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A. BASIC HAINTENANCE FOR P.C.BOARD ================================== 

Almost of troubles can be repaired by exchanging an Ie. To fjod 

out what Ie is defective, examine P.e.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 Ie. 

About half of troubles can be repaired by checking or exchanging 

CPU Chip and EP-Rml on the CPU P.C.Board or FUSE-ROH on the 1/0 
P.C.Board. If not repaired after that, check other IC's with 

reference of "B. STIlPTO�1 OF TROUBLE AND CHECK POINT". 

1. CPU P.C.Board 

(1) Give shocks to EP-ROM and CPU Chip one by one with a 

I p14stic 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 chan ges, exchange the device. 

( 3) I f  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 check IC Bocket, Exchange it with 

other one. ( Check EP-ROM one by one. ) 

2. 1/0 P.C.Board 

-
(1) Give .hocks to FUSE-ROM with a plastic hammer or the like. 

If a .ymptom 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. 
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3. Sound P.C.Board 

(1) Give shocks to CPU Chip, EP-ROM and IC-8 and warm as well 

as other P.e.Boards. If a symptom of images chang'es, 

exchange the device. 

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

with other one. 

B. SYHPTOM OF TROUBLE AND CHECK POINT ===================================== 

If the trouble can- not be repaired by the checks in "A. BASIC 

�1AINTENANCE FOR P.C.BOARD", do the same Lo other IC's with 

reference of the following tables. In the tables; 

"SYMPTOM" ------- Symptoms of troubles on 1..he screen 
or sounds. 

"P.C.BOARD" _____ The most probably trouble making P.C. 
Board amoung CPU, I/O and Sound P.C. 
Doard. 

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

NOTES 

* Illustrated images are marely reference samples. Therefore, 

it does not al,,,ays 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 It shows the position of parts on the P .e.Doard. 

* There are three kinds of specification in CPU p.e.Board, as 

follows. Confirm the number printed on your CPU P.C.Board 

and see check points for the number. 

a. TSF-CPU Pl-S00802 

b. TSF-CPU Pl-S008l0 

c. TSF-CPU Pl-so086l 
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* "Imagell in these tables is a general terms for images which 

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

spaceship c arrier, laser shell, shell fired by attacker, 

number of c redited coin, score of player and highest score .. 

-i:- Troubles are roughly divided into three kinds as follows; 

* T roubles on image on the screen 

-i} Troubles on software of game 

�� T roubles on sound 

1. Troubles on image on the screen 

5 Y H P T 0 H 

A shell from attacker leaves 
a track, making a line . At 
this time, there �s no dis­
play and the game does not 
progress. 

).a..a. tRECIT Co2 
• 

11111111IIII 
" " "" 9f " 9f " til "HUl' 
"""""""""""" 
!II! !II! It )1010101( W1! '(HI( '/It 

lIlT 
... 

1-00000 < C ) !-OOOOO 't op-oooo 

P. C .  BOARD 

I/O 

The image waves t o  sides and 
the game is impossible. 

, .... ClliOIT " 1/0 
• 

•••••••••••• 
•••••••••••• 

. � ....•..... 
............. 

•••••••••••• 

III UI � iii 
.. 

1-00000 . ' t ) !-OOOOO TO,." OOOO 
White horizontal line appears 
on the screen, and laser 
shell explodes when hitting 
on the line. 

J..... CUDIT D2: 
• 

•••••••••••• 
. ........ "" . 
........ ,,""" 
•••••••••• "W 
•••••••••••• 

1-00000 (c. ,-00000 TOP-OOvO\) 

CPU 500B02 

" 500810 

" 500861 

CHECK P OINT 

2J 21 31 

41 4J 51 
5J 

50 5E 

50 5£ 

5C 5D 
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S Y M P T 0 �I 

A group of attackers drops 
suddenly to the bottom of 
the screen. But, another 
group of attackers which 
appears first also remains 
on the screen. 

Only images of figures and 
English letters do not 
appear on the screen. 

Several horizontal lines 
appear on the screen. 
Laser shells pass the lines. 

Colorful vertical stripes 
come out on the whole of the 
screen. 

•• 11 ••• 1.1.1 
" .......... . 
•••••••••••• 
• •••••• wwwww 
••••••••• 0 0 01Ur: 
•••••••••••• 
••••••• 111 •••• 
IIUlU" ••••••••• 
....... " .... 
•••••••• WW •• 

1-00000 « ,  ;-00000 TOp-OOuOu 

1 �. CREDIT 02 
.. 

• ••••••••••• 
•••••••••••• 
•••••••••••• 
••••••••• ww • 
•••••••••••• 

, ...... C/I'[[d t 02 
.. 

•••••••••••• 
..... "" ..... 
... "" ...... " 
••••••• ,,**W1l 
•• _*lIt ••••••• 

III � IoU .. 
.. 

P.C.BOARD CHECK POINT 

110 lK 2K 

CPU 500802 5J 

" 500�10 5J 

" 500861 51 

CPU 500802 4E 

" 500810 4E 

" 500861 4D 

CPU 500802 5D 
" 500810 5D 
" 500861 5C 

1/0 1L 

CPU 500802 4G 
3B 

" 500810 4G 
3B 

" 500861 4F 
3A 

5E 

5E 

5D 

SF 
IB 

SF 
lB 

5E 
lA 

3J 

3J 

31 
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s Y M P T o M 

Colorful horizontal stripes 
come out on the whole of the 
screen. 

Horizontal line or dotted 
line appears at a part or on 
the whole of the screen. 

White horizontal lines exist 
over and under attackers. 

Ima�e flickor. 

• 

-

; 7 .;.;:� ," 

iiiiilitE -li 

• 

--

, ... . C .. lon 02 
• 

• •••••• 1 •••• 
•••••••••••• 
•••••••••••• 
•••••••••••• 
...... ,. ..... 

I 

III U. J.I .. 
... 

1-00001 'I' !-OOOOO 
op- 000 

, ... ... OtECd T "1 
• 

....... , .... 
••• ,. •• "",,WWIII'W 
ww"'" •• ",,·,,ww 
W.II!'IlIW** 1t'!ll*1�"�' 
**'1101( •• ****** 

I 

III U. J.t .-
... 

l-OOOO� . (�! . .  1·�uOOO VP·VVV1.JU 

, ..- ,�pllQ"a 
-

••••••••••••• 
• •••••••••••• 
••••••••••••• 
••••••••••••• 
••••••••••••• 

I I 

.. I.ILIIt .. 
..... 

11--T�r-0 

P .C.BOARD CHECK POINT 

CPU 500802 4G 5I 
" 500810 4G 51 
" 500861 4F 5H 

CPU 500802 5D 
II 500810 5D 

II 500861 5C , 

I/O 3J 

-

I/O 3B 111 2J 

-

I/O III 

-
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S Y M P T OM 

Game progresses normally, 
but the background of 
images becomes green(red 
or blu). Normal one is 
dark gray. 

White dots come out on the 
screen. Laser shell ex-
plodes when hitting the dots. 

, ... ... CREDI T 02-
• 

•••• 1 1 11:1:1 1 1  
•• """."""".91' 
""""".w""."w 
)lot,. ilOIU!,. '1ft 11' W"tIt ." 
)1()I( '0/0.1: 'UOlc,ot * 

I 

III liI � .. 
... 

I-OOQOO '£6 n-oooOO T OF'- 000 
' ... ... , CREDIT 02 

· 
. 

