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1 , specifications 

1-1 INPUT 
1-1-1 VOLTAGE AC 23CV 10? 50. 
1-1-2 POWER 75W ‘-y p 
1-1-3 SURGE CURRENT 25 A max 

1-2 OUTPUT 
1-2-1 VOLTAGE 5V 2% , 12V 2% , AC 9V 3? 
1-2-2 CURRENT 5 V;3 -15A , 12V;2.76A , AC9V;200mA 
1-2-3 VARIATION 5V 3? , 12V 5? , AC9V 15? 
1-2-4 RIPPLE 5V; 150mV(p-p) , 12V; 290mV(p-p) 
1-2-5 OVER CURRENT 5V ; 3.6~4A 

PROTECTION 12V ; 3-6^4A 

2, CIRCUIT * 

5V CHORKS COIL 

L2 12V CHORKE COIL Qi SWITCHING LI LINE FILTER 
T1 SWITCHING TRANSISTOR/^ ' CHORKE 

TTTTW RADIATOR 

/T2 SUB POWER 
TRANSFORMER 

INPUT 
PLUG 

5V PC BOARD 
T3 DRIVE TRANSFORMER 



^AC9V OUTPUT 



3, ALIGNMENT J.NSTRUO ' 'N 

1.INPUT OUTPUT C0NMECTI0M 

INPUT OUT PUT 

IN PUT 23ov 50/6OHz 

CONNECT :ON 

SYNCHRO SCOPE 

1) SLIDE REGULATER 
2) WATT METER 
3) LOAD A,B 
4) VI 
5) V2 
6) V 3 
7) V 4 
8) A1 

9) A2,3 
10) LOAD C 

AC 220-24-oV 
AC WATT MATER 
ELECTRONIC LOAD 
AC VOLTAGE METER 
AC VOLTAGE METER 
DC VOLTAGE METER 
DC VOLTAGE METER 
AC CURRENT METER 
DC CURRENT METER 
SLIDE RESISTOR 

TYP 75W 
TYP 12V , 5 A 

TYP 24UV/ 
TYP 9 V 
TY P 1 2V 
TYP 3V 
TYP 200mA 
TYP 3 A 
TYP 45 n. 
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tl 

12V PC 
BOARD 

•1 

Step Item Remarks For Adjustment 

1 Connection Connect the SET as Per SKETCH 6 

2 Volume (VR) Turn VRl ,VR2,VR3,VR4 onPC Board for 
5V.12V Till the End in Clockwise 
R otation 

3 AC Power ON ‘Bet Slide Reguleter at , /V and AC 
Power ON 230 

4 Rated Current Setting Set Circuit Loaded as Belows 
1) Load A DC 5V 3.15A 
2) Load B DC 12V 2.76A 
3) Load C AC 9V 200mA 

5 Output Voltage 
Adjustment 

Adjust VR2 and VR4 then Set in the 
Range of the Following Voltage 
1) DC 5V (VR4) 4.970-5.030V 
2) DC 12V (VR2 ) 11 . 950-1 2.050V 

6 Operation of 
Over-Current Protect¬ 
ion and Adjustment of 
the Point 

Adjust and Set VRl,VR3 to Operate 
Over-Current Protection at the 
Follouing Values 
1) DC 5V (VR 3) 3.6-4A 
2) DC 12V (VRl) 3.6~4A 
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1 , REC 1 

5 , S K M i 

S3WB 60 

l' ■ ■ [ i . 

REOT . I KR STACKS DIODES 

2, REC2 

3, D1 

4, D6,7 

5» Q1 

tr, Q3 

SIVB10 RECTIFIER STACKS DIODES 

ERB28- 08 FAST RECOVERY DIODES 

ESAC85-009 , ESAC82-004 SCHOTTKY BARRIER DIODES 
case 

T 
©/ © X© 

(case) 

2SC2C2792or3351 

C 

E 

JEDEC:T0-220AB 

POWER TRANSISTOR 

(case ) 

2sc: 
:2”f = aSe) ^ ;S?el“ 

1 C I JP C 
B —[ 

POWER TRANSISTOR 

JEDEC:TO-220AB 

9 * K M 
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Safety Service 
Symho 1 Part,N o Part Maine !),> ;*•' :* if.'t, i on 

Part rt 

C21 68-0343F CEE102A10 V CE'r. OAPACn R 

C22 68-2701K CMP224A63K-N CMP CAPACITOR 

C23 68-27080 CPS104A50K-N CPS CAPACITOR 

C24 68-0343F CEE1 02A 1 0V CEE CAPACITOR 

C25 68-27080 CPS104A50K-N CPS CAPACITOR 

C27 68-0341E CEE479A50V CEE CAPACITOR 

C28 68-27081 CPS103A50K-N CPS CAPACITOR 

C 29 68-0341F CEE100A50V CEE CAPACITOR 

C 30 68-2708F CPS332A50K-N CPS CAPACITOR 

C 31 68-0341E CEE479A50V CEE CAPACITOR 

C32 68-27081 CPS103A50K-N CPS CAPACITOR 

C 33 68-27080 CPS104A50K-N CPS CAPACITOR 

C34 68-0341E CEE479A50V CEE CAPACITOR 

C 36 68-2811G CC472A2500Z CC CAPACITOR 

C37 68-2811G CC472A 25 00Z CC CAPACITOR 

C40 68-0341F CEE1 00A50V CEE CAPACITOR 

C41 68-27080 CPS104A50K-N CPS CAPACITOR 

RESISTORS 

Part Name.with RDrCarbon Resistor 
Part Name.with SRM: Metal Oxide. Film Resistor 

R1 68-2503K 8D-13 POWER SHERMISTOR 1 0.5% 

R2 68-49511 SRM15K-J3A SRM RESISTOR i 

R3 68-4943Y SRM100-J2A SRM RESISTOR j 

R4 68-0332Y RD22-J1/2A RD RESISTOR t 

R5 68-4937A SR Ml 0-J1 A SRM RESISTOR i 

R9 68-4937A SRM1 0-J 1 A SRM RESISTOR 

R1 0 68-4937A SRM10-J1 A SRM RESISTOR 

R11 68-0353A MANGANEN WIRE 

R1 2 68-0299V. RD30K-J1/4D RD RESISTOR 

R1 3 68-0298M RD1K-J1/4D RD RESISTOR 

R1 4 68-02990 RD4.7K-J1/4D RD RESISTOR f 

R1 5 68-0298R RD1.6K-J1/4D RD RESISTOR ! 

R1 6 68-0297S RD15 0-J1/4D RD RESISTOR 

R1 7 68-0280S RD820-J1/4B RD RESISTOR 

R1 8 68-4937A SRM10-J1A SRM RESISTOR 

R1 9 68-0299V RD30K-J1/4D RD RESISTOR 

R20 68-0353A MANGANEN WIRE 

R21 68-0298M RD1K-J1/4D RD RESISTOR 

R22 68-0298Y RD3-3K-J1/4D RD RESISTOR 

R24 68-0298V RD2.4K-J1/4D RD RESISTOR I 

R25 68-0281 K RD4.7K-J1/4B RD RESISTOR i I 

R 26 68-0281S RD10K-J1/4B RD RESISTOR i 

R 27 68-0300Y RD470K-J1/4D RD RESISTOR i 

R 30 68-0299Q RD18K-J1/4D RD RESISTOR 

R31 68-0299G RD6.8K-J1/4D RD RESISTOR 

R 32 68-03001 RD100K-J1/4D RD RESISTOR 

R33 68-4937A SRM10-J1 A SRM RESISTOR 

R 34 68-0298S RD1.8K-J1/4D RD RESISTOR 

R 35 68-0281M RD5.6K-J1/4B RD RESISTOR 

R36 68-0281M RD5.6K-J1/4B RD RESISTOR 

R 37 68-03001 RD1 00K-J1 / 4 D RD RESISTOR 

R 38 68-0299V RD30K-J1/4 D RD RESISTOR 

R 40 68-0299M RD12K-J1/4D RD RESISTOR 

R 41 68-0298A RD330-J1/4D RD RESIS 3m- 
t"»*1 ■< 

i V* *6-011 A 4 y ss.ll 3M s £ V \ « t* * & a 
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| Sat'', ty ^ v- r v i.o e 

Symbo L Par t, N o Part^ n a in o D ■ 5 r i p t i. u. fcj i'a r 

TRANSFORMERS b COILS 

T1 68-4090A SWITCHING TRANSFORMER | 

T2 68-111OA SUB POWER TRANSFORMER ! 0.5$ 

T3 68-0854A DRIVE TRANSFORMER j 

LI 68-1606D UF2327F LINE FILTER CHORKE 

L2 68-13660 SKU-33-B8 CHORKE COIL 

L3 68-0306A 5>^H CHORKE COIL 

L4 68-001 3B FN-R8S CHORKE COIL 

L5 68-1 351 A SK11-2-100 CHORKE COIL 

L6 68-0306A 5/^H CHORKE COIL 

TRANSISTORS «• DIODES 

Symbol No.with Q :Transistor Symbol No.with RECrDiode 

Symbol No.with D :Diode 

Q1 68-2056F 2SC2792or3551SWITCHING TRANSISTOR i 0.5% 

Q3 68-0040C 2SC2334-K SWITCHING THAI* SI ST OR 0.2% 

Q4 68-2001A 2SA1020-0 fY TRANSISTOR 0.1$ 

REC1 68-0345F S3WB-6 0 DIODE i 0.1$ 

REC2 68-2254A S1VB-10 DIODE 0.1$ 

D1 68-2034C ERB28-08 DIODE 0.1 $ 

D6 68-0035D ESAC-85-009 DIODE 0.1$ 

D7 68-0035B ESAC-82-004 DIODE 0.1$ 

ICs 

IC1 68-1912A MB3759 IC j 0.1 $ 

IC2 68-1912A MB3759 IC j 0.1 $ 

CAPACITORS 

Part Name.with CC:Ceramic Capacitor 

Part Name.with CMP:Metallized Polyester Film Capacitor 

./Par t Name.with CPS:Polyester Film Capacitor 

,• Part Name.with CEE:Aluminum Electolytic Capacitor 

/ Cl 68-271 21 CMP224A250K-N CMP CAPACITOR i 

C2 68-281 ID CC102A2500K CC CAPACITOR i 

C3 68-281 ID CC102A2500K CC CAPACITOR 1 

04 68-281 IE CC222A25 00M CC CAPACITOR j 

C 5 68--281 IE CC222A2500M CC CAPACITOR i 

C6 68-2712G CMP104A250M CMP CAPACITOR ; 

07 68-2610D CEE221 D400R CEE CAPACITOR ! 

08 68-2709S CMP104A630K-N CMP CAPACITOR ! 

C9 68-2812A CC221A1000K CC CAPACI TOR i 

Cl 1 68-0341R CEE1 01 A35V Hi CAPACITOR 
Cl 2 68-28140 CC222A2000K CC CAPACITOR 

Cl 3 68-28140 CC222A2000K CC CAPACITOR 
Cl 4 68-2610B CEE472D25Q CEE CAPACITOR 
Cl 5 68-2701K CMP224A63K-N CMP CAPACITOR 
Cl 6 68-27030 CPS104A50K-N CPS CAPACITOR 
Cl 7 68-0342R CEE222A16V CEE CAPACITOR 
Cl 8 68-27080 CPS104A 5 OK-N CPS CAPACITOR 

Cl 9 68-0342S CEE332A16V '•J l‘j . CAPACI i 

iV- A6-011 A 4 !• S5.ll 3M S m ^ 6 fct 
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p., • !jy »nhol P a r t, N o Par l Name ‘ • > • • 
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Pm J * 1 * A. 

