mounted, the space for
another IC is open.

Note that, only on this P.C.Board, alphabets instructing
position of parts atart with "2",
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