· 
. 
, 

, 

· 

• , , 

1.1 •••• 1.1.1 . . " 
"""",," •••• 111'911 
.".�." ...... "" . 
.... .,IlWU �w'wiw . 1I0UO •• 11I)1( '1011:" lit. 

, . . 
,. 1 , . . . . 
III liI � .. . ... . . . , I-DODD! (8) !-DDOOO op- 000 

No image appears on the screen. But TV set 
is in order. 

Several hours after power is turned on, the 
screen is disordered suddenly. 

In the midst of a game, images stop in a 
certain pattern. 

-

In the midst of display, images stop in a 
cretain pattern. 

. -

P. C .BOARD CHECK POINT 

I/O 4F 

rio 3L 
c 

CPU 500802 ID SH 
II 500810 1D 5H 
" 500861 lC 5G 

I/O lA 3B lL 

CPU 500802 5C 5E 5F 
II 500810 5C 5E 5F 
II 500861 5D 5D 5E 

I/O 4J 3K 

CPU 500802 5H 
II 500810 5H 
" 500861 5G 

I/O 41 4J 51 

Cpy 500802 SK 
" 50n810 SK 
II 500861 5J -

I/O 3B 
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I'" 
2. Troubles on software of game 

5 Y �I P T 0 M 

Attackers appear on the 
whole of the screen. Other 
images are normal. 

� 

No attackers appear but 
one at the left (right) end 
of the lowest step. Other 
images are normal, but 
stopping without coming 
into the condition of 
display. 

No attackers appear during 
display. Other images are 
normal. 

Legs of attacker are fixed, 
and only body moves. 

, ...... CRion 02 
• 

•••••••••••• 
............ , 
........... " 

•••••••• ww •• 
•••••••••••• 
............. 
YrW ••••• **IIt •• 
•• W'ltWWIt*.* •• 
III '" � .. 

.. 

'-00001 (8) 1-00000 
op· OUu 

, ...... CREDIT 20 

• 

I 

III III III III 
.. 

'-00001 I') !-OOOOO 
OP-0070 

, .... 'IiEOIT " 

. 

III III III III 
.. 

' -00000 I') !-OOOOO 
TOP-0010 

, ...... 'UOIT 02 
• 

../'�JlJI�Jfj"'''_ 

.... ,.,.�"IIl�·III.'" 

..... " I"1IJiIJl" Ill .... 
..... ..Aft..lt.l'..kJ'."',..,..,., . 
• JII .. lIt'UUUI( """lit 

III u,t � iii 
.. 

'-00000 ,e) 1-00000 
TOP-ooOO 

P. C. BOARD CHI:CK POINT 

CPU 500802 SK 
11 500810 SK 
11 500861 5J 

CPU 500802 SK 
11 500810 SK 
11 500861 5J 

I/O lJ 

I/O 2J 
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S Y M P T 0 M 

Body of attacker is fixed, 
and only legs moves. 

Shell from attacker is 
thicker than normal one • . 

Even with coin inserted, 
the indication of number 
of credited coins is 0, 
and game can not be started. 
The screen continues the 
display condition and the 
game counter 'Works 
normally. 

Game counter works of itself 
inserted, 

-
Laser shell explodes before 
attacker. 

Attacker goes backward, not 

During d=\-splay, no shell is 
attacker-, 

, ...... CREDIT 02 
.. 

_,-,-� .... 4t.A.'-._._ • 
..... IIt ... III Ill ..... "'lit C9."-
Jll,JII."",,,,M,ll\FII,,,,,,P\,.. 

�"�"l.'t.�W .. �,"(.!'I! .. ""!�"" 
.... �'It,."''It..'t.'IJl..�wt..�wt.. ... 

I 

III UoI � .. 
.&. 

1-00001 'i! ,-0000' 
op· 000 

, ..... CII:EDIT 02 
.. 

••• 11.11.111 
•••••••••••• 
•••••••••••• 
•••••••••• ww 
•••••••••••• 

I 

III UoI � .. 
.&. 

1-00009 <8; ,-00000 op· OOOu 

, ... ... ':J!["ltOO 
.. 

•• 11 •••••••• 
W •• "IU'WWWWww 
•• " .. WW"tfWW9UIiI 
)lOUOI010lt * '!II II! * * '* 
*' 'jO\�**.-W **** lit 

I 

III UoI Jj .-
.. 

I-OOOuV' .�!_.;-ovooo uF'-uuuI,/U 

when no coin is 

reaching an 

forward. 

shot from 

P.C.BOARD CHECK POINT 

I/O 2D 

I/O 41 4J 

-

I/O 4A lJ 

I/O 2L 

I/O 2D 

I/O - 3L 

I/O 51< 

• 
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S Y M P T 0 M 

Two-player game is possible, but one-player 
game is impossible several hours after power 
is turned on. 

In "two-player game, the main side game is 
normal, but the screen at sub side game is 
disturbed. (Sub side game is impossible. ) 

Selection of one-player game and two-player 
game -is impossible. The screen shows 
tlSelection Instruction If. 

In two-player game, credit is increased when 
sub side laser shell fire button is depressed. 

In two-player game, sub side lase l' shell can 
not be shot. 

Credit is increased when control lever is 
moved to left. 

Spaceship carrier entering sound roars, but 
the carrier does not appear. 

Credit is increased when power is turned on 
and off. 

In two-player game, sub side sCOre can not be 
increased. 

. 

While spaceship carrier moves, it disappears· 
suddenly and appears again. 

Game counter does not work when coin is 
inserted. 

Laser shell stops before reaching attacker. 

-
Speed of shell from attacker is too high. 

,In the midst of game, the movement of attacker 
to sides stops. However, shells are shot from 
attacker and other movements are normal. 

P.C.BOARD CHECK POINT 

I/O IF 

I/O 4B 

I/O lJ 

I/O 4A 

I/O II 

I/O lJ 

I/O 5B 

[/0 Condense! 
c-8 

I/O 3F 3J 4G 

I/O 5B 5C 

I/O 2L 

CPU 500802 3E 
" 500810 3E 
" 500861 3D 

CPU 500802 3E 
" 500810 3E 
" 500861 3D 

CPU 500802 3H 
" 500810 3H 
" 500861 3G 

. 
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3 .  Troubles on sound 

S Y M I' T 0 M P.C.BOARD CHECK POINT 

With all variable resistors properly adjusted, SOU IC-l IC-2 
neither melody sounds nor effective sounds 
come out. 

Melody is normal, but effective sound does SOU Ic-8 
not come out. 

Effective sound is normal, but melody does SOU IC-2 IC-l 
not come out. 

Part of melody break. SOU IC-2 
• 

Only laser gun explosion sound, one of SOU Ic-8 IC-5 
effect ive sounds , does not come out or h reaks. IC-7 

Effective sound is distorted. (Even if sound SOU Ic-8 
volume is downed . ) 

In  the midst of gamej no sounds come out but I/O 2 D 413 
attacker advancing sound. 

During display, attacker advancing sound I/O 2 D 
comes out. 

When score reach to 1,500 points, extra score I/O Condenser 
sound does not come out. . C-9 , 

-
Laser gun explosion sound comes out preodi- I/O 2C 2D ID 
cally. lC 

Attacker advancing sound is not picked up in I/O 2C 2D ID 
tempo. (It sounds at fixed tempo. ) lC 

Attacker re-entering sound does not come out. I/O 2C 20 10 
lC 

. I Attacker explosion sound or laser gun explo- I/O 2C 20 10 I sian sound does not come out. lC 

SOU Ic-8 

All sounds do not come out . 1/0- 2C 20 10 
lC 

SOU Ic-8 
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C. ADJUS TMENT OF VIDEO MONITOR 
======= ====================== 

I. Ad justment 

( 1 ) Power SuppLy 

Instr'umcllt 

A tester of 20kQ 
:I nternal resistance 

le601 

n 0'0 
{u04 

VRuOl � E c=t 

I�I 

Condil..lon 

Voltage of power suppLy/ACIOO + 5V 
, 

I 'L'P-9 I 

1(609 I 

. 