' R 4 2 68-03001 RD100K-J1/4D K. RESISTOR 

• K 45 68-<D299A RD3.9K-J1/4D RS RESISTOR 

R 5 0 68-0336U RD330K-J1/2A RD RESISTOR 1 

SEMI FIXED RESISTOR 

VR1 68-SI1 9B RGS6-FAN500 0.2% 

VR2 68-011 9F RGS6-FAN1K j 0.2% 

VR3 68-011 9B RGS6-FAN500 0.2% 

VR 4 68-0119F RGS6-FAN1K 0.2% 

MISCELLANEOUS 

Ml 68-41 UA PC BOARD (A) 1 

M2 68-4115A PC BOARD (B) 1/2 1 

M3 68-4505A JOINT P=7.5tnm 

M4 68-4505B JOINT P=1Omm 

M5 68-4505C JOINT P=12.5mm 

M6 68-4505D JOINT P=15mra 

M6 68-3521F ANGLE PLUG,M34-09-30-134P 

M7 68-3514C PLUG,5285-04A 1 

0.2% M8 68-3516A CONNECTOR 2P ASS 

M9 68-3519A CONNECTOR 6P ASS 0.2% 

Ml 0 68-3519A CONNECTOR 6P ASS 0.2% 

Ml 1 68-3517A CONNECTOR 3P ASS 0.2% 

Ml 2 68-4003L TUBING(UL) i 0.5% 

MECHJ 
»» 

\NICAL PART 

Ml 3 68-5086A RADIATOR (A) 

Ml 4 68-5087A RADIATOR (B) 
Ml 5 68-5082A RADIATION SEAT (SARCON 45F) i 

0.2% Ml 6 68-0026B RADIATION SEAT T0-220 (SARCON 45F ) i 
Ml 7 68-0352A RADIATION SEAT TO-3P (SARCON 45F) ! 0.5% 

Ml 8 68-0076A BUSHING i 

Ml 9 68-0025A BUSHING (C) i 

M20 68-50R8A BAND (KM-85) 
M21 68-0061A L ANGLE ' 
M22 68-5083A SIIRUDO PLATE 

M23 68-5088A LABEL 

SCRE1 WS 

M24 68-5800C BIND HEAD 3.0x6mm 

M25 68-5800D BIND HEAD 3.0x8mm 

M26 68-0015E BIND HEAD 3.0x6mm (SUS) 

M27 68-5802B W-SEMS 3.0x6mm 

M28 68-5802D W-SEMS 3.0x10mm 

M29 68-5089A NYLON RIVET 

PC B ASS 

1 -2V 68 -inoo IZV PC Resize ASS i 0.1 

_ £8 -soT? .. 5Y PC Ass o.z 

A V i M OII A < » 56. II 3M S 
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t W;* 250622-02 SCHEMATIC ©i AS-RAM 

SPECIFICATIONS 1 

Dimensions: 1 4.5Cvk,(W) 'A 2<?.Oowv(0) X 11.£C/vv^(H ) 

Weight: \ 4-. 4- 

Color System .'.PAL_ 

220 Lines 

1 Vp-p. -j. 
1 Vp-p. 
o. ? v p-p ( |.~o«.d»-~ce.. 

H. 15.t3 kHz. V.50 Hz 

OC 12V 

I. 3SA('&»*-)■, VI** (/wj.) 
5o degress deflection. In-line gun Dot screen Quick Start. 

7.9 cm(H) x 10.4 cm(W) 

14 kV ± 1 kV (at zero beam current) 

Gjocm round rype, 16 Cl 

0.4-S W 

Horizontal resolution 

Video/Symc 

. 

Audio input .. 

Scan frequency . . . 

Power input . 

Power Consumption 

Picture tube . 

Viewable picture size 

High voltage . 

Speaker . 

Audio power output 

Tube . . . 

1C. 

Transistor 

(Design and specifications subject to change without notice.) 

1 

4- 
25 

2 (No.5-L63) 



SAFETY PRECAU' I ( '• t' i 

: ;i *, cnr.'iu . 

r -jr (. , III: ■.»f OIOCt1 OI'». ni r.JOOtV, V ' ■’! "'■> 

(tui Of :iM.3i unllJiV If f*r! ,y 

manui:c:uf».T Replacement pans must be .uentsr.ji *c 

(hose used in the original circuits. Service should oe 

performed by qualified personnel only. 

2. Alterat ons of the design or circuitry of receiver shouic 

not be made Any design alterations or additions wii’ 

void th:.* manufacturer's warranty and will further relieve 

the manufacturer of responsibility for personal injury or 

prooer / damage resuitmg therefrom. 

3 Many iectrical and mechanical parts m television sets 

have s ecial safety-related characteristics. These char¬ 

acteristics are often not evident from visual inspection 

nor car. the protection afforded by them necessarily be 

obtained by using replacement components rated for 

higher voltage, wattage, etc. Reolacement parts which 

have if ese special safety characteristics are identified m 

the pai ts list of Service manual. Electrical components 

having such features are identified by shading on the 

schematics and by ( ) on the parts list in Service 

manual. The use of a suostitute replacement which does 

not have the same safety characteristics as the recom 

mended reolacement part shown in the.parts list in 

Service manual may create shock, fire, or other hazards. 

4. If any repair has been made to the chassis, it is recom- 

mende :l that the Bi setting should be checked or ad¬ 

justed See ADJUSTMENT OF Bi VOLTAGE). 

5. The hi:jh voltage aoplied to the picture tube must con¬ 

form vith that specified in Service, manual. Excessive 

high v tillage can cause an increase in X-Ray emission, 

arcing ,nd oossiole conriponent damage, therefore ocera- 

tion u der excessive high voltage conditions should be 

kept t) a minimum, .or should be prevented. If severe 

arcina occurs, remove the AC power immediately ana 

determine (he cause by visual inspection (incorrect 

install; (ion. cracked or melted high voltage harness, poor 

solderina. etc.). To maintain the prooer minimum level 

of son X-Ray emission, components in the high voltage 

circuit y including the picture tube must be the exact 

replacements or alternatives approviaed by the manu¬ 

facturer of the complete product. 

6. Do not check high voltage by drawing an arc. Use a hign 

voltage meter or a high voltage probe with a VTVM. Dis¬ 

charge the picture tube before attempting meter connec 

lion, by connecting a clip lead to the ground frame ano 

connecting the other end of the lead through a lOk_w 2** 

resistor to the anode button. 

• n * . • 1 ■ • • 
8. ISOLATION CHECK 

(SAFETY FOR ELECTRICAL SHOCK HAZAP D) 

After re assembling the product, always per orm an 

isoiat o "* * r.k on :ho exposed metal parts of :h caumet 

(antenna feiminals. channel selector knob*. metal 

cabinet, screwheads. earohone jack, control shafts, etc.) 

to be sure the product is safe to operate withm r danger 

of e’ectrical shock. 

(1) DIELECTRIC STRENGTH TEST 

The isolation between the AG primary ciicuit and 

all metal parts exposed to the user, particularly any 

exposed metal part having i return path to the 

chassis should withstand a voltage of 1,100 V AC 

(r.m.s.) for a period of one second. 

This method of test requires a test eauioment not 

generally found in the service trade. 

(2) LEAKAGE CURRENT CHECK 

Plug the AC line cord directly into the AC outlet 

(do not use a line isolation transformer Oc'inc this 

check.) Using a "Leakage Curent Tester", measure 

the leakage current from each fxoosed me:; I part of 

the cabinet, particularly any exposec metal part 

having a return path to the chassis, to a known good 

earth ground (water pipe, etc... Any leakage current 

must not exceed 0.5mA AC (r.m.s.). 

c ALTERNATE CHECK METHOD 

Plua the AC line core directly into the AC outlet 

(do not use a line isolation transformer di. *ing this 

check.). Use an AC voltmeter having 1,0'10 ohms 

per volt or more sensitivity in the following manner. 

Connect a 15000 JOW res stor paralleled by a 

0.15uF AC-type capacitor perween an exposed 

metal part and 3 known good earth ground (water 

psoe. etc.). 

Measure the AC voltage across the resistor with the 

AC voltmeter. 

Move the resistor connection ;o eacn exposed metal 

part, particularly any exoosed metal part having a 

return path to the chassis, and measure the AC 

voitage across (he resistor. New. reverse the plug in 

the AC outlet and repeat each measurement. Any 

voitage measured must not exceeo 0.o5 \/ AC (r.m.s.). 

This corresponds to 0.5mA AC (r.m s.). 

I i u 

AC VOLTMETER 
(HAVING lOOOil/V. 

OR MORE SENSITIVITY} 

I 
0 lSu«= AC TYPE ! 

-II-1 

-7A—* 

isoon tow 
PLACE THIS PROBE 
ON EACH EXPOSED 
.METAL PART 

(N O 5-L6 2 ! 

GOOO earth ground 
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3. Turn • • cutoff VR (K707 fully doc-: wise 

and the ret: »nd blue cutoff Vfis (f : 704-, R701) fully 

counter-clockwise. (Fig. 2-8 ) 

Adjust the screen VR (Fig. 2-3) so that the vertical ireen 

band becomes easy to see. 

4 Looser'. :he \<.-;!ec:ion yoke securing crew and slide the 

yoke fully rearward to obtain color shading in the }reen 

disk. 

5. Over Iso the two purity magnet tab: and set th« m to 

12 o'clock position. 

6. Open and close the two purity magnets (scissor fa: nion) 

and adjust so that the green disk is positioned at the 

centre of the picture. 

If areen disk is not obtained, adjust for uniform c verall 

coloration. 

7. Slide the deflection yoke forward anc adjust its position 

so that the green color completely fills the picture area. 

8. Confirm that uniform overall rasters of both red and 

blue single color rasters can also bi obtained in the 

same manner. 

9. Cecure the deflection yoke retaining screw moderately 

" so that the deflection yoke does not move bac-: and 

forth. 

STATIC CONVERGENCE (CENTER) 
1. Employ a crosshatch pattern and adjust the brightness 

so that the image is clear, but slightly darkened. 

2. Turn the red and blue cutoff VRs fully clocxwise and 

the green cutoff VR fully counter-clockwise "(Fig 2-5). 

Adjust the screen VR (Fig. 2-3) for an easily seen image. 

3. Adjust convergence roughly in the corner by tilting 

the deflection yoke vertically or horizontally, then 

insert a wedee between the yoke and CR i on top. 

4 Turn the two 4 pole convergence magnets and idjust 

so that red and blue become overlapoea tnrougnout 

the picture area to yield magenta. (Fia. 2-4) 

5. Turn the green cutoff VR full clockwise and adjust the 

two 5 pole convergence magnets so that the green and 

magenta become overlapped throughout the picture 

area to yield wnite. (Fig. 2-5) 

6. Repeat steps 4 and 5. 

) 

Fig. 2-2 

i 

F>g. 2-3 

r 
! HT\ „ Green 

1_1 L-!S— ) 
\J 

lj> Magenta 
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. 1 . . . . >1 I 1 . . . 
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OYNA.V1IC CUNVERGciMCE (CONbil) 

». Remove *!>•• wedge. 

2 Adj» v . rtv^rncnce as shown in r g. 2 

yok: *j;'; und down,- then insert the wedges to; 

and hot tom. 

3. App'y (modeler's) glue on the wedges and magnets 

to fix. 

4. Tighten the screw of if e deflection /oke. 

5. Turn the magnet lock and tighten s< curely. 

WHITE BALANCE 

i 

1. Display a monochrome pattern. 

2. A ft e r_S Wjt chi* /7 e_CH*_P i^Sorvi c c. _SWj>_SE£W CS _ 

. LSl^t TP-35A a^d TP-353 wfch a. ^u./v~vper_u/ire, 

_.a^d tlie/vx drspky a. s^le li^a. ■ 

3. Turn the red, blue and green cutoft VRs (R704-, R701, 

R707) and the screen VR (Fig. 2-8) fully counter¬ 

clockwise to eliminate luminance. 

4. Gradually turn the screen yR clockwise to where 

singie line of one of the colors appears. 

5. Turn the cutoff VR of this color clockwise about 

10 degrees. 

6. Again turn the screen VR so that this color appears 

only faintly. 

7. Adjust the other cutoff VRs so that the horizontal 

line becomes white. 