Tool 

Insulated (-) 
SCr'ew driver 

Tester' 

"--
o + 

I 

@:� 
. £ 

Earth 

• ~ 
610 

. OC300mA 
Fuse 

Method I 
a. Connect a tester between termlnal TP-91 and the earth. 

b. Adjust the voltage between TP-91 anti the earth to OC105V by 
turning supply voltage Adj. Pot. VR60 I. 

c. After' adjusting, apply lacquer to VRuOl to fix. 

(2) Color Purity 

a. Loosening deflecting coil fixing scr'ew, 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 rast�r 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 
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( 

d. Hove the ueflecting ('oj 1 forward Lil.tlc by 1 ittle until Lhe Mlhole 
of the screen becomes red evenly. (If the deflectj Ilg coil fixing 
wedge is a hindrance , I'emove it as shown in Fig. 2- 2.) Confirm 
that the picture .is not.. out of the cente r of the screen, longi­
tudinal l y  o r  Laterally. If out, ('orrec t  the picture ' s position 
by adjusting the pUI'ity magne t in a range of not deteriorating · 
purity. ) 

e. Then turning cut-off Adj. Pot. fOl' ,'ed counterclockwise camp lete] y, 
check color- sha d ing of blue and gr'ecn in the same manlier. 

f. Tighte n the deflecting coil fixillg screw. 
g. When t here is par'tiill co lo r ' shadi.ll,I..{ in a p.iC'tUI'C, ,'npeal" above 

items (b) to (f). 

PUI'i..Ly lIlag-llet 

-= T 

Lf r--- .'_ 

� cRi>1' 
Magnet stopper 

Deflecting coil I 

� 
�� -

] [ 
, 

[ 
� 

J 

--

1 CRT socket '-­
Defle c ting coll 
fi.xing screw 

Deflectl��1 
fixing wedge 

.Pig.2-1 Name of each part of I\ecl� of !31'aun tuue 

Deflecting colI 
fixing wedge 

Deflecting coll 

Fig.2-2 

�","c----Razor bla de, 0,' the 1 eke 

Removing deflecting call r lxillg wed.goe 
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(3) Convergence 

a. Sta't.ie Converg·ence 

This adjustment i s  to be car'ried out when, along with the 
ma1'gine of a picture, a different color appears. For con­
venience of adjustment, receive cr'oss-hatch pattern on the 
screen. (If it i s  impossi ble, receive a stationary picLure.) 

CD Receive cross-hatch pattel"'1l on the screen. 

® Overlap red and blue l ines at the center of the screen by 
moving 4-polc magnet k.nobs. (The adjustment is easy when 
green pattern is put out by turning the gr'een cut-off 
Adj. Pot. counterclockwise fullway.) 

@ Overlap red/blue and green pa'Ll-ern at the center of L.he 
screen. (At this time, gl'ecn pattern is to be on by turn­
ing the variab le resistor. ) 

Opening 
knobs. 

6-pole I"agnet knobs 

4-pole lilagnet knobs Opell 

Knobs \ 

Turning 
together'�y

i " ed 

Tu l'fi "'\ V Uraun tube 
magnet 
knol>s 

Magnet stopper 

Fig. 3-1 How to move knobs Fig.3-2 Name of each part of neck 
of Braun tube 

-- ... 
I 

... -

/1 
/ 

Blue 

.. .. 
I 

....... 

--I-

Ked 

• 
• + 
t 

r-

tt- For longill/d ina l lines, open two 4-pole 
magnet knobs • 

* For lateral lines, turn two 4-pole magnet 
knobs together wit.hout changing the open­
ing angle between them. 

... _ _ +-_ it- For l ongltud_inal lines, open two 6-pole 

I: magnet knobs. 

-1 - - -'_ " 
� ___ Lt 

* For' later'al lines, turn two 6-pole magnel 
knobs together without changing the open­
ing angle between them. 

I 

Red/Olue 

• • 

I I 
Green 

Fig. 3-3 fvlovement of convergence by magnet knobs 
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@ COI'reclioli or Slalic COllver'gcof'C 

Wllcn reel, grcen alld blue lilies can not be ove,'Lapped al the 
center hy 4-pole and 6-poJ e magncls, move CP�'1 about.. 5nun for­
\ya l'd or' bRck\Y<lI'd nnd Lr'Y 11(3) Convergence" again._ 

o 

CPM 
� 

4 )111 
= = 
= 

5mm 5111111 Fig.3-4 Cor'l"cct Lon 
of convergence 

b. Dynam ic Convcl'gencn 

(D Remove de fl ecL in g colL fixing wcdgc.� 

@ Correct oc[ol'maLj Oil or Lite pi.cLure Rl Lhe cir'cumference and 
Lhc center of the s('r'ccll iJy IliOV Lng Lhe ["Ollt of t.he deflect ­
iug co i.1 up alld dOh'll. 

Gr'ccll 

-';".K-
ULue , Red • �_ _I 13��1�� 

Gl'ee I\/� : �t rccll 

BLue I Red 

RedJ'Il luc 

Green 

1/1' 

Stde view 

Down 

Fig. 3-S , Relation or 1Il0vcmcIIl o[ d ef l ecting coil 
and cOllver'geuce at.. cir'cumfer'ence of screen 

(]) Carl'cct unevenness ill disL.�lI H' C of L tiles at circumference of 
the screen by moving the Cl'ont of Lhe deflecting coil left 
and right. 

I 
r ---- -----� 
• I 
I '---I I 

: . I I,: 
L_�-_ -=-_�_ J 
� 

nlue Green �ed 

Top view 

Fig.3-6 Relat,ioH of movement of def l ecti ng coil 
and convergence at c i rcumference of screen 
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@ L l1scl'L del'lect-Lllg coil r.i,xing wedge 

Set v e i�t ic al dir�et"Llon fir'5L alld insert wedge (A). Then, 
set hOI'.izonl.a I. clil'ection alld insert wedge (11) and (C). 
(Looking aL the! s('f'eell, ad,jusL illsel,ting wedges l.itt-1e by 
J Lctle.) 

CD @ 

�:J 
l J f i.g. 1-7 TIlSCI'tillg d..f'J.ccting 

(..:011 fixing wedges 

(4) White II" lallce © 
a. Supply cUT'rent for 5 minutes 01' /1101'0 bc[ol�c ad,justment. 

b. Dis C' onnect 6p-collnector froln lUI Le llu ina l .  
rasLer can be seen o n  the SCPCCII. 

c. 'l'UI'1\ bl'ighlness Adj. Pot. Lo Lhe maximulII .. 

Artcl' lhat, only 

d. 'l'uJ'n cut-oCC Adj. PoL. fOI' I'ed, gl't'('11 and bl.ue {'ounterclock­
wise comple tely. 

e. TUI'II screen voL t..agc Adj. Pot. ('ouIILer'clockwise completely. 

f. Set t'ed and blue cll' lve Adj. POL. aL Lhe cenLer' of their rotation 

g. Inscl't service cOllllector invel'scly. (To sel'vice side) 

h. Turning screen vo l tage Adj. PoL. cLockwise, I'ecelve a red, 
green or' blue horizont.al napr'ow l'asLer' of I dOL. (If any 
color does not appeat", tUl�n Lho scr'CCH voLtage Adj. Pot. 
clockwise completely.) 