8. After, removing a jumper wire which are shorted at 

step 2), return the ofSTYL££ SoRMAL_ 

Lne>^- display a. r&-*id p*-£-“ • 
9. With a dark picture, perform fine adjustment to obtain 

\ 

i- 
optimum white balance. 

10. With a bright picture, adjust the red and green drive 

VRs for optimum white balance. 

Fig. 2-7 

F>h2-8 
(No vV=>3) c 
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8MDJ.VR (© • H - Center (5)' Ip-33 ©-V.HeifhL VR ©• V-Ce/nter VR 
Sub. H. Center :TP-°1 (S'.)_(©_ H. H<?-id VR © •. V.U^-.v/R (ffi: TP~35A/8 

F«-f.2-}0 

JO: TP-dgA/3 . &: I P-4-8 
(g): T?-i.q (43 •. 5C’5(PL-P-Tra'Ttsi:.)<h) : 1 p- 

(5)' DL AM PVR ©C 324- (Tr i-nrme r) 
@:S201 (CuJt Off Service S‘.V j_j 

■5 (No.£-34,3 ) 
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Bis VOLTAGE (28 V) 
Cutoff the picture by the bright VR (R4211) and sub bright 

VR (R4210J_ 

Measure the voltage between TP*9 \ of the def. f power reg. 

Audio <?ujfr PB &—d —d . 
Adjust Bi adj. VR (R902)to obtain 28V. 

SUB CONTRAST AND SUB BRIGHT 
1. Display a picture and set the contrast and bright VRs to 

the center dick positions. 

2. Adjust the sub contrast VR (R^zO^anci suo bright VR 

(R4210) for optimum display. 

FOCUS 
Adjust the FOCUS control for best overall definition and 

picture detail at nonrral brightness and contrast. 

V. CENTER 
Adjust the V. center VR (R417) to the optimum vertical 

picture position. - 

COLOR SYNC 
1. Display a color video signal o.^j>ly buisnortj 

2. Connect a jumper clip between TP-*U*A *—i T?-4-~ 8 . 

3. Use a nonmetallic driver to turn trimmer caoacitor 

C224-. 
4. Adjust so that the rolling color stripes become thick and 

the rolling slows or stops. 

5. Remove jumper wire. 

6. Confirm that color sync, is not disrupted when signals 

are switched. 

HORIZONTAL OSCILLATOR 
1. Set the H. Hold V 3 to the mechanical center position. 

2. Connect the jumper clip betwet n TP-33 and earth. 

3. While rotating the H. Hold VR keep the picture station¬ 

ary or slowly moving. 

4. Remove the jumper cl«p. 
5. Make sure that the set maintains horizontal sync, when 

signals are switched. 

1ENIER 
■_the H-Center switch {SB.5) 
rer Switch (5>&6) tS- the ©Ptl/mu/w^ 

VERTICAL HEIGHT AND LINEARITY 
1. Display a pattern which allows easy confirmation of 

symmetry (such as a circle or crosshatch). 

2. Reduce the vertical size with the V. HEIGHT VR. 

3. Adjust the vertical symmetry with the V. LIN. VR. 

4. Readjust the vertical height, so that the picture extends 

to normal size. 

DL-MATRIX 
1. a. c-yler vtae^j . 

2. Set the oscilloscooe to X-Y range, and connect .ts X* 

probe to TP ”4-^ and its Y-prooe to 

3. Connect a jumper clio between TP-4£A and TP —G6. 

And aooiv bias -MOV to TP-4-S. 

4. Adjust the trimmer caoacitor (C324-) slicntly so that 

the color becomes unlocked and the '000s of the 

disoiayed lissajous figure aopear on the sccoe. ^p*«.2-i2 ) 

5. Adjust the DL AMP control (R304.) for the absence of 

loops and adjust the DL PHASE TRANSF. (T203) io 

that each pair of lines merge together. 

6. Adjust the trimmer caoacitor (C32A) to just regain 

floating color synchronization. 

7. Remove a jumper clip and bias +*10 V. 
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3. REPLACEMENT PARTS LIST 

f'ROOUCT SArcTY NOT?. 

Comocnenf s iietui f i*;a Ov the lZ, »vrncoi in, - \t\ 7 »/'• 

important *r< •..t.v:-. Se?G*e ' e c i a c ■ r. c anv* of rn»*v’ rone 

DO NOT :•»• saictv 01 :h<± set nrougn u;»o^ou< .e'. 

1. ABBREVIATED WORD OF RESISTORS AND CAPACITORS 
RESISTOR F R : Fusibk Resistor BP E Cao. 3i*Polar (or Non-?oUr) 

C R Carbon Resistor UNF R Nonfla -nmable Resistor Electrolytic Capacitor 

Come. R Comoosition Resistor MM Cao. Meraf>2ed Mylar Caoacstor 

OM R Oxide Metal riim Resistor CAPACITOR PP Cao. Polyprooylene Cacacitor 

V R Variaole Resistor C Coo. : Ceramie Caoacitor MPP Cao Metalled PP Capacitor 

MF R Metal Film Resistor M Coo. Mylar Caoscitor PS Cao. Polystvrol Cioacitor 

CMF R Coating Metal Fiim Resistor E Cao. Electrc iytic Cioacitor Tan. Cao. Tantal Capacitor 

FOLLOWING RESISTORS AND CAPACI TORS OF STANDARD ELECTRICAL COMPONENTS 
ARE OMITTED FROM THIS PARTS LIST. EACH PART NUMBER OF THESE STANDARD 
REPLACEMENT COMPONENTS IS DEFINED AS FOLLOWS. 

Carbon Resistor (C R): Lead form ( —CUD- ) 

Rating Part No. 

*AW 

i 
QROM1J-G2C 

■-Constant term 

CR -^ | Tolerance 

AW— ‘Lead form 

aw QR 0 1 21 J-OCC 

Ceramic Capacitor (C Cap.): Lead form ( ) 

Withstand Voltage | Parts No. j 

25V 

qcs i i e j - G : : 

C Cao.-- 25 V j j_Constant J 
term : 

Lead foim- ‘—Tolerance 

50V QCSIlijP — COG 1 

500V QCS12HP-23G ! 

Composition Resistor (Comp. R): Lead form ( —E—— ) 
Electrolytic Capacitor (E Cap.): Lead form ( }-/ f* 

Rating Pa a No. 

• - 
QRC121K-GG: 

AW 1-Constant term 

Como. R -* 1 ’—Tolerance 

AW— '—Lead form 

Mylar Capacitor (M Cap.): Lead form ( ■o 
Witnstano 

Voltage 
Pan No. 

50V 

i 

QFM-llHK-GCI 

M Cao. —' I i 1 1-Constant term j 

Lead form J 1—Tolerance 

1C0V Q F M J 2 A K — l. G — 

200V 

1 
QFMJ.-20M-GCG 

Witnspnc Vonage ; ■ Parts No. j 

6.3 V 

Q £ 7 4 0 J'R - 2 G G j 

E Cao.-- 1 6.3vj |_Constant j 
term 

Leaa form- *-Toierance 

10V QETdlAR-GCG | 

6 V 1 oeriica-;:: i 

25V Q E T 4 l 5)R - G C G j 

eov Q e T 4 ; H R _ : i 

3. DECODING OF TOLERANCE AND CONSTANT TERM 

J: ±5% K: ±10% M: ±20% N: ±20% H: ^“q?G Z: +30'' 
■ ICO. 

•20' -0 

CONSTANT TERM 

• Caroon R«tt«sior f/W. :S% Tolerance) 

QROH1 J - G G c 

constant term. 

-COG 

<-100„ 
-io *° 

R: 
4-20o/ 

-10'° 

2.7 fl I — QRO l 41 J-2R7 

i r o - ton 

9 R 7 - 9.7n 

1 0 G 10C means 10 x 10" (fl) 

o 
3 2 O ~ 3 2C mranj 32 x 10 (P.) 

a7k:3 » - 4 7 x :0J - QR O Ml j-i72 

• Caramic Capacitor (50 Volts. :5% Tolernnco) 

CCS 11 HJ -G G G 

CONSTAN T TERM 

— G C C j 5oF : — QCollHj-ERO 

1 R 0 - 1 0oF 

3 R 0 - 3.Jo r 

l 0 C “* IOC means !Q « 103 IpF) 

8 S G 3HC means 88 < IO*1 IpF) 

: 6E0oF 1 — bo * 10* — CCS1 '.-.'•oR ’ 

: :.2ur i - 33 * io' — Gesr.A- z: 

3 (No tT-i-43 ) 



TRC-/2 23A-I ( VIDEO & CHROMA Pee 
^CC'V __„ , 

' -^vi-2's S- 
? STr.e^L : hi < . L p A ?? T N o . P A P T N A .v, c - f M . .. '• , 

i'/A K.Ar ;• .1 j .) 1 ( • r* 

Irj ;• r bX<;m£3 8:ti V r • A f 1: . 
( , r7.r < i | ! :) i ••.7.7757- 1Q3 ■ :ui oFJ i /Ok'. - ! 

r i7u^ <r ~ M3 " ce. < IT OEE) . 1 V .j 

1 1726 '• -221 -- ( R. -DRIVE ) i 220il » i 

1787 -1 S3 < CG. CUT OFF) tOU * I: 
f7S? ’ -*2.21 ^ (G. DRIVE) 1 220-2 * 1 

j 

1 
RESISTOR 1 i 

R171$ QRG&/7X-123S OMR 1 12kiZ IW J 1 

1712 * -I23S '/ '/ '/ '' | 

17/4 -1233 /J 'r ,, 1 1 
 1 1 i 

i 

[CAPACITOR 1 ! 
[c/383 !Q£B51HM:22qM 1 E C<LD. 10.22*7 50 V M 1 

1324 j QAT3Q6H-VW -IriTHTneK Colo. ^ ■ i • ' i 

• ! 1 
Z' * f 

1 ' •: - . 1 
COIL ! • 1 1 
L17S1 ! 1 IA?g180-1,b Peoj<ina COil 1 /.5SH 

12S2 ! 1 1 1 5600uH 1 

12-33 ! 1 v - ml 1 lOOpi 

13-Q1 1 lATSfSA-S.Z 7 T.2uH 
1332 1 1 * -68 1 y/ 1 68 PI i- 1 j 1 ! ' i 

! 1 1 1 
—-1 

■TRANSFORMER 
1 1 

!t:3S2 1 !CE4$3?3r-SSj I CW. Transf. 1 I 

i 1303 1 iCE78376-i5el l£>L P Tra-nsr? 

i ! 
1 

» 

i 

iDIOOc II! ! 
■012311 llSSI33 IS;. D.Ode 

! 
i 

~ 3 1 1 1 __j 
1 -1 1 1 

i i 

II i i 

f 



TKC 1 23/H (VIDEO &CHROHA , 

’ :no. : ra•••’ v •• 

ITRAN3 IS"! OR 

/ ^ / ; > /2 

p f- U •" j 
i 

1 
!. 1 LSj 

• (2.59 
2S3 €>u.](Q,R) 
2SS5637CQ.R) 

1 T" i_ ; r-a *\ C. L r :v 
i 
1 

: i 
i 

! j ^7 1 
?•. 128!? I 2.S&6V1CHR) | 

12.191 0 'r 

1 f 21® 1 2SD6370a,R) 1 

1 1781 2SC2&1G Si. TraTtsiSxoy- 1 
1 i 
i i 

i 
I C 

/ 
i 

&C13&f M31373AP I c 
! 1 1 • 1 i 
1 l i 
fcTHER ! 1 
iS1281 CEX4R2S 7?-<882. Levey- SW 1 CUTOFF SERVICE ! 

FR12S1 !&IQ.R288$¥- JSSM 1 !f r \0Q V^w J ! 

: X13S1 1 1 ! iCEtUW-aai ■ 1 Crystal i 1 
JDL13Q1! i 1H Delay Ll^e j 

I 1 1 
r ■ 

! i! t * 1 i 
j 1 1 1 i 

i i ! 
« 

1 t 1 
j 

] 
i 

• I : 
l 1 i ' i 

i J ...   ; 

i 
i ! 

1 : : 

i 
; 

i l 
i 

1 l 1 i ; 

* 

c 



O <~r* / ^ez:: -s: 

•; RO • * 
V 

■ (D11'. r ••y,A/r. • \ • • ■' r orp- Ao.rW\ , J V\ .. .. •-• • i 1 D A--:• i ) 
• . . .. 3 v p 7 ■irr, •=•■ 

C-id. R ; U a . 

' /A RIA RLE R £51S TOR 
5RM8P !Ci>. , ifE7-223 .7 R. ( V • r.‘ ‘ AV-2:. 

!. •. i ■ i 2. , 1*4-13 1 * -222 
- N17 -182 *■ C v o ■ r. j 1 1 ka | 

1502 A 7733 7-222 " (H. HOt£>) i 2.2 kg 
IV92 CEK73834--823 » (TB1 AOJ) 1 2ka 

1 . ~ " 1 
1 1 

RESISTOR 
R1S17 &R&i3lOJ-152S OMR i 1 1.SKH 1 w J 

1126 QRMSZ2K-R22 MP R 0--22 2 2W K 
■ • i 

i j 
i 1 
1 i 
i > 
i 
J 

CAPACI I OR 
CITV1 QEN61HM-1&7Z BP E Cg-p. | iuF 5GV M 

IR-m QEN51HH-)SS- /, '* j 

(^85 1QFZ810S3- M.Os \0.U ♦ K ! 

IT82 IQEE51EK-1S5B 1 Tayi. Can. 1 ME 23\/ 

IT'Q* IQEE5WX-226M 1 | 7 ’ 22mF 10V 
-226/1 

/V12 
/^J3 

QEU51gH-tg8h E Cap I IQCCuF 27 V M 
QEB51HM-22VM lQ.22.uF 7oV 

ISIS IAQFP«jj-562S '/ >t G30V * 

/S/6> 1 !&| * - F-72M I '/ I^700dE v 0 1 

/$■/ 7 /N v. - 4^72 M I < ♦ 

/SYS bFHS2AJ-/^SM 1M M Cc-o. 11.5*F 100V 

/5/S lorPP21X-473M 1 P P C^d. 10.0^7/ 2oov/ K 

/720 ! /, -47RM1 v 1 4 * * ! 

/52S IGEN61HM-WZ | BP p Ed. km^ -SOV M i 

J681 1 lQE.K/MHM-f8S 1 1 y/r > 1 



1 • 
f) i 1 _ 

1 
! II 

COIL 
L15S1 CE4OT24'-»©2 Hor. L/ti. • 

rs$3 C.JiSs38 ~35F Co?/ * 
f 522 CE78178 -88O W Coil i 
vm C-X3B/31-S8A Rawer Choke i 

I 

TRANSFORMER 
T/55f \A76562-HA H.DtT ve 7ransT. 

/58Z \A\CJ 3^7-stsA F 8. Tran sis 
fS 31 C37U2F-A Side Du Tra-nsf. 
mi IA76S67-MA R "Drive Tbtznsf. Pj i 

1 L 
i 

orooe zb • •' • i 
© ism |HZS6.SE(TB2) |2euer Dicde 

/$82 TVI9B Si. Diode 
(5<5R FTviHE 

~7 1 
/5<9% IUIRBIv) '/ 

1681 H ZS1SE<.B3) l^ener Dicde. 
(782 1 I L 1TB IS;.-Diode 
f 7S>3 1 IKZS6.SECB2) Izt^er Diode 

/W HZS12EC8) '/ 

■1985 HZS6.8E(B2) 

(T9& ISS 133 Si. Diode • 

1987 ' HZSnEfBJ) l^e-ner Diode 
(98S 1 ISS 133 1 Si. Dicde . 

1989 | | '' 

i i i 
TRANSISTOR 
Ql<RS{| |2SA1S15CV.GRJ iT-^sisio-o 

f 58 1 1 12 SC 1GSS .! Si, l rauSiStcr. 
1582 1 l2SAS17A(0,y) i 

1 1583 IAJ 2SC 2335 
1681 I I2.SD1 133 ITk-nsistov~ i 
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fnr.Kf i ...T . 

1^0. 

: 2, 
? 1 o 

. A IS / 5 ( i F 
* ! S C | c > 'lS ■ ' 1 v 

i * i 

1 

! 1 1 
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IW 25C1GSS 
?> 

• 

it C 
fC I^Sl mPC1Q31H2 I c 

15&1 [AM57o8 * 
1681 ANS265 '/ 

l 

OTHER 1 
> R1518 I&IQRZ8854- -2 7SM F R | 2 7-C- V*±W j 

iStf f‘ A! ' -22SH '/ 22/2 ' * « 1 
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1 SSG -882 1 1 h . re-i 
xiim ICE^8/55-<981 Core ! 

1 1 
1 1 i -i] 

1 
1 i 

- 

i 
j 
i 

1 

I 

J 

1 1 
i 1 
i t 

I I 
i 
! 



t 
v' (CONTRO! 

; ’ 7,7 i-7 (‘ART No. 

PC r f ) 
f .5 / N /' X . . 

' 3 ■ . ?. — 
r. •* *v4. ,\ 

(VARIABLE RESISTOR 
v' R (( OF ; ^4983 |CEX48S88-Bi4 p0ka _ B 

48861 ! CEX453S4-854 1 '/ (SUB CONTRAST)!58j<i2 * i 

) 4887 CEX48SR3 -FW4 1 '/ (CONTRAST) 1 fOksz 

19 QVZ35&6 -223 1 ♦ (SUB 8RLGHT) 221c a * | 
4911 CEX48821-B14 | * (BRIGHT) 10 k a 

4814 CEX48822-814 1 * (VOLUME) ! * 
48 IS * - B54 * (V-HOL-D) 3oLai ♦ ! 

1 
j I i 

1 

OTHER 1 
S4381 1 CEX4&386-1981 l~72ca SW i FPO PRESET 

j I 
? 1 1 

I 

I 

:l 
I 

i » 
I 

1 i 
i 
] 
{ / « 
i i ^ / i 

1 

: 

1 i i 

1 

1 ! r i 
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HOW TO REMOVE FOR SERVICE 

§ 
How to remove the top cover assy 

1. Remove six screws marked A in Fig 

2 
*> 
j 

Remove two side ventilators B. 

The too cover will come apart by removing six screws marked 

A (on both sides) in Fig. 2. 



INSIDE DETAILS OF 

1. BACK PANNEL 
ASSY 

KEY BOARD ASSY 

1.) FLOPPY DISK 
DRIVE 

PCB ASSY SX-64 

FDD CONTROL 

© PCB 
I/O 

ASSY SX-64 

8^ DISK POCKET 

'^5) MONITOR, SX-6 4 

(6J PCB ASSY SX-64 
CPU 



B. Operation of Each 31ock 

Bi. Internal block diagram of CPU-PCB 

I 

i 

2 



1 . SX-64 OPERATION MANUAL 

A. 31ock Diagram 
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^ ___ ‘ 

part'JSF ! H 
DESCRIPTION 

250405-01 PC 8 ASSY SX-04 I/O. 

250409-02 PCB ASST, SX-64 I/O FOR. CSA 
# # | 

REVISIONS ™ 
LTR ZONE DESCRIPTION "Bkfi ABtinOVED 

A PRODUCTION REJ-&ASH •^A 
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I 

NO. PART NO. NAME NO. PART NO. NAME NO. PART NO. NAME 
1 BH212-A Door Assy. 25 HY616 Guide Shaft Keeper 49 GR123 Band 
2 HY623 Collar 26 EY142 Guide Shaft 50 QY153-A Stepper Assy. 

3 WS114 Clamp Spring 27 HY712 Hinge Spring 51 

4 GW115 Wave Washer 28 BG111 LED Holder 52 

3 GW114 Thrust Washer 29 BH131 Front Panel 53 — 

6 BJ122-A Collet Assy. 30 2A121064 Screw 54 

7 WS142 Hub Spring 31 DElll-AG LED ‘Assy.. 55 

8 BJ112 Hub 32 BG211 LED Holder Ring 56 

9 EY114 Hub Shaft 33 VY119 Housing 57 

10 WS171 Door Spring 34 GR134 Steel Belt ' 58 

11. 2L003001 E-Washer 35 GW118 Washer 59 

12 GR111 ' Drive Belt 36 QY124-D Head Assy. 60 2A271030 Screw 
13 HY581 Hub Support .37 2A331050 Screw 61 2LFD0011 Washer 
14 FY117 Hub Frame 38 WS157 Eject Spring 62 

15 2A151040 Screw 39 HY532-A Eject Assy. 63 
16 2G102602 Washer 40 GW123 Poly Slider 64 

17 HY582-A Arm Support Assy. 41 2A341060 Screw 65 

18 2A132040 Screw 42 HY551 Carriage Stopper 66 2M313001 C-Washer 
19 HY625 Collar 43 BG262-A Disk Guide-R Assy. 67 GP114 Eject Pin 
20 2A131050 Screw 44 PY133AA Motor Control P.C.B 68 
21 BG261-AL Disk Guide-L Assy. 45 GR152 Cord Holder •69 

22 EY182 Spindle Unit 46 UP512 Spindle Pulley 70 
23 GUI 27 Spindle Bearing 47 GT111 Tacho Disk 71 JS482 Pad Holder 
24 UP533-A Tension Pulley Assy. 48 QY112 D.C Motor 72 GS112 Pressure Pad 

73 2A151030 Screw 

• 
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(/<t) ±zij± ( l) 

1, specifications 

1-1 INPUT 
1-1-1 VOLTAGE AC 23CV 10$ 50.60Hz 
1-1-2 POWER 75W typ 
1-1-3 SURGE CURRENT . 25 A max 

1-2 OUTPUT 
1-2-1 VOLTAGE 5V 2$ , 12V 2$ , AC9V 3$ 
1-2-2 CURRENT 5V ; 3.15A , 12V;2.76A , AC9V ;200mA 
1-2-3 VARIATION 5V 3$ , 12V 5$ , AC9V 15$ 
1-2-4 RIPPLE 5V ; 150mV(p-p) , 12V; 290mV(p-p) 
1-2-5 OVER CURRENT 5V ; 3.6^4A 

PROTECTION 12V ; 3.6^4A 

€ 

(i 

2, CIRCUIT 

5V CHORKE COIL 

L2 12V CHORKE COIL Q1 SWITCHING LI LINE FILTER 
T1 SWITCHING TRANSISTOR CHORKE 
TRANSFORMER f REC1 DIODE/ RADIATOR 

/T2 SUB POWE ^ 
TRANSFORMER 

INPUT 
PLUG 

5V PC BOARD 
T3 DRIVE TRANSFORMER 

* ^ * A7-OOX-1 A 4 F 57.12 ?M S A A I 



-5*-AC9V OUTPUT 

B
L

O
C

K
 

D
IA

G
R

A
M

 



( A?) ( 3>) 

3, ALIGNMENT INSTRUCTION 

1.INPUT OUTPUT CONNECTION 

INPUT OUT PUT 

CONNECT :ON 

SYNCHRO SCOPE 

1 ) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 

10) 

SLIDE REGULATER 
WATT METER 
LOAD A,B 
VI 
V2 
V 3 
V 4 
A1 
A2,3 
LOAD C 

AC 220~240.V 
AC WATT MATER 
ELECTRONIC LOAD 
AC VOLTAGE METER 
AC VOLTAGE METER 
DC VOLTAGE METER 
DC VOLTAGE METER 
AC CURRENT METER 
DC CURRENT METER 
SLIDE RESISTOR 

TYP 75W 
TYP 12V , 5A 

TYP t=2S$24DV/ 
TYP 
TYP 
TYP 

9V 
1 2V 

5 V 
TYP 200mA 
TYP 
TYP 

3A 
45rv 

S *7-0CM-l A 4 t 57. 12 7M S 



( /,?) ( 4 ) 