, 

i. Tur'n cut-off Adj. Pot. for COI.<H' nol seen on the screen 
clockwise and adjust t.o make a hOl'izonLal whi te raster of 
I dot. 

j \ SeL the sel'vi.ce cOllnector nOI'lIIa!.1 y, and adJutit I'cd and blue 
drive Adj. Pot. su Lhat the sC:I'een becomos white, 

k, Sot. the sCI�vice conllector to scr'vice side again and conf irm 
that lhc hori.zolltal. narrow r'asLcl' is white. If not, r'epeat 
aujuscrnents (8) and (9) without couching the drive Adj. Pot. 

* "1 doL" lIleaD S  Lhc Longitudinal l.eng'Lh DC a fluorescent substance. 

fluor'cscelll; 
substance 
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f 

( 5 )  Beam Current 

Instrument 

A tester of 20k n 
internal resistance 

Tester 

I "  I 
o 

®: 

Method \ . 

Condition 

Voltage of power 
supply/AC 1 0n :t 5 V  

Service co·nneccol '  

V R20 1 � 
! , 

Tool 

Insulated ( - ) 
screw driver' 

�74 C�"D 0 '0 g O oc!l � 
a .  Supply current for 5 minutes or more befo r'e adj ustment. 

b.  Disconnect 6p-connector from Ilil terminal t o  produce raster 
only on the screen. 

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

d. Connect ( + )  terminal of the tester to �(jl'minal TP4 5 2 ,  ( - ) 
terminal to TP4 5 1 .  

e .  Adjust voltage between TP4 52 and TP4 5 1  to O . 5 V  by turning 
sub brightness Adj . Pot. VR20 1 .  

17 



( 6 ) Horizontal Osci l l ation Frequency 
(Horizontal Synchronization Adj. Pot. ) 

Instrwnent Condition Tool 

-. 

Method I 
a.  While 

( Or, 

Voltage of power' Sho r t- c ircui t ing 
supply/AC IOO ± 5V lead wire 

Receive pattern . 

( 
R4 5 1  

� Shor·tci r·cuiting 

�j 
lead wire 

TP 3 R4IT 

• 
I C4 0 1  

receiving pattern, shortci rcuiL R4 5 3  with a lead wire. 
sho rt circuit TP3 3 and the ear· !..h wi !..h a lead wire. ) 

b .  Adj ust horizontal synchroniz a t i on Adj . Pot; to pr'oduce a normal 
patter'n on the Be l·'eell . . 

-

� r) @ (=J .� v / 
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, 

( 7 ) Width ( Hori zon t a l  Amplitude ) 

, 

Instrument Con cli ti on 

Voltage of power 
supply/AC IOO � S V  

Receive p a t tern . 

r 

Tool 

Hexagona l 
rebTU l a t ing r'od 

[ l  
U 
o 

DY socket 

F l y-back t ransformer 

Method I 
a .  Supply current for 5 m inutes Of' IIlO l'e before adj u s t  mente 

b. Adj u st width ( ho r i zon t a J amp l i tude ) by L u rning a djusting 
coil L454. 

Turning adjust i ng coil 
counterclockw Lse 
decreases widl,h. 

Turning adjusting coil 
c l ockwise increase s  
width. 
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(8) Horizontal Centel' Pos i.tlon 

Instrument Cond i t i on 

Volt age of powe r 
supp Ly/AC I OO ± 5 V  

Ke le i v c  pattern . 

Too.L 

Insu .LaLed ( - ) 
screw dr' i. ver 

' ''4 ''1 L'''] 
en C4 1 1  

I

T4u

j

�� 

( C46(j) 
Method I 
a.  Set hori zontal center pos i t i.on Ad, ; .  PoL . 

of i t s  rotation. 
V R4 5 2  aL the center 

b. Receive a pattern on the sc reen and check i t s  hor 'i zontal cent er 
positi ol l . When the posit ion i s  o f f  ceuler' of the screen t o  right 
or left , use hor'i zonta l center po� i t i on ad,justing j umper wi r'e 
J 1 2  Lo a djust.  

* �len J 1 2  i s  cut off, the patte,'n '!Ioves t o  left.  

* When J 1 2  whi ch is cut oCf once 1 s  shorl..ci r'cul ted, the pat tern 
moves to right . 

c .  When the horizontal centeJ' pos i t i on of the pat tern i s  s t i l l  off 
the center of the sc reen a f t e r  lIs iug J 12 ,  use n,orlzontal center 
position Adj . Pot . VR452 .  

* When VR4 52 is tur'nod to righ L ,  the pattern moves t o  righ t .  

* When VR452  i s  tur'UtHJ to left, Lho patte) 'n moves to l e f t .  

20 



( 9 ) Ve rt i ca l  C e n t e l '  Pos.i L i on 

Instrument 

C 4 8 4  

r 1'40 1 

Method 

a .  Receive 

Coudit i.on 

v o l t age of power 
su pp ly! AC IOO :!:. 
Recei.ve pa t t ern 

� Up 0 Down 

Qcen t 
0 I I V-C en t  

8 

5 V  

a p a t L e r n  o n  the S c re e n  
posi ti on . When the position i s  

Tool 

2p-short .ing 
hou s i.ng 

;� 
- }-"--' 

( 2 p-sho r� L i. l l g  housing) 

an d check its v e r' t i c a l  cente r 
off the cen t er o f  the screen 

up o r  down, insert 2p-shorting housing into ver't L c a l center 
posi ti on adjusti ng terminal. 

Up . 
Down 

- ·C· ·L- ... -f5 
e.. -IT.-} l-

ct)) � �Down Up Cent 

When 2p-shorting housing When 2 p-shorting housing 
i s inse r-te d  i nto UP ter- i s  inserted into DOWN ter-
mina l ,  the pattern moves minaI, the pattern moves 
u pw a r d .  downw a r d .  
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2 .  Troubleshooting 

( I )  No t'aslcl' on t.h'l SCI'CPtl 
(Confirm tha t.. IJI'ightllf!.<; .... kllllh i. s  lIoL .... , , 1.. ., ... I.hl� I td'l,ltIust pu s i. !  i on. ) 

Is AC fuse Il.)t bUI ' nL I Yes 

out ? 1 
No 

Is OC fuse not burnLI Yes 

out ? 1 

No 

Is voltage a t  termina l l  No 

TR91 about OC l D S V ?  1 
Yes 

I. Braun tube heater I No 

on ? 1 

Yes 

. 

Is voltage at jumper No 

wire J 1 6  about O C I 7 . 5 V ? 1  

lO. 

Doe. raster appear when 
EC terminal of CRT unit 
and toe earth are shorted 
with a abo rt ing lead wil'e? 

Yes 

Excll:lllg'c AC (usc. 
If ., I'C\', AC (usc h l ows ouL, chct·k At: i n put.. 
and puwel" I'tlc t i. f y ing ('1 I"'l;ui L s .  
DUO 1 - i)tJD4 , C 6U l ,  ('bOb shor'! ing. 

No Jooes • new DC fuse I , l ow Exchange DC fuse. 
'!ou t ? 

1 Yes 

Docs DC fuse blow out * TR904 shorting 
even a ft e r jumper' wi.t'OS 

No ) .. Power Line of horizontal 
t;ircuit g)'ouoding. .J 5 and J 7  a r'e ,..emoved? 