12V PC 
BOARD 

Step Item Remarks For Adjustment 

1 Connection Connect the SET as Per SKETCH 6 

2 Volume (VR) Turn VRl ,VR2,VR3»VR4 onPC Board for 
5V,12V Till the End in Clockwise 
R otation 

3 AC Power ON Set Slide Reguleter at ’/V and AC 
Power ON 230 

' 4 Rated Current Setting Set Circuit Loaded as Belows 
1) Load A DC 5V 3.15A 
2) Load B DC 12V 2.76A 
3) Load C AC 9V 200mA 

5 Output Voltage 
Adj ustment 

Adjust VR2 and VR4 then Set in the 
Range of the Following Voltage 
1) DC 5V (VR4) 4.970-5.030V 
2) DC 12V (VR2) 11.950-12.050V 

Operation of 
Over-Current Protect¬ 
ion and Adjustment of 
the Point 

Adjust and Set VRl ,VR3 to Operate 
Over-Current Protection at the 
Follouing Values 
1) DC 5V (VR3) 3.6-4A 
2) DC 12V (VRl) 3.6~4A 

> *-/ ?_ rt7-0rw-| Ai l « ii ni Q 



TROUBLE CHECK POINT CAUSES AND TEST SOLUTION 

NO^OUTPUT- 

4 

r< 

# 

-SOME SCRAP INSIDS- 

I OK 

NO AC 9V 
OUTPUT 

-SUPPLEMENTARY CIRCUIT- 
OK 

IN CASE OF 
REC1 SHORI— 
FUSE IS CUT 

IN CASE OF 
Q1 SHORT 

:heck bridgh diode- 
OK 

5V output 
ONLY NO - 
OUTPUT 

c 

3HECK SWITCHING 
FUSE IS CUtr- TRANSISTOR 

OK 

CHECK HIGH-SPEED 
RECTIFY DIODE 

OK 

12V CONTROL^ 
CIRCUIT 

-CHECK SWITCHING 
TRANSISTOR 

OK 

CHECK DRIVE 
TRANSISTOR 

OK 

CHECK HIGH—SPEED_ 
RECTIFY DIODE 

lOK 

5V CONTRbL 
CIRCUIT 

. YES 
-SHORT CIRCUIT BIY SCRAP- 

YES 
-T2 TRANSFORMER SHORT OR OPEN- 

T2 PRIMARY LEAD WHITE TO WHITE l60~200/i 
'SECONDARY LEAD RED TO RED 9-12 .rv 

.SECONDARY LEAD BLUE TO BLUE 3.2'v3.7.n 
I OK 

REC2 S1VB-10 DIODE 
RECTIFIED VOLTAGE DC 12-1 5V 

YFS 
■ REC1 S3WB40 SHORT OR OPEN^^-- 

'V 

o 
-• Q1 2SC2792 SHORT OR OPEN 

C 

YES 

D6 ESAC85-009 SHORT OR OPEN 
YES 

, AKA 
■I— CHECK BETWEEN COLLECTOR AND EMITTER NO 

OF 2SC2792 IN Q1 BY SYNCHRO-SCOPE 
i m 2To-35or 

T 

|YES 
I vpc 

12V OUTPUT ADJUSTMENT SHIFT- 1 

4- Q3 2SC2334 SHORT OR OPEN 
YES < 

Q4 2SA1020-0orY SHORT OR OPEN- 
YES < 

D7 ESAC82-004 SHORT OR OPEN 
YES 

CHEC BETWEEN EMITTER OF 2SC2334 AND NO 
GRUND IN Q4 BY SYNCHRO-SCOPE i 

I IZV 

~¥~ 
20-SojrS 

I YES 

5V OUTPUT ADJUSTMENT SHIFT- 
YES 

-CLEANING 

-CHANGE T2 

-CHANGE REC1 

-CHANGE-Q1 

-CHANGE D6 

CHANGE A BOARD 
'OF 12V CONTROL 

-RE-ALIGNMENT 

-CHANGE Q3 

-CHANGE Q4 

-CHANGE D7 

-CHANGE A BOARD 
6F 5V CONTROL 

-i—RE-ALIGNMENT 



(/<?*) 4 ) 



( /?) ( y ) 

t 
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8, IC1 , 2 MB3759 
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TOPE 

TRANSISTOR 

(O 

INTEGRATED CIRCUITS 
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c/<>; 
Symbol Part f No Part Name Description Safety 

Part 
Service 
Part 

C21 68-0343F CEE1 02A1 0V CEE CAPACITOR 
C22 68-2701K CMP224A63K-N CMP CAPACITOR 

. C23 68-27080 CPS104A50K-N CPS CAPACITOR 
C24 68-0343F CEE102A10V CEE CAPACITOR 
C25 68-27080 CPS104A50K-N CPS CAPACITOR 
C27 68-0341E CEE479A50V CEE CAPACITOR 
C28 68-27081 CPS103A50K-N ' CPS CAPACITOR 
C29 68-0341F CEE100A50V CEE CAPACITOR 
C30 68-2708F CPS332A50K-N CPS CAPACITOR 

C 31 68-0341E CEE479A50V CEE CAPACITOR 
C32 68-27081 CPS103A50K-N CPS CAPACITOR 
C33 68-27080 CPS104A50K-N CPS CAPACITOR 
C34 68-0341E CEE479A50V CEE CAPACITOR 
C36 68-2811G CC472A2500Z CC CAPACITOR 
C37 68-2811G CC472A2500Z CC CAPACITOR 

C40 68-0341F CEE1 00A50V CEE CAPACITOR 

C41 68-27080 CPS104A50K-N CPS CAPACITOR 

RESISTORS 

Part Name.with RDrCarbon Resistor 
Part Name.with SRM:Metal Oxide. Film Resistor 

R1 68-2503K 8D-13 POWER SHERMISTOR f 0.5* 
R2 68-49511 SRM15K-J3A SRM RESISTOR f 

R3 68-4943Y SRM100-J2A SRM RESISTOR ! 

R4 68-0332Y ; RD22-J1/2A RD RESISTOR 1 

R5 68-4937A SR Ml 0-J1 A SRM RESISTOR ! 

R9 68-4937A SR Ml 0-J 1 A SRM RESISTOR 
R1 0 68-4937A SRM10-J1A SRM RESISTOR 
R11 68-0353A MANGANEN WIRE 
R1 2 68-0299V 1 RD30K-J1/4D RD RESISTOR 
R1 3 68-0298M 1 RD1K-J1/4D RD RESISTOR 

R1 4 68-0299C ! RD4.7K-J1-/4D RD RESISTOR f 

R1 5 68-0298R : RD1.6K-J1/4D RD RESISTOR f 

R1 6 68-0297S : RD150-J1/4D RD RESISTOR 
R1 7 68-0280S 1 RD820-J1/4B RD RESISTOR 
R1 8 68-4937A SRM10-J1A SRM RESISTOR 

R1 9 68-0299V 1 RD30K-J1/4D RD RESISTOR 
R20 68-0353A MANGANEN WIRE 
R21 68-0298M 1 RD1K-J1/4D RD RESISTOR 

R22 68-0298Y 1 RD3.3K-J1/4D RD RESISTOR 

R24 68-0298V i RD2.4K-J1/4D RD RESISTOR 

R25 68-0281K i RD4.7K-J1/4B RD RESISTOR ! 

R26 68-0281S 1 RD10K-J1/4B RD RESISTOR i 

R27 68-0300Y 1 RD470K-J1/4D RD RESISTOR i 

R 30 68-0299Q i RD18K-J1/4D RD RESISTOR 

R31 68-0299G 1 RD6.8K-J1/4D RD RESISTOR 

R 32 68-03001 ! RD100K-J1/4D RD RESISTOR 

R 33 68-4937A SR Ml 0-J1 A SRM RESISTOR 

R34 
R 35 
R 36 
R 37 
R 38 
R 40 
R41 

68-0298S : 
68-0281 M 
68-0281M 
68-03001 
68-0299V 
68-0299M 
68-0298A 

RD1.8K-J1/4D 
RD5.6K-J1/4B 
RD5.6K-J1/4B 
RD100K-J1/4D 
RD30K-J1/4D 
RD12K-J1/4D 
RD330-J1/4D 

RD RESISTOR 
ND RESISTOR 
RD RESISTOR 
RD RESISTOR 
RD RESISTOR 
RD RESISTOR 
RD RF.STS3LQR- 

H6-011 Ai y ss.n 3M s 
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to, PARTS LIST 

1 
1 Safety Service 

Symbol Par t, No Parts Name Description Parts Parts 

TRANSFORMERS & COILS 

T1 68-4090A SWITCHING TRANSFORMER 1 

T2 68-1110A SUB POWER TRANSFORMER t 0.5$ 

T3 68-0854A DRIVE TRANSFORMER 1 

LI 68-1606D UF2327F LIRE FILTER chorke 

L2 68-13660 SKU-33-B8 CHORKE COIL 

L3 68-0306A 5/^H CHORKE COIL 

L4 68-001 3B FN-R8S CHORKE COIL 

L5 68-1351A SK11-2-1 00 CHORKE COIL 

L6 -68-0306A 5>>H CHORKE COIL 

TRANSISTORS & DIODES 

Symbol No.with Q :Transistor Symbol No.with REC:Diode 

Symbol No.with D :Diode 

Q1 68-2056F 2SC2792or3551SWITCHING TRANSISTOR ! 0.5$ 

Q3 68-0040C 2SC2334-K SWITCHING TRANSISTOR 0.2$ 

Q4 68-2001A 2SA1020-0,Y TRANSISTOR 0.1% 

REC1 68-0345F S3WB-60 DIODE 1 0.1 $ 

REC2 68-2254A S1VB-10 DIODE 0.1$ 

D1 68-2034C FRB28-08 DIODE 0.1 $ 

D6 68-0035D £SAC-85-009 DIODE 0.1$ 

D7 68-0035B ESAC-82-004 DIODE 0.1$ 

- * ICs 

IC1 68-1912A MB3759 IC 1 0.1$ 

IC2 68-1912A MB3759 IC | 0.1 $ 

CAPACITORS 

Part Name.with CC:Ceramic Capacitor 
Part Name.with CMP:Metallized Polyester Film Capacitor 
Part Name.with CPS:Polyester : Film Capacitor 
Part Name.with CEE:Aluminum Electolytic Capacitor 

Cl 68-27121 CMP224A250K-N CMP CAPACITOR ! 

C2 68-2811D CC102A2500K CC CAPACITOR t 

03 68-2811 D CC102A2500K CC CAPACITOR r 

04 68-281 IE CC222A2500M CC CAPACITOR ! 

05 68-1281 IE CC222A25 00M CC CAPACITOR ! 

C6 68-2712G CMP104A250M CMP CAPACITOR f 

C7 68-2610D CEE221D400R CEE CAPACITOR ! 

C 8 68-2709S CMP104A630K-N CMP CAPACITOR [ 

C9 68-281 2A CC221A100OK CC CAPACI TOR ! 

Cl 1 68-0341R CEE101A35V CEE CAPACITOR 

Cl 2 68-28140 CC222A2000K CC CAPACITOR 

Cl 3 68-28140 CC222A2000K CC CAPACITOR 

Cl 4 ! 68-2610B CEE472D25Q CEE CAPACITOR 

Cl 5 68-2701 K CMP224A63K-N CMP CAPACITOR 
Cl 6 68-27080 CPS104A50K-N CPS CAPACITOR 
Cl 7 68-0342R CEE222A16V CEE CAPACITOR 
Cl 8 68-27080 CPS104A50K-N CPS CAPACITOR 

C1 9 68-0342S CEE332A16V U A rAU1 TOT- 

ly* **-011 A 4 1 SS. 11 3M S 
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Symbol Part,No Part Name Description Safety 
Part 

Service 
Part 

R42 68-03001 RD100K-J1/4D RD RESISTOR 

• R45 68-0299A RD3.9K-J1/4D RD RESISTOR 
R50 68-0336U RD330K-J1/2A RD RESISTOR ! 

SEMI FIXED RESISTOR 

VR1 68-0119B RGS6-FAN500 0.2? 
VR2 68-0119F RGS6-FAN1K I 0.2? 

VR3 68-011 9B RGS6-FAN500 0.2? 

VR4 68-0119F RGS6-FAN1K 0.2? 

MISCELLANEOUS 

Ml 68-411 4A PC BOARD (A) t 
M2 68—4115A PC BOARD (B) 1/2 ! 

M3 68-4505A JOINT P=7.5mm 

M4 68-4505B JOINT P=1Omm 

M5 68-45050 JOINT P=12.5mra 
M6 68-4505D JOINT P=15mra 

M6 68-3521F ANGLE PLUG.M34-09-30-1 34P 
M7 68-3514C PLUG,5285-04A i 
M8 68-3516A CONNECTOR 2P ASS 0.2? 

M9 68-3519A CONNECTOR 6P ASS C. 2? 

Ml 0 68-3519A CONNECTOR 6P ASS 0.2? 

Mil 68-3517A CONNECTOR 3P ASS 0.2? 

Ml 2 68-4003L TUBING(UL) i 0.5? 

MECHJ (NICAL PART 

Ml 3 68-5086A RADIATOR (A) 

Ml 4 68-5087A RADIATOR (B) 
Ml 5 68-5082A RADIATION SEAT (SARCON 45F) f 
Ml 6 68-0026B RADIATION SEAT T0-220 (SARCON 45F ) i 0.2? 

Ml 7 68-0352A RADIATION SEAT TO-3P (SARCON 45F) i 0.5? 

Ml 8 68-0076A BUSHING ! 
Ml 9 68-0025A BUSHING (C) ! 
M20 68-50R8A BAND (KM-85) 
M21 68-0061A L ANGLE 
M22 68-5083A SIIRUDO PLATE 

M23 68-5088A LABEL 

SCRE WS 

M24 68-58000 BIND HEAD 3-0^6mm 

M25 68-5800D BIND HEAD 3.0x8mm 

M26 68-001 5E BIND HEAD 3.0x6mm (SUS) 

M27 68-5802B W-SEMS 3.0x6mm 

M28 68-5802D W-SEMS 3.0x10mm 

M29 68-5089A NYLON RIVET 

PC B A-5-S 

1 G8 — 3n oo \ZV PC BoAp.6) ASS j o.z 
— 68 ~5<m 5V PC Bo/1 P-f) /4SS 0-2. 

*~S* **~011 A 4 ^ 56. II 3M S 575«II#*6II: 

t«i^ 
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f Witt, 250622-02 SCHEMATIC eiAS-RAM 

SPECIFICATIONS 

Dimensions: 1 4.£C>vi-(w) 2§.(JOrv\. ( O) X 1 1 -£O^- ( H ) 

Weight:: \ 4*. 4- P: J 

Color System PAL 

Horizontal resolution 

Video/Symc Loua 

L^pu^ . . 

Audio input 

220 Lines 

iv>-p m 
1 Vp-p. 

o. ^ Vp_p t I . 

Scan frequency . . . 

Power input . 

Power Consumption 

Picture tube . 

Viewable picture size 

High voltage . 

Speaker . 

Audio power output 

. H. 15.£,3 kHz. V.50Hz 

DC 12V 

1.3STA(4nws<.>/1.1 (/Vj.) 
S*, 5o degress deflection. In-line gun Oot screen Quick Start. 

7.9 cm(H) x 10.4 cm(W) 

14 kV ± 1 kV (at zero beam current) 

££cm round type, 16 f2 

0.4-SW 

Tube . 1 

ic.4. 
Transistor.. 25 

(Design and specifications subject to change without notice.) 

2(No.SzLGB) 
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2. SERVICE ADJUSTMENTS 

PURITY 
1. Display a monochrome pattern. 

2. As viewed from the back (See Fig. 2-1), turn the magnet 

lock counter-clockwise to loosen it. 

3. Turn the green cutoff VR (R7071 fully clockwise 

and the red and blue cutoff VRs (FI704-,R701) fully 

counter-clockwise. (Fig. 2-8 ) 

Adjust the screen VR (Fig. 2-8) so that the vertical green 

band becomes easy to see. 

4. Loosen the deflection yoke securing screw and slide the 

yoke fully rearward to obtain color shading in the green 

disk. 

5. Overlap the two purity magnet tabs and set thi:m to 

12 o'clock position. 

6. Open and close the two purity magnets (scissor fasnion) 

and adjust so that.the green disk is positioned at the 

centre of the picture. 

If green disk is not obtained, adjust for uniform cverall 

coloration. 

7. Slide the deflection yoke forward and adjust its position 

so that the green color completely fills the picture area. 

8. Confirm that uniform overall rasters of both red and 

blue single color rasters can also ba obtained in the 

same manner. 

9. Cecure the deflection yoke retaining screw moderately 

* so that the deflection yoke does not move bac< and 

forth. 

STATIC CONVERGENCE (CENTER) 

1. Employ a crosshatch pattern and adjust the brightness 

so that the image is clear, but slightly darkened. 

2. Turn the red and blue cutoff VRs fully clockwise and 

the green cutoff VR fully counter-clockwise (Fig. 2-8) 

Adjust the screen VR (Fig. 2-3) for an easily s&en image. 

3. Adjust convergence roughly in the corner by tilting 

the deflection yoke vertically or horizontally, then 

insert a wedge between the yoke and CR I on top. 

4. Turn the two 4 pole convergence magnets and adjust 

so that red and blue become overlapped throughout 

the picture area to yield magenta. (Fig. 2-4) 

5. Turn the green cutoff VR full clockwise and adjust the 

two 6 pole convergence magnets so that the green and 

maaenta become overlapped throughout the picture 

area to yield white. (Fig. 2-5) 

6. Repeat steps 4 and 5. 

-4 (No5"4-G3 ) 

Fig. 2.-4 



1. SAFETY PRECAUTION FOR MONITOR 

1. The design of this product contains special hardware, 

many circuits and components specially for safety . 

purposes. 

For continued protection, no changes should be made to 

the original design unless authorized in writing by the 

manufacturer. Replacement parts must be identical to 

those used in the original circuits. Service should be 

performed by qualified personnel only. 

2. Alterations of the design or circuitry of receiver should 

not be made. Any design alterations or additions will 

void the manufacturer's warranty and will further relieve 

the manufacturer of responsibility for personal injury or 

property damage resulting therefrom. 

3. Many electrical and mechanical parts in television sets 

have special safety-related characteristics. These char- 

. acteristics are often not evident from visual inspection 

nor car. the protection afforded by them necessarily be 

obtained by using replacement components rated for 

higher voltage, wattage, etc. Replacement parts which 

have these special safety characteristics are identified in 

the parts list of Service manual. Electrical components 

having such features are identified by shading on the 

schematics and by ( } on the parts list in Service 

manual. The use of a substitute replacement which does 

not have the same safety characteristics as the recom¬ 

mended replacement part shown in the. parts list in 

Service manual may create shock, fire, or other hazards. 

4. If any repair has been made to the chassis, it is recom¬ 

mended that the Bi setting should be checked or ad¬ 

justed (See ADJUSTMENT OF Bi VOLTAGE). 

5. The high voltage applied to the picture tube must con¬ 

form with that specified in Service.manual. Excessive 

high voltage can cause an increase in X-Ray emission, 

arcing and possible component damage, therefore opera¬ 

tion u.'der excessive high voltage conditions should be 

kept to a minimum,.or should be prevented. If severe 

arcing occurs, remove the AC power immediately and 

determine the cause by visual inspection [incorrect 

installs tion, cracked or melted high voltage harness, poor 

soldering, etc.). To maintain the proper minimum level 

of soft X-Ray emission, components in the high voltage 

circuitry including the picture tube must be the exact 

replacements or alternatives approvided by the manu¬ 

facturer of the complete product. 

6. Do not check high voltage by drawing an arc. Use a high 

voltage meter or a high voltage probe with a VTVM. Dis¬ 

charge the picture tube before attempting meter connec¬ 

tion, by connecting a clip lead to the ground frame and 

connecting the other end of the lead through a 10k£2 2W 

resistor to the anode button. 

7. When service is required, observe the original lead dress. 

Extra precaution should be given to assure cor*ect lead 

dress in the high voltage circuit area. Where a short 

circuit has occurred, those components that indicate 

evidence of overheating should be replaced. Always use 

the manufacturer's replacement cornoonents. 

8. ISOLATION CHECK 

(SAFETY FOR ELECTRICAL SHOCK HAZARO) 

After re-assembling the product, always per'orm an 

isolation check on the exposed metal parts of th : cabinet 

(antenna terminals, channel selector knobs, metal 

cabinet, screwheads. earphone jack, control shafts, etc.) 

to be sure the product is safe to operate without danger 

of electrical shock. 

(1) DIELECTRIC STRENGTH TEST 

The isolation between the AC primary ciicuit and 

all metal parts exposed to the user, particularly any 

exposed metal part having a return path to the 

•chassis should withstand a voltage of 1,100 V AC 

(r.m.s.) for a period of one second. 

This method of test requires a test equipment not 

generally found in the service irade. 

(2) LEAKAGE CURRENT CHECK 

Plug the AC line cord directly into the AC outlet 

(do not use a line isolation transformer during this 

check.) Using a "Leakage Current Tester", measure 

the leakage current from each exposed meti I part of 

the ’cabinet, particularly any exposed metal part 

having a return path to the chassis, to a known good 

earth ground (water pipe, etc.!. Any leakage current 

must not exceed 0.5mA AC (r.m.s.). 

® ALTERNATE CHECK METHOO 

Plug the AC line cord directly into the AC outlet 

(do not use a line isolation transformer during this 

check.). Use an AC voltmeter having 1.000 ohms 

per volt or more sensitivity in the following manner. 

Connect a 1500£2 J0W res stor paralleled by a 

0.15uF AC-type capacitor oetween an exposed 

metal part and a known good earth ground (water 

pipe. etc.). 

Measure the AC voltage across the resistor with the 

AC voltmeter. 

Move the resistor connection to each exposed metal 

part, particularly any exposed metal part having a 

return path to the chassis, and measure the AC 

voltage across the resistor. New, reverse the plug in' 

the AC outlet and repeat each measurement. Any 

voltage measured must not exceed 0.35V AC (r.m.s.). 

This corresponds to OimA AC (r.m.s.). 

- AC VOLTMETER 
LLJ (HAVING looon/v. 

OR MORE SENSITIVITY) 
■ o o-- 

o.iSmF ac-type 

r—11— 

-\w— 
isoon iow 

GOOO EARTH GROUNO 

PLACE THIS PROQE 
ON EACH EXPOSED 
METAL PART 

(NoS+S3) 3 
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DYNAMIC CONVERGENCE (CONER) 
. 1.‘Remove, the wedge. 

• 2. Adjust convergence as shown in Fig. 2-7 by tilting the 

yoke up and down,* then insert the wedges on top 

and bottom. 

3. App'y (modeler's) glue on the wedges and magnets 

to fix. 

4. Tighten the screw of the deflection yoke. 

5. Turn the magnet lock and tighten s< curely. 

WHITE BALANCE 
1. Display a monochrome pattern. . 

2. A fte r_SWjtchi<n e_Cu£off satViCe. SW. tJ- SERVICE 

TP-35A cv^<JTP-3S3 with cl b_u;ire, 

._ayvLd tlieyw drsplay a. W‘i“3#-n.L/vve- 
3. Turn the red, blue and green cutoff vRs (R704., R701, 

R707) and the screen VR (Fig. 2^8) fully counter¬ 

clockwise to eliminate luminance. 

4. Gradually turn the screen VR clockwise to where 

singie line of one of the colors appears. 

5. Turn the cutoff VR of this color clockwise about 

10 degrees. 

6. Again turn the screen VR so that this, color appears 

only faintly. 

7. Adjust the other cutoff VRs so that the horizontal 

line becomes white. 