Power J. Yes 

line of po we I' 
conL r'ol eil'cuit gr'ounding 

, 

I f  measu red abouL IX: 1 30V, Lhe ovc 
limiting c i  rcull.. ; s titlfccLj V t: .  
* 1C40 1 defecLlve 
• 04 5 1  shor'ting 

Is hOI'i zontal pulse picked No 
up at No . t O  tel'minal of 
lC40 I ?  

1 Yes 

Is hOl'i zontal pu L se picked No 
up a t collecLor o f  T K4 5 1 ?  I 

J. Yes 

Is horizonLal puLse picked I No 

up a t  ba se of TK904? I 1 Yes 

18 hOI'iz.oltLal puLse p i c k e d  N o  

up at f": o l LecLor of 'I'k904 ? 1 .1 Ycs . 

P l y - h a c k  t " ons(ot'ntC I' defe c t i. v lJ  

J I s  caLhode vol tage or No 

'I "C54 Ill)out OC 1 8 V ?  I 1 Yes 

1t4 8 1  he Lng down. 

� Fly-hack t.1'ansfo r'mc,· defective 

r-vol Lage 

* lC4bl defective 
* K464 being down. 

* TR4 S 1  defective. 
* R469 being down. 
* R465 or L4S1  being down. 

* T4 S 1  defective. 
* L4S2 defective. 

.. TkQ04 defective. 

.. L904 defective. 

.. k4 1 8  being down. 

.. R4 56 bein&" down. 

� Does raster appear when FF TK2 1 0  defcc;ti ve 
terminal of sound unit and 
the ear.th are shorted with 
• shorting l ea d wire? 1 Yes 
TR209 dp-fectlve 
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( 2 ) One of red, green and blue does not appe a r .  
For any color, the inspection method i s  the same. 
is carried out without pattern on the screen . ) 

( This inspection 

_. 
Is voltage at EA 'terminal No 
of CRT unit about OC8 . 5 V? 

Is voltage at base No " TR202 shorting. 
of TR205 about oc9 V? 1----1 * R205 being down 

Yes 
* R2 1 1  being down 

Yes 

-

II 
* L2 5 1  or R2 5 1  defective. 
* TR2 5 1  being open. 
* R2 54 being down. 

TR205 being open . 

, 

( 3 )  Picture on the screen -becomes a lateral narrow line. 
connector. ) 

(Check service 

LI:!:.::s:....:.n:;0:;t�:;R:!4.:0,9�d:.o:.w::::
n�?J-I _____ Y"-e=s'

-7 
Ex chang e R4 09 • If new R4 0 9 is broke n, 

' TR902 or TR903 may be defective. 

No 

Is vertical s�w-tooth 
voltage picked up at 
No. 5 terminal of IC40 1 ?  

Yes 

Is voltage at col lector 
of TR903 O ( zero)v? 

Yes 

TR903 shorting 

f-_-"N:;o:...,j I s  voltage a t  LJase of I N o  
'fR903 about oco . 6V? I 

Yes 

l'R903 
shorting 

IC40 1 defective. ( Service connector 
to be set at service side ) 

No * TR903 being open. 
* D40 1  shorting. 
* D402 shorting. 
* TR902 shorting. 
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( 4 )  No sound 
( Confirm sound volume adjusting knob first. ) 

Is the measur'ement 
a s  follows? No 
FB t e rminal : OC 1 4 V  
1'0 terminal : OC I0 5 V  
I'R terminal : OC l 30V 

Yes 

Is sound signal sent No 
to base of TR3 5 3 ?  

Yes 

down? I Yes 
Is not R3 55  

No 

Is voltage at collector No 
of TR3 5 3  O ( ze ro ) V  when 
sound volume is minimum? 

Yes 

TR3 5 3  shorting 

Incomplete connect ion to ea 

, 
Is sound signal senL No 
to base of TR3 5 1  ? 

Yes 

Is voltage at emitter No 
of TR3 5 1  about OC 4 V  
when sound volume i s  
minimum? 

Yes 

C 3 54 being open. 

. 

R3 5 5  defective. 
Exchange i t .  If a new R 3 5 5  
TR3 5 3  shorting. -

Is sound signal picked No 
up at emitter of TR3 5 2  
when sound volume 
maximum? 

Yes 

" C 3 5 6 being open. 
" T3 5 1  defective. 

is 

ch terminal. 

* V R 3 5 1  defective. 
* C 3 5 1  being open. 

When it is O V ;  
* TR3 5 1  being open. 
* R3 56 defective. 
* c 3 52  shorting. 
* C 3 5 3  shorting. 
* R3 5 1  shorting. 
When it is 9. 5V;  
* TR3 5 1  shorting. 

is broken, 

" TR3 5 2  being open. 
* l'R35 3  being open. 
* D3 5 1  shorting. 
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3 ..  Function of Ea cll J"a I't .. s 

For ar rangemen t  of variab.le resis"tors and othe r switches, see Pig . l  -
Fig. 3 .  ( Page 29  - 30 ) 

Name of parts Function 

Sound .... volume Turning the volume knob to I ' ight turns up the volume , 
( See Fig. 3 . ) and to left turns down . 

Brightness Turning the brightness knob to r�ight makes the whole 
( See Fig. 3 .  ) of the screen bright, and to l e f t  da rk.  

Horizontal This is used when a picture runs to r' i ght 0 "  l ef t .  
synchron i za t i on 

� 
, 

( see Fig. 3 .  ) * '!'urn Lhe knob to l e f t  t o  stop a 
picture I'unning to right downward .. 

� , 
" Turon the knob to right to stop a 

�. p i c ture r'unn i ng Lo left downw ard. 

� 
Vertical This is used when a pictu re runs upward Or downwa rd. 
synchronization 
( See Fig. 3 .  ) ( * 'J:u rn the knob to right to stop a 

\... / picture runni ng from down to up. 

L'� 
* 'l'urn the knob to left to stop 

,', ... o-.-/' 
a . picture running f rom up to down. 

;-1 � 

, 

Vertical This is used t o  adjust vertical ampl itude. 
amplitude 

-
7. \ ( See Fig. 3 .  ) * 1'u rning f he knob to left makes 

0 vertical amplitude sma l l .  -
\.. . /  • 

r® 
* Turning the_ knob to right makes 

vertical amplitude large. 

, 
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Function of service connector and variable resistor which are not required 
f o r  ordinary adjustmen t .  

Note : If any of these controllers is tOllched, it should be roe-adjusted 
with testing inst rument s .  

N ame of parts 

Screen 
( See Fig. 2. ) 

Service 
connector 
( See Fig. i . ) 

Cut-off 
( see Fia. 2 . ) 

This variable resistor is used t o  adjust screen voltage of 
braun tube. Turning the knob to right raises the screen 
voltage, making the whole of the screen bright . ' Turning 
the knob to left l owers the screen voltage, msking the 
whole of the screen dark . 

* This i s  used only for adjustment of white balance. 

This i s  used in adj u stment of white bal�nce to switch a 
picture on the screen from a normal to a horizontal narrow 
line . 

* A p i cture is normal when the service 
connector is connected as shown in 
the left. 

" A picture is a horizontal narrow 
line when the se,rvice connector is 
connected as shown in the left . 

l'hese are Adj . Pot. for auJustment of white balance. 
Ordinarily, these are used after a white-and-black imaae 
i s  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 grt'en color l>riaht, 
a n d  to left dark. 