8. After, removing a jumper wire v\*hich are shorted at 

step 2). return the _ 

"the/**, di fflay a. .yixs^u^cht^a.^id p • 

9. With a dark picture, perform fine adjustment to obtain 

optimum white balance. 

10. With a bright picture, adjust the red and green drive 

1 VRs for optimum white balance. 

c 

jff.CUtOff VR 
R. * - —R.Drite VR 

-<r. OfiVe VR 

FOCUS 

screen 

Fig. 2-7 

F'J.2-8 
(NoS463) S 



(5) :H-Center 5): TP-33 ©:V-Height VR ®: V.Cemter VR 
g)' H. H^ldVR (S) jV1L«rCyR .(fii): TP-3SA/R 

iQ2Ct^: :• ~ WON ITOR • . -t-. IsrtVJL'* l 1 UM 
. ..PCS © 1 

-v^~ — x- ;Cp V 
. •' •>*- JM' «r • tt* u y c—r —*^- 

/O"^-r..r -. 

JjL.TP-46 A/8 

s (No.r‘W,3;- 

d/: | p-4-8 " ”(D :0l AMP VR 
@ . T3G3(PL.p.Tni'nsf.)(g) :TP-4S 

©;C32A(Tri77rmer) 
®:S2Q1 CCoi: Off Service SW.V 



Alignment location 

'*5■ kCONT 

. @4) © @ @ 

<D 

0 VHOUE) VR 
© Color vR 
0 BRIGHT VR 
®CDHTOI VR 
© Volume 
(DSUBB&ntrVR 
®Su8 CONTRAS! 

VR 

• V65-.2t11 

B,s VOLTAGE (28V) 
Cutoff the picture1 by the bright VR (R4211) and sub bright 

VR (R4210L 

Measure the voltage between TP-9 \ of the def. ; power reg. 

d>*vd Audio P B Ast‘y ^h4u-^.d b 

Adjust Bi adj. VR (R902) to obtain 28V. 

SUB CONTRAST AND SUB BRIGHT ' 
1. Display a picture and set the contrast ana.bright VRs to 

the center click positions. 

2. Adjust the sub contrast VR (R4-20^and sub bright VR 

(R4210) for optimum display. 

FOCUS 
Adjust the FOCUS control for best overall definition and 

picture detail at normal brightness and contrast. 

V. CENTER 
Adjust the V. center VR (R417) to the optimum vertical 

picture position. 

COLOR SYNC 
1. Display a color video signal c<Lpj>ly !>uts-rtortjTp-4£ 

2. Connect a jumper clip between TP-4&A o^JL Jp-4X 8 % 

3. Use a nonmetallic driver to turn trimmer capacitor 

C324-, 

4. Adjust so that the rolling color stripes become thick arid 

the rolling slows or stops. 

5. Remove jumper wire. 

6. Confirm that color sync, is not disrupted when signals 

are switched. 

HORIZONTAL OSCILLATOR 
1. Set the H. Hold VR to the mechanical center position. 

2. Connect the jumper clip between TP-33 and earth. 

3. While rotating the H. Hold VR. keep the picture station¬ 

ary or slowly moving. 

4. Remove the jumper ci*p. 

5. Make sure that the set maintains horizontal sync, when 

signals are switched. 

I-LCENTEK 
_SeA_"th6 B-C€^te^SM/itch (&B5) a^Suo-H- 
.Ce-n-ter Suntcl\(S&6) the ©pti'wa'vw. 
_ h & rl^<9_rn±^LpJctur£_P<9 SLtirn- 
VERTICAL HEIGHT AND LINEARITY 
1. Display a pattern which allows easy confirmation of 

symmetry (such as a circle or crosshatch). 

2. Reduce the vertical size with the V. HEIGHT VR. 

3. Adjust the vertical symmetry with the V. LIN. VR. 

4. Readjust the vertical height, so that the picture extends . 

to normal size. 

DL-MATRIX 
1. Display cl C-3lo r vide# • 

x 2. Set the oscilloscope to X-Y range, and connect its X- 

probe to TP-4-^ and its Y-probe to TP”^^. 

3. Connect a jumper clip between TP-4GA and TP-4£o. 

And apply bias +10 V to TP-^. 

4. Adjust the trimmer capacitor (C324-) slightly so that 

the color becomes unlocked and the loops of the 

displayed lissajous figure appear on the scope. (pi* .2-12) 

5. Adjust the DL AMP control (R304-) for the absence of 

loops and adjust the OL PHASE TRANSF. (T303) so 

that each pair of lines merge together. 

6. Adjust the trimmer capacitor (C324) to just regain 

floating color synchronization. 

7. Remove a jumper clip and bias +10V. 

(No5*43) 7 



3. REPLACEMENT PARTS LIST 

PRODUCT SAFETY NOTE \ 

Components identified by the A fvmool in cne PARTS LIST and the shaded areas on the Schematic have special characteristics 

important to safety. Sefore replacing any of these components read caefully the SAFETY PRECAUTION on Page 3 of this Service Manual. 
OO NOT degrade the safety of the set through improper servicing. 

1. ABBREVIATED WORD OF RESISTORS AND CAPACITORS 
RESISTOR 
CR : 
Comp. R ; 

OM R . : 
V R : 
MF R : 

CMF R 

Carbon Resistor 
Composition Resistor 

Oxide Metal Film Resistor 
Variable Resistor 
Meral Film Resistor 
Coating Metal Film Resistor 

F R : Fusible Resistor 
UNF R : Nonflammable Resistor 

CAPACITOR 
C Cap. : Ceramic Capacitor 
M Cap. : Mylar ‘Zapacitor 

E Cap. : Elecxrc iytic Capacitor 

BP E Cap. 

MM Cap. 

PP Cap. 
MPP Cap. 

PS Cap. 
Tan. Cap. 

r 8i-Po(ar (or Non-Polar) 
Electrolytic Capacitor 

: Metalized Mylar Capacitor 
: Polypropylene Capacitor 
: Metalized PP Capacitor 
: Polystvrol Capacitor 
: Tantal Capacitor 

2. FOLLOWING RESISTORS. AND CAPACITORS OF STANDARD ELECTRICAL COMPONENTS 
. ..'ARE-. OMITTED FROM-THIS- PARTS LIST. EACH PART NUMBER OF THESE STANDARD 
- REPLACEMENT COMPONENTS IS DEFINED AS FOLLOWS. . . . ^- 

.'Carbon Resistor (G R): Lead form ( —OT>~ 1 

" " Rating Part No. 

•AW 

QRDi4ij-oaa 

i i '-Constant term 

CR-* | Tolerance 

AW—* ‘Lead form 

•AW QR0121J-OCC 

Composition Resistor (Comp. R): Lead form ( —anZG- J 

t 
Rating Paa No. 

AW 

QR'C 1 2 1 K-DuC 

| | *’ *-Constant term 

Comp. R -* '—Tolerance 

AW—^ ’—Lead form 

r 

Mylar Capacitor (M Cap.): Lead form ( ) 

C 

Witnstand 
Voltage 

Paa No. 

50V 

QFM41HK-CGC 

MCjo.-J I | 1 ^-Constant term 

C0V 
Lead form—1 ~ 1—Tolerance 

100V QFM42AK-CCC 

200V QFM420M-QQC 

. Ceramic Capacitqc’IC.Cap.): Leadform.f v-|-\- 

Withstand Voltage Parts No.. ; ‘ ' 

25 V 

QCS1 1EJ-G3Q -. 

C Cap.-- j 25 V1 |_Constant j 
- term 

Lead form-* ‘—Tolerance 

50V QC S 1 IHP—COG 1 

500V QCS12HP - G □ G 1 

Electrolytic Capacitor (E Cap.): Lead form ( ) 

Withstand Voltage •* P3ns No'. .• 

6!3V 

Q E T 4 0 J'R -G □ O 

E Cap. «-* T6.3vT , (_Constant 

! term 
Lead form- ’“Tolerance 

10V QET4IAR-GGG | 

16V Q6T41CR-GGC i 

25V Q E T 4 1 g R — s s s | 

50V QET4] H R - C 5 C | 

3. DECOOING OF TOLERANCE AND CONSTANT TERM 

J: ±5% K: ±10% M: ±20% N: ±30% H: *~°% Z: P: *q00% 

CONSTANT TERM 

A: 
■MOO 
-10 

R: 
■*-30*, 
-10'° 

• Carbon Resistor (AW. zSX Tolerance) 

QR0141J - q G Q 

CONSTANT TERM. 

- □ □ □ I 2.7a I — QR0141J-2R7 
f f f 1-1 

1 R o - l.on | 47kn I — 47 x 10J QR0141J-473 

9 R 7 - 9.7H 

1 0 Q - 10Q means 10 x IQ3 (O) * 

8 2 Q - 82Q means 82 x 10° (n) 

• Ceramic Capacitor (50 Volts. :5% Tolerance) 

QCS1JHJ - g □ □ 

CONSTANT TERM. 

□ □ □ 
r 

|SoF | - QCS11HJ-SR0 

1 R 0 - I.OoF | 680oF | — 68 x 10* -*• QCS11HJ-681 

:8 R 0 - 8'.0oF | 3.3ur ] 33 x 10‘ - QCS11KJ-335 

1 0 □ — J0Q means 10 x 10° (pF) 

s : : 

8 8 □ “ 88□ means 88 * 103 (pF) 

.8 (No.S-4A3; 



r----- w ^ ~ ~ 1 J • ~^Vb£jL-H£ 

i r^.CL A| PART No. PART NAME. | REMARK I 

VARIABLE RESISTOR 1 
;[Ri3wl \CBX¥M£3-853 i/RCDL AMP ) Ska B j 
j IT81 IA7ST57-1S3 ‘ «- ( B. CUT OFF ) 10 lea. '• j 

1 rml ❖ -193 ♦ (R. CUT OFF 1 •r '/ j 
1726 1 -V -221 * ( R. .-DRIVE 1 220sl * | 

! 1787 1 r> -193 « (G. CUT OFF) ~ IQkil :| 

s r 73? * - 2.21 ♦ (G. -DRIVE ) 220-7 
I f i 

! 1 - # / 
■ . . • i 

RESISTOR : - 1 .„■■■■  
‘.R-1T18 1 Q(?Gam-123S 0 MR \ 121<Sl : 1 VV ■ 

T 1712 K '••• •• V-:*i123S . * -■ '/ * '/ 

17/4 1 * -123$ • - • '/ « * 1 
t I 1 ■ • • - i 
1 1 i 

CAPACITOR i j 
C13S7 i IQEBS1HM-224M E Uo. \0.22uF 50V M 

1324 j IQAT396U -HIS :Tw™nW-: tLa 7, - F-" —i 
•! 1 • . • .TCC-: • • • 

1 ' V . - | **^: - * V W. : : • • 

COIL ! I .■>. .'•■• | ••• • i 
IL12SI ! iA?61S0- 1.5 IPeoW Coil 1 r.STH 

1292 1 1AW6S-562 1 1 TOOOuH 
1253 ! 1 v - f9l 1 '• 11OOwH 
1381 1 1 IA76186-2.Z -• 1 L^.2aH 

r 13221 * -68 1 - * 1 68mH 
; i ' 
r~ i / 

TRANSFO.RHER 
TI3S2 1 !CE493?ST-£Si 1C W. Trarrsf: 

1383 1 iCE4.83<?6-881 lOL P T^sf 
II 1 

• 

1 1 
DIODE'1 1 ■ i 
"012'Q.I | | 1 SSI33 IS;. Diode 

1 1 1 - . 

1 -1 
• 

* 

l~ r . • 1 

<1 



—r—-—- - ^ v ’ rwu ,V. / ^ 0422-/9?- 
STft=oi_ n i 1 ---- 

wo. ^1 FART No. 1 PART NAM£. | REMARK 

transistor 1 "*** 

G/'isi 1 1 2 S B 6^/*f 1 lr-ansisior 
. 12.82.) 12SiD£37CQ,R) 1 

~7l l 

120% i 2.S B6V1Ca,R) * • 
1287 // o V i 
1218 2S-D637fQ,R) 1 * 

r (78i 2, GIG | Sf\. 'Tra.7isiSxoy- 1 
~3 1 • 

1 * - - ' .. . : .. !: . ' 
- - - 

I C . ■ '* . . ;• ; . 

IC13&1 fc.l.3?3A3'. ' IIC ■ j 

i i —i 
! 1 : i 

OTHER II | 1 I 1 
IS1281 | icEXV887?-882 1 Levey- SlV 1 CUTOFF SERVICE i 
FR1281 !AiQRKSB3^-tSSM.' lF K 1052 . VLw a* • • i 

X1381 1 \CE4-Um-asi ■ ICv-vs^l T I 1 
©L13Q1I ICE^W^-SSl ilH' Delay L«*e j 

ii i i i 
f !1 r i 
i i i i 
i i 
1 

-----—4 
i i 
1 i 
I 

-j 
* » 

1 1 1 • ••• : - ' • 1 i 
i i ; 

! 

1 
-----j 

i 
* • i -i I 

i 1 • 

» 

1 • 

i 
1 » 

• j 

r « 
--—-f 



-?^S>6Z2-82 

SYMSCL. 
NO. A PAR 1 No. FART NAME. remark 

VAR TABLE RESISTOR 

Rig-s^ Q\Z7J^a7-223 VR(V. HEIGHT) 22 kn B 

l*M3 * -222 * C \/. LIN. ) 2.2. kss 

- I<4i7 * ' -18 2. » (V.CENT. ) 1 kg. 
/582 A7SS57-222 * ( H. HOCD ) 2,2 i<g 

/^82 CEX4^354--&23 (B1 A©J) 2k& '/ 
> 

RESISTOR • 

R1S17 ,QR(xfl1<TT-152S OMR • i.skh . H W .( • J/-7-: ;. -' 

r" H26 -/■ QRri524-K“R22 . np r. ' ■:':;T 0,22 n. 2V /-. ■ k >. ‘ > . 
t ^ /. • /. -• •. • • • | 

;• : • - .* • - ' ' / - * 
• ' 1 

$5*- * ; . •: j 
. ' ■ * i 

1 
♦ 1 

i 
\ 1 

GAPAC! :t SR 
1 
1 ! 

*C/T01 QEN61HMM8$£ BP E Cap. 1 iuF 50 V M 

' /</<94 0EN5IHM-18S- 1 '/ '' '' 1 

/</85 QFZ8£S3- M. G-d. 10.WF < K i 

/</aS 1QEE51EK-185B Tan. Cacx 1 UF 25 V 

/^sS QEE5tAk-226M 
. ... j 

ft 22^F 10V » 

(PW - 226M '/ 
7 

0 * '/ 

/p\2 QFU51EM-1S>SM E Cap. mruF 2Fv m 

f3 |QEB51HM-22<FM 0.22mF SOV 9 

/.TQ? QFP31HJ-562S P P G.P SAOOpP v T 

/s/s lA Id F P42 J J - 562S '/ *t G30\/ * 

15(b LLl > - 472M '/ V700pF 

l£[7 A J -^72M *• < V ♦ 

/S/£ 0pi-li2AT-/5'5M M M Cap. 1.5 mF ioov 

/S/S QFP.32DK-473M P P Cad. O.foTuF 2oov K 

/S2.0 * .-4173M •t t, '/ '/ 

/S2$ flEN6IHM-W-? BP E Cad. O.y-TvF sov M 

16(91 OEW51HM -fSS * • ImF * * • 

• 
/ 

L - 1 

> 
J— 

• 

1 



TRG-1223A-2COEF. POU/ER REG 2 AUDIO OUT PGB ARR'V) *1 
iYf-.cCL 

NO. A PART No. | PART NAME.- : REMARK 

• 1 . T 
• 

" 

COIL 

L15Q1 1 CE4W2T-&£?2 Hor. Liit. 

/5S3 Cj3ss3Q~S5¥ Call .. 1 

/ $22 cawm-s SO w Coil 

\W CT3&/3t-6?iSA Power Choke- 
- •• • — • . • - .... - -• * 

: - • . • . • ■' .2-' V'-",. "V; 
- transformer - - • - : • • . . , • C.r^Ti 

T/5af \A76S6Z-HA H. Drive Ir-ansf. • ' ■' 1 
* /T92 IAI CT37ir?7_ssM F*. B. / ra-nsfc - 1 

LT531 C398W-A Sic/e Pi 71 TraTiSL __ 1 
i mi A76567--MA R "Drive Trsc-nsf 1 

J 
t •, | ! — 
OIODE - ' • f * ' 7 . • #v * *. 

i 
:0 /5-SI. HZS6.S£(TB2) ! Zener Diode 
i A$S2 VKE 1 Si. Diode 
; tsw- VSR E 

\cAli - ■ 1 
(5Q% UlRBCv) 

1681 HZS186CB3) Zener Diode 
IW2 UlRB Si. -Diode 
1983 HIS6.8ECB2) Zener- Diode 

IW HZS12ECB) - '/ 

!98S HZS6.8£(B2) I 

I98G (SS133 Si. Diode ! - 

mi ' HZS13EC80 Zener Diode 1 

1982 11SS133 Si. Diode 

IM \ i * '/ 

-1 
1 1 

ieansistor • 

Qs&i l2SAiai5Cr.GR) "Transistor 
15S1 12 SC 16555 Si. Transistor 
_1592 l2SAS17ACO,V) '/ 

1583 - AJ2SC2335 V 

—!MJ L I2.SD113.3 Transistor 



■ 
■ w* f! 

^SYr.^cL 
. NO. &| PAR T .No. PART NAME. remark 

km 2 l2SA1fi/5Cr,SR) I’Trs.ttSiStor 

,T7w3 2SC16Si- Is,'. Iraoisis io>^ . 

i| ~s, 1 
2SA8I7A0O.Y) '/ 

i ms ZSC1GSS •t 
.. 
_ 

II c 
£C m*1 mPC1S31H2 X c • 4 

J 1551 AM.T7.fe8''. ' * _ / . ,* / 
F- 16S-{ AN.726-; • V •-**••* - • •: / 

. f ■ 
r . 

* • “ * • mm * *** 

} - - ’ . * * ^ -. * ■ 

OTHER 

R15I8 A QRZ8 S3^-2 7SM F R 27il */Lw j 

■ /5f? &| * -228M ♦ 22/2 
. F83 &IGMF51A2-2R8S Fuse 2A . 'v -••• ! 

'sas CEX48® 72-'SSI Lever.-, SW E'Ceayt: 
SSG -882 1 1 Sub H. 

xmi * J . CE^H/55-3St i Core l . j 
J i 

I i 

i ’* i 

i 

I 
? ‘ 

- 1 
• • 

• 

• 

. 

• 
. 

I \ : 

• 

1 



TRC-ir223A (CONTROL PCB ASST) • • z$$i22-vz 
.SYr.scL 71 ———: „ ■ .1 ;   iSTr.scL. 
i NO. A PART No. PART NAME. remark 

•VARIABLE RESISTOR 

R^m3 CEX4-/8S88-BI4 VR(COLOR ) 10W B 
#5?S?6 CEXV83M-B5y * (SUB CONTRAST" > SOfcQ 

■ 4*887 cex4ss8<;-b/h o (CONTRAST) lOksz 
4*818 QVZ35&G -223 " (SUB BRIGHT) 22 La , 

4*8 11 CEX4W?1- B14 '' (BRIGHT) 10k* 
4*814 CEX4m$%-B * (VOLUME) 1 * 
WIG * -R$4 T ( V-HOLO) Soksz. . 

- • . \ ' - • ' *•* •/ -• 
r ‘-.c’ • •••*.. ** 

OTHER •* : 
•*- . ... . 

S4ss1 CEX4S38G-881 Taca. S W : ' FPD PRESET > * 

1 I 

-• 

1 1 

. 

• 

• 



PARTS 1 1ST 
(^Shader! Parts Tm tlhe Sdie/ywatic Du°mw= )~ 2<v>A?2-02 ri/n 

ft 3YM5CL 
N c. A PAR i Nc. FART NAME R c. M ARK j 

r 

ITRC-1223A-1 (Vide? IchyWvuPB /Rs'y) 
] FT12S1 1 IQRZSBS4--18SM FR 

1 1 -- 

1 ' ■ “-J 
XRC"1223A -2 (Def--Pe^cr Reg-.l Auci^. QuJt ?R A5SV) 1 
C1515 lQFP4-21T-5fi2SlPPCtiD 

' 1516 M » -4-72 Ml * 

.1*517. 1 - . -4.72M h 

l-AT' ' . • ■ . .....■•••. •' | 
IQT5FB ■ I2SCPB.PP - 1 Si .TV3*ts?s-t>?*T ■ * J • . 

1. • •• ’ 1 • : 

R151ft' 1 QR7Rm-27SM iPR _. - 1 
1.S13 1 n -22BM 1 V -1 

\£ 1QMFS142-2RRS Tiu.se 1 
; i 

! 

j 1 1 t i i 
IDUTSIOi : Oh TH£ PB /ISSYs I 

V&l 1 15R6MR22-/1P ‘Pichily Take. 
BTnl . ICJ2621R-BSA ' 0ef- Y<9Ke i i 

U1M2J CJ3^T-aaA l . F.B.TiYz-^ns-r. . i 
[ l 

• IC3qi5TT-D i CRT S 
R1F23 1 ICJtW.Sm-7.77-2S:- •F^cus Po-rjc. i 

ICSB1 I«C*7.P817-1R9-P1 * C. (VP. i 
i i 

1 
1 

1 i 1 
i 

! i 1 
1 _ 

1 ! • ' i 1 ! 
% 
1 > 

i i 
ii i 1 

} I 
1 

_A_/VT> _/'{■$ 



view 
Ss. 

SYMBOL* 
N o. ± PART No. PART NAME REMARK 

n ICM1SS22-aSD Fvrrnt Fanel AssV 
2 lHSAa?<r<?-81C Soeaker 
3- ICM'm'W-AS'l Protector Gla.sS 
4 ' VS 1 l^'J/.'rs 8 H B 22 -AF, Pictuire Tube 
Jr • fori L^CJ2621S-SJ?A Dcf. Yoke. . 

A i i WeAoe. 
7 1 1 1 - PC Maone-t 
2 It /TS2l&|CT3?^S7-SSA P". 8- Tra-nsf^ 
? 1 KIC39/53-D |CRT Socket 
/o. | |Q/?S7| I2SD11JS 1 Si. lra7iSiSL0V~ 1 R-*wei~ re?;u.la.-h«.»- 

■■ ' '■•! l ii . i 
V> -- 

-Ik :.l |R 1523 l^]CT^W-237-22 Focus Fack j. • Fscus .screen 
.12. I,- •- r i'aqswsj Focus .Cover Y ’ % CX2.) - ' 

IB- -I iCSSI lzMQCZ?3'/7- 1ZUM l‘G Cko. v •; • ■ :;1 jooOp - 3kV P .. 
1 II'. 1 

CEXPLODED VIEW] © © 

€ . 

0 
(No.r^.3 )11 



CHROMA 
IN 

2SU622-&2 , F. I 

C17N1 
B-Y 
OUT 

(X7N2 
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l?-Y 
OUT 
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o «>)■ 
Sp6 R920 

nrn 

+ o 0 
CM C204 

R210 O R213 C20®, 
CO ‘W02 « C2 IS 7 

cl. 0206 vmE 4 ^ lc202 

s - T W„ " =°8 
gy.^ j- » -are | 
5 0204 R2.7oJ0sIm 9 

fFl.pfs_ *\ j 
miliii>- w scnn 

6 ! 4 [P] 1 

II 
« . «» !><UI Q 

°h352 aiufQ1 x 
CUT OFF ^ R701 R704^ R707V^' R706V^' R7O0V^' 

-(o> 

•** »■ \ ' _ v v. , -r> 

I 
O 