Blue cut-off 

Red cut-off 

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

-

This Adj . Pot. is f o r  red color adjustment. 
Turning to right red color bright, a n ti to 
left dark. 

Each cut-off Adj . Pot . shou ld be adjusted 
so as to make a white-and-black ima&e in a 
horizontal narrow line white. 
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N ame of parts Function 

Drive These aT'e Adj . Pot . for adjustment of white balance . 
( See Fig. 2 . ) Ordina rily, these a r e  used when a white-and-black picture 

is received. 

Blue drive : Turning the knob to right ma kes blue color' 
dee p ,  and to left Light . 

Red d r'ixc :  Turning the knob to right makes red co l or' 
deep, an.d to l e f t  l ight . 

Illuc and red d r'l ves shou l d  be 
adjusted so as t o  make a white 
-and-black picLul ·e whi t e .  

f.-- Make picture wh.ite.  

r 

Other adjusting pOints 

Horizontal This is a jumpe r  wi re which is used to change horizontal 

position posi t1 on of a picture.  
( See Fig. 1.  ) 

A pictur'c moves to l eft when the j umper' wire i s  cut .  

I I 

® I > 
If ' I\� 

I I 
Center Center 

Befor'e ;jumper Af ter' jumper 
wi r'c is cut wi re i s  cut 

• 

Ve rtical These are  te r'm.i..nals to change vert .ica l position o f  a 
posi·tion pic t ur e .  
( See Fig. 1 .  ) 

� ��@)- A picture moves upwa r' d when 
2p-shorting housing i s  inserted 

0 - I- inLo u pper terminal . 
uppe S . 

Mid�l� -@- A picture move s to ·the center in 
thp. vertical direction when - � 2p-shorting housing is inserte d  

0 into middle ·terminal. 

A p i c t ure move s  downwa rd when 
0 0 - 2p-shorting housing i s  inse rt e d 

Lower@ _ 
-(- -o- Y f-

into lower termina l .  

",- J / 
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Name of parts' Fun ction 

This .is a Adj . Po t. to change focus vol tage . 

When the whole of the screen i s out of 

- focu s ,  turn fo(:us knoiJ to r·.ighl, • (.(0 ) , '. :. ,\' 0',' : • 
��I.-\· " 

(0) When 'the c O l I l, e l� of �he sec'cen is out of 

foc u s ,  t u rn i't to l e f t .  

. 

J 

, 
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Main P . C . bo a l ' d  

YI{2 0 1  
Sub brlglltnes!:i 
Adj . Po t .  

P o s i s t o r  

D 
AC4A fuse 

= 

8 
Vc r L l ca l posi t j  on 
a d j u s t ing t e rm i n a l  

n. C o n s t a n L  v o l t age U cont l'ol Ie 

� g IN I llC300mA fuse 

Se r'v j t : e  
connccl. u l '  

r�c 1 �� 

'1'4 5 1  

(j C462 

nY - soc k e t.. 

y 
Focus 
Adj . P o t .  

YR6 0 1  
1 1 0Y line Adj . l' o t .  F l y - b ack transformer 

1 101 '  L zoo't a l  posi t. i u l l  
a d j usL lng wipe 

Fig. 1 
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screen 

'f 1 

CRT unit 

o 

-

: :- -� Green cut-off " 

• • 
. •  : 1<-- Blue cut-off • • 

· . 

,

� u 
Jt-- Red cut-off 

: : :IE-- Blue drive · . 
: ... � :iE--Red drive 

Fig. 2 

Vertical Volume 
amplitude 

Vertical 
synchronization ----------1 

�------------ Urightne8a 

Horizontal '-------------
synchronization 

Fig. 3 
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( 2 )  ConsLunt vol t age control IC ( L AS I I O )  

Having a n  uut.put vol tage erJ'or d e L. e c t.lng circ u i t  and control c i rc u i t  
ill a body, const a n t  v o l  tag"e control Ie LAS 1 ]  0 d e t e c t s  f l u ctuations o f  
DC I OUV ouLput a n u  corrects i t  automa tically. The constant vol t age 
control circu i t.. using LAS I I 0  i s  shown LH.:.:low schema t i c a l l y .  

T R901 

'<:p! 
� @ (1J 

T p .  II 

I J .  3A fuse R60t OU 
lnput I I  

K:601 lA5110 

11' PI'Ol.tlcLlon 

. 
� 

Volta"" el'I'O'" 
det.ectton 

Contl'oi 
drive 

VoLta"" L�vel Vul ... a�tl !. ... v e l  
cdnv6" SJOn convtl raion - J . 

,.J ,I 
R602 • 6 8 1-

R607 
"&00\ :.. + 

C� 
."" . 

."", + Y"101 
� C6a! + 

"610 ill C6'0 A60S 
If 11- ,m 

"60) 

r.'n . 

Schema l i c  diagram of coustant V O l Litgc cOll t r'ot cl l 'cuit 

tput 

OY 
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D . PARTS LIST ALI;AYS GIVE PART N O .  WII[, N  ========== 
1 .  Body 

OROL R J N G  SERVICE PARTS. 

FOB J apan 
N o .  Name of papts Re q .  Remarks per p c .  

0 1 - 0 1  Cabinet L 

0 1-02 Leg 2 

0 1 -03 Coin se lector '  1 

0 1 -04 Ca sh box 1 · 
0 1 -05 Lock 3 

01 -06 Lock fitting (Lowe r ) 2 · 
01-07 Ca sh box door 1 
01-09 Game counte r 1 

01-10 Coin switch 1 
01-12 CPU P . C . Board mounting 1 

b r a cket 

01-14 P . C . Board sup·port 6 

0 1 - 1 5  Table stay 1 
0 1 - � 6  Power cord ( w/o plug) 1 .. . 
0 1 - 1 7  Strain r e l i e f  bushing 1 
0 2 - 0 1  Tabl e 1 
02-04 Lock fi � t inlJ; ( Up!>" r' ) 2 

02-05 'fable gLass 1 
02-06 Table g L a s s  I�et a inel' 4 

02 -07 Watertight pack i ng 600 2 

0 2 -08 " " 400 2 

02-09 " " 300 4 

0 2 - 1 0  Screen I' .'aud Ilg sheet L -
03-0 1 Control box 2 

. '. 03-02 Keyboa nl swi tch spa ce J� 4 

03-03 Laser gu n con t r'ol uni t 2 

0 3 -04 La se r gtll1  cont.ro l knOh 2 
· 

03-05 Fire switch bl'8cke t 2 

0 3-06 Shield 2 
'-

0 3 -07 Rubber pad 2 

0 3 -09 Main pallo l 1 

0 3 - 1 0  Sub pano 1 1 
. 

03 - 1 1  Main keyboar'd swi tch .L 
unit 

0 3 - 1 2  Fire switch 2 . 
0 3 - 1 3  Las.er gun contr'ol switc;h 4 . 
0 3 - 1 4  Lase r gun cont rol u n i t  2 

f r ame 
0 3 - 1 5  Laser g'l l ll. r b n t t ' O  l l e ver' 2 

3 4  
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ALWA YS GIVE PART N O .  WIlEN 

ORDER INC SERVICE PARTS. 

FOB Jap an 
N o .  Name of parts Re q .  Remark s  per p c  • 

• 
03 - 1 6 Pin 2 

0 3 - 1 7  Retaining ring 2 

0 3 - 1 8  Switch s p a c e r  4 

0 3 - 1 9  stop r'ullbel' 2 

0 3 - 2 0  Bracket 2 

0 3- 2 1  Angle bracket 2 

0 3 - 2 2  Compre ssion SfU' .lng 2 

0 3 - 2 3  Sl ide pin 2 

0 3 - 2 4  Nyl on washer 2 

0 3 - 2 5  Keyswitch 5 
0 3 - 2 6  Button 5 

04-00 Video monit o r' I I -
04- 1 3  Speaker 1 
09 - 0 1  l O P  C P U  P . C . Doard har'ness I 

connector 

09-02 3 P  power sup p l y  P . C . Board I 
harness conne ctor 

09-'03 9 P  I/O P . C . Do a r d  harness 1 
connector • 

09-04 2 P  spe a k e r  ha rness 1 
connectol' ( Sma l l  ) 

0 9 - 0 5  .6 P  sound P . C .  Uoa t,cl haf'IlCBS 1 
connector 

<.19-06 I S P  sound P . c .  UO.H'U l 
harness connec to l '  

0 9 - 0 7  4 P  audio harness col1ne cto l '  I 
09-08 6 P  video moni t o r  harness 1 

connector' 

09-09 2 P  speaker ha rness I 
connector (L�rge ) 

09- 1 0  7 P  sub switch harness l 
conne ctor 

0 9- 1 1  1 2 P main switch harness l 
connector 

09- 1 2  2 P  game counter h a rness 1 -
connector 

09- 1 3  3 P  co}.n switch harness 1 
connector 

09- 1 4  SOP f l a t  c a b l e  1 

3 5  
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ALWAYS { ; IVE PART N O .  \\'1II� N 

2 .  CPU P . C . Board , OROERI�G SERVICE Ilt\Rl'S. 

FOB Japan 
No.  Name of parts Req. Remarks per pc.  

05-01 CPU P . C . Board 1 Comp lete set 

05-02 IC SN7 4 LS153 8 �aJ. 4 - Line to 1 - Line Data 
Sele ctor/Multiplexer 

05-03 " 8216 2 Buffer and Lj ne Driver 

05-04 " C8080A 1 CPU Chip 
05-05 " SN7 4 L S08 6 Quadr'uple 2 - J n put positive 

AN D Gate 

05-06 " SN74LS32 1 Quadruple  2-l nput Positive 
OR Gate 

05-07 " SN7 4 LS174 3 Hex I)-Type Flip Flop w/Reset 

05-08 " MK4 11 6 8 RAM 

05-09 " SN74 LS74 1 �al Il-Type Edge-Trlggered 
Flip Flop w/Set and Reset 

05-10 " SN74 LS04 1 Hex Inver'ter . ' 
05-11 " SN7 4 LS02 1 Quadl'uple 2 - I l lput Posit ive 

NOR Ga Le 
05-12 " SN7 4 LSOO 1 Quadr'uple 2-Input Positive 

NAND Gate 

05-13 " SN74LS138  1 3-to 8 - U ne Decoder'/ Demul ti-
plcxcr 

05-14 " SN74 LS1 39 1 �a l 2-Lo 4- Line Decoder/ 
J)emu l tip lexe r' 

05-15 " C2708 
. 

7 EP-f{OM 

05-16 " SN7 4 LS24 1 2 OcLa l  lJuCfer/Line Driver/Line 
Receivol' w/ 3-State Output 

\ 05-17 Resistol' 2 3 3  olun tW ! 5% 
05-18 " 2 1 50 ohm " 

05-19 " 8 1 kohm " 

05-20 Cerami c c a pac.1 to r 4 3  0 . 1  " I' SOY 
05-21 " " 8 O .  ,2 1'1' " 

05-22 " " 2 1 2 0  p I' " 

05-23 " " L 3 30 pI' " 

05-24 Electro lytj,., capacitor '  2 LOO /,1' 1 6 y  -
05-25 " " 2 220  /,1' 6 . 3Y 



• 

AL\vAYS GIVE PART N O .  hiliH-. 

3 .  I/O P . C . Board ORDERING SERVICE PARTS. 

FOB Japan 
No. Name of part s Req. Remarks per pc. 

06-0 1 I/O P . C . B oard I Complete set 

06-02 IC SN74S04 I S H ex I nverter . 
06-03 " SN7 4LS 1 60 · 1 Synchronous P resettable_ 

Decade C ounter w/Direct Reset 

06-04 " SN74LS I 2 3  1 Dual Retriggerable Monostable 
Multivibra t o r  

06-05 " SN74LS 2 2 1  I Dua l Monostable Multivibra to� 

06-06 " SN74LS I 4  I lIex Schmitt T rigger Inver·te� 

06-07 11 SN74LS 1 6 4  2 8-Bit S eria l-In P arallel-Out 
Shift Register 

06-08 11 SN7 5 3 6 1 A  I Dual NAND TTL to MOB D river 

06-09 " SN7 4 1 09 1 Dual J-K Positive-E dge-
T�iggered F l ip Flop w/Set 
and Reset 

06- 1 0  11 SN7 4LS42 1 BCD-to-Decimal Decoder 

06- 1 1  " SN7 4 1 6 1  6 S1)'nchronous P resettable 4-Bit . 
B inary C ounter w/Die'ect Reset 

06-12 11 SN7 4 1 6  2 lIex Inverter Duffer Driver 

06- 1 3  11 SN74LS 1 7 4  4 lIex D-Type F lip F lop w/Reset 

06- 1 4  " SN7 4LS 32 1 Quadruple 2-I nput P osi ti ve 
OR Gate 

06 - 1 5 " SN74LS 7 4  1 Dua l D-Type Edgc-T�i ggered 
F lip F lop w/Set and Reset 

06- 1 6  11 SN74LS20 1 Dual 4-Input P ositive NA ND 
G a te 

06- 1 7  " SN7 4 1 S6 2 2-Line to 4-Line Decoder -
06 - 1 8  fI SN74LS 1 5 1  8 8-Line to I -Line Data 

S electo r/Multi plexer 

06-19 " SN7 4 1 7 5  1 Qua druple D-Type F lip F lop 
w/Reset · 

06-20 11 SN7 4 1 48 1 8-Line to 3-Line P riority 
E ncoder 

Q6-2 1  11 SN74Lfl368 3 l I ex Bus Driver w/3-State 
Output ( Invel"ted) . 

06-22 " SN7 4LSOO 3 Quadruple 2-Input P ositive 
NA ND Gate 

06-2 3 " SN74L S 5 5  1 2-Wide 4-Input AND-OR-INVERT 
G a te 

06-2 4 11 SN74L S 1 38 2 3-to 8-Line Decoder/D�multi-
plexe� 

06-2 5 11 Stl74T.S04 2 H ex Inverter . 
06-26 " SN74LS240 2 Octal Buffer/Line D river/ 

Line Receiver w/3-S tate 
Output ( Inverted) 

06-27 11 SN74LS 1 7 5  2 Quadruple D-Type Flip Flop 
w/R eset 

-
37 
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ALWAYS GlvF PART N O .  hf{-I E N  

ORDERING SERVICE PAR:rS• 

FOB Japan 
N o .  Name of parts Req. Remarks per pc. 

06-28 IC 5N74LS86 4 Quadruple 2-Input Excl usive 
OR Gate 

06-29 " 5N7 5 45 1 1 Dual P e ripheral Positive and 
Drivers 

06- 30 " 5N7 4 1 9 8 I 8-Bit Shif:t Register 

06-3 1 " N 8 2 S 2 3N 1 Fuse-ROM 

06-32 Dip switch 1 8p 

06-33 Resistor 1 1 00 ohm I ;jW + - 5% 
06-34 " 3 3 30 ohm " . 
06-35 " 5 390 ohm " 

,...., 06-36 " 2 1 k .. hm " 

06-37 " 4 2 kohm " 

06-38 " 4 7 . 5 kohm " . 
06- 39 " 1 1 0  kohm " . 
06-40 " 1 3 3  kohm " 

06- 4 1 " I 6 8  kohm " 

06-42 Ceramic capaci tor 1 2 2 0  pI' SOV 

06-43 " J 3 30 pF " 

06-44 " 1 1 000 p F  " 

06-4 5  " 2 O . O l r f " 

06-46 " 2 4  0 . 1 ,u f  " 

06-47 Tantalum capa citor 2 1 01' 1' 6 , JV 

06- 48 " I 1 . 1 01'1' 2 5V 
"\ 06-49 11 5 4 . 7,,1' " \ 

06-50 " 1 3 .  31'f: " 

06-51 Electrolyti c capacitor 1 3 31'1' 1 6 v  

06-52 " " 1 47('1' " 

06- 5 3  " " 1 1 001'1' " 

06-54 " " . 1 2 2 01''' 6 , Jv 

06- 5 5  Dipped-MJ. ca capa ci tor 1 1 80 p f  50V 

06-56 Diode 7 1 5207 5 ( l I igh speed swit ching ) 
06- 57 " I 1 5 1 8 8 5  

0 6 - 5 8  Crystal oscillaLor 1 l Ie- 1 8 u  2 0 . 1 6 0  M H z  
06-59 Resistor array 2 4 . 7 kohm W±5% 
06_60 " . " 2 1 kohm " 

06_6 1 " " 4 6 8  ohm " 

06_62 Transistor 1 2 s c 8 2 8  

, 



AL\vA Y:-:. G LVE PAR'l' N O .  WilEN 

4 . Sound P . C . Board ORDL�RINC SERVICE PARTS. 

F O B  Japar 

No. Name of part..s Req. Remarks per pc. 

07 -00 Soun d P . C . Do a r l l  1 Complete set 

07-0 1 IC C 8 0 3 5 A  1 CPU Chlp 

07-02 " C2708 1 EP- ROM 
� 

07-03 " SN7 4 7 5  2 Quadruple  Bistable Latch 

07-04 " SN7 4 1 2 .1 2 D.lal Ret r'iggc r'a hIe Monostable 
Mul tlvibrator' 

07-05 " 7 4 05 1 Inverter Open-Col lector 

07-06 " SN7 6 4 7 7  1 Sound Generator 

07-07 Resi s t o r' 2 1 korun .!w 5% • -
07-08 " 2 1 0  kohm " 

r" 07-09 " 2 2 0  kolun " 

� 07- 1 0  " 2 3 3  koi lln " 

07- 1 1  " 3 3 6  kohm " 

07- 1 2  " 3 4 7  kahm " -
. 

07 - 1 3  " 1 1 00 kahUl " . 

0 7 - 1 4  " 3 1 50 kohm " 

07- 1 5  " 1 620 I< o tun " 

07- 1 6  " 1 8 2 0  k o l lm " 

07- 1 7  " 3 I Molun " 

07- 1 8  " 1 1 . 5  Molull " 

0 7 - 1 9 Electro l ytic c a pa c i t. o r '  3 3 30 }'F 1 6 v  
07-20 " " 3 1 UF 50V 

07 - 2 1  Cerami c  capa c itor 2 3 0pF SOV 

0 7 - 2 2  " " , 8 0 . 0 1  L l I'  50V 

0 7 - 2 3  Polyester film capa c i t. o r '  2 0 . 00 1  PI' 50V 

07-24 " " " t 2 0 . 0 ,1 7  .f' I' 50V 

0 7 - 2 5  tllnt a luo" c a p a c i L o r  I I fi r  2 5 v  
0 7 - 2 6  ., " I 1 2 . 2 )) " 1 6 v  

-
07- 2 7  " " 2 2 2  I ' "  

/ (r . 3V 

0 7 - 2 8  " " 1 1 00 fl l' 6 . 3 v  
07-2 9 Diode 8 l N 3 4 A  

0 7 - 3 0  C rystal osc i l lator 1 6 . 00 �1J 17.  
. 

07 - 3 1  Resistor array I I I(ohm 1 /8w 8 e leme n t s  
. 

07- 3 2  " " 1 " " 4 " 

07- 3 3  Va r:l:.ble resi stor' .1 1 0  kohln 
07- 3 4  Tran5istor I 2 SC7 1 1 1l1': 

39 



, ALWAYS G I V E  P A R I'  N O .  Will· N 
ORDER"' NC SERVICI:. PARTS. 

5 .  Power P . C . Board 

FOB Japan. 
N o .  Name of parts Req. Remarks per pc. 

0 8 - 0 1  Power supply P . C . Board 1 Complete set 

0 8 - 0 5  Power transformer un i. t 1 

08 -06 IC 30-00 5 0  3 Switching Regurator IC 

0 8 -07 " 7 8M24 1 2 4V Regul ator IC 
08-08 Resisto r 1 0 . 0 3 ohm 2W + 5% 

08-09 " 2 0 . 1 ohm " 
< 

0 8 - 1 0  " 1 1 00 ohm " 

08- 1 1  " 1 3 3 0  - ohm !w + - 5% 

08 - 1 2  " 3 1 0 0  ohm I ' , 14  + 5 % 

0 8 - 1 3  " 5 1 kohm " 

08 - 1 4  " 1 5 . 1 kohm " . 

08 - 1 5 " 1 I S kohm " 

0 8 - 1 6  " I 5 1 0  ohm I W  + - 5 % 

08- 1 7  Electrolytj c capa citor 3 2 2 00 t' F 1 6v 

0 8 _ 1 8 " " 1 1 0 00 fl F  3 5V 
0 8 - 1 9  " " I 470 flF 2 5V 
0 8 _ 2 0  " " 2 1 000 t'F 1 6v 

0 8 - 2 1 " " 1 47 fl F 2 5V 

08_ 2 2  
-

1 0  I'F 1 6v " " 2 

0 8 - 2 3 " " 1 2 2 0  I'F 1 0 V  

0 8 - 2 4  Trans j s tor 3 2SA l IJ I 2  

., 0 8 _ 2 5 " 1 2 SA8 1 7  -

0 8 _ 2 6  D iode 1 C1'U 2 4  Shot K e y  Diodc 
0 8 - 2 7  " 2 1 5 1 8 3 4  F a st Recovery Diode 

0 8 _ 2 8  Va riabl e re s i stor '3 RG P I 0 2  50 kollm 
. 

0 8 - 2 9  " " 3 " 2 k ohm 
0 8 - 3 0  Choke co i l  1 3A 200 I' l l  
0 8 - 3 1  " " 2 0 . 5A 400 J'1I 
0 8 - 3 2  Sil icon rectifier di ode 1 413411 4 1  4A o ridge 
0 8 - 3 3  " " " 2 1 0 411 4 1  1 A  " 

40 
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E .  PARTS LOCATION ===----========== 
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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. 

NOTE 
==== 

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 Pl-S00802 

IC74LS241 is mounted at the position of "lB" and "lC" 

on the P.C.Board. 

* TSF-CPU Pl-S00810 

Ic8216 is mOWlted at the position of "lB" and "Ie" on 

the P.e.Board. 

* TSF-CPU Pl-S00861 

This P.C.Board des1�ned 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, a lphabets instructing 

position of parts .tart with "Z". 
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