
NEC MODEL JC-1404HMA 

COLOR MONITOR MultiSync JD 
SERVICE MANUAL PARTS NO. 599910282 

Better Service 
Better Reputation 

Better Profit 

SPECIFICATIONS 

A. Electrical Description 

Picture Tube 

Input Signal 

Display Colors 

13 Visual inches diagonal 
90 degree deflection , 0.28mm dot pitch 
Dot type black matrix, 

Not-long persistence phosphor, Dark bulb, 
Direct etch 

Video: TTL Level Positive 
: ANALOG 0.7 Vp-p/7 50 Positive 

Sync.: Separate sync. TTL Level 
Horizontal sync. Positive/Negative 
Vertical sync. Positive/Negative 

: Composite sync. TTL Level 
Positive/Negative 

: Composite sync. on Green Video 
sync. 0.3Vp-p Negative 
(Video 0.7Vp-p Positive) 

TTL Input: 8/16/64 colors 
Analog Input: Unlimited colors 

Synchronization 

Resolution 

Video Band Width 

Active Display Area 

Misconvergence 

Power Supply 

Power Consumption 

Environmental 
Considerations 

Horizontal: 15.5 kHz to 38 kHz (Automatically) 
Vertical: 50 Hz to 90 Hz (Automatically) 

Horizontal: 1024 dots 
Vertical: 768 lines (interlaced) 

45 MHz 

Horizontal: 240mm (Active display area is changed) 
Vertical: 180mm by signal timing. 

Less than 0.6 mm 

AC 120V, 60 Hz 

73W 

Operating Temperature Cl" to +40"C 
Humidity 3 0% to 80% 

Storage Temperature - 20"C to +60"C 
Humidity 10% to 90% 

NOTE: The above specifications are subject to change 

without notice for further improvement. 

NEC Corporation 



WARNING 
TO PREVENT FIRE OR SHOCK HAZARDS, DO NOT EXPOSE THIS UNIT TO RAIN OR MOISTURE. ALSO DO 

NOT USE THIS UNIT'S POLARIZED PLUG WITH AN EXTENSION CORD RECEPTACLE OR OTHER OUTLETS. 

UNLESS THE PRONGS CAN BE FULLY INSERTED. 

REFRAIN FROM OPENING THE CABINET AS THERE ARE HIGH-VOLTAGE COMPONENTS INSIDE. REFER 

SERVICING TO QUALIFIED SERVICE PERSONNEL. 

CAUTION: TO REDUCE THE RISK OF ELEC· 

TRIC SHOCK. DO NOT REMOVE 
COVER (OR BACK). NO USER-SERV· 

ICEABLE PARTS INSIDE. REFER 
SERVICING TO QUALIFIED SERV· 
ICE PERSONNEL. 
This symbol warns the user that un­
insulated voltage within the unit may 
have sufficient magnitude to cause 
electric shock. Therefore. it is danger· 
ous to make any kind of contact with 
any part inside of this unit. 

This symbol alerts the user that im· 
portant literature concerning the oper­
ation and maintenance of this unit has 
been included. 

Therefore. it should be read carefully 
in order to avoid any problems. 



B. Mechanical Description (See below diagrams) 

1. Cabinet: 

2. Dimensions: 

Front 

+ 

I I 
I I 

L 230mm .I 
355mm -

3. Tilt Swivel Range 

4. Weight: 

5. Controls: 

6. Input Signal Terminal: 

Molded plastic cabinet with detachable tilt swivel 

base. 

355(W) X 363(H) X 406(D) mm 

Side 

I 

E E 
� 

E � I I E 
' �· , I I 

I 2a0mm 
' 

406mm 

16 kg 

POWER SWITCH 

BRIGHTNESS CONTROL 

CONTRAST CONTROL 

COLOR SWITCH 

MODE SWITCH 

H. SIZE CONTROL 

H. POSITION CONTROL 

V. SIZE CONTROL 

V. POSITION CONTROL 

MEMORY RECALL BUTION 

, 

I 
I 

15 PIN MINI D-SUB CONNECTOR (MALE) 

(SEE PAGE 6 FOR PIN ASSIGNMENTS) 

- 1 -



GENERAL 

The MultiSync 30 Color Monitor, an Intelligent Monitor from NEC, is a micro­

processor based , digital controlled multiple frequency Color Monitor. The Multi­

Sync 30 Color Monitor automatically adjusts to graphics adapter scanning fre­
quencies between 15.5 kHz and 38 kHz (Horizontal), and between 50 Hz and 90 Hz 
(Vertical). 

As you can see, "design" was the top priority with the MultiSync 30 Color Monitor. 

Besides the dramatic cabinet design, the MultiSync 30 Color Monitor was 
designed with microprocessor based intelligence, allowing it to operate at each 

mode with the precision of a fixed frequency monitor. 

The MultiSync 30 Color Monitor gives IBM PC, PC/XT, PC/AT, Personal System/2 

(PS/2), Apple Macintosh II and compatible users crisp text and vivid color graphics 

displays when using the following graphics adapters (the MDA, CGA, EGA, PGC, 
MCGA, VGA and 8514/A) and Apple Macintosh II Video Card . 

The MultiSync 30 Color Monitor can also be used with other "non-standard" 
graphics adapters to provide users with an extremely wide range of color moni­
tor compatibility. 

FEATURES 

- The MultiSync 30 Color Monitor is microprocessor controlled with a resident 

memory base of pre-programmed screen and input configurations and also 
digital controls. 

-The MultiSync 30 Color Monitor automatically scans all horizontal frequen­

cies between 15.5 kHz and 38 kHz, and all vertical frequencies between 50 Hz 
and 90 Hz . 

-The MultiSync 30 Color Monitor is compatible with the IBM PC, PC/XT, PC/AT, 
PS/2 , the Apple Macintosh n and compatibles. 

-The MultiSync 30 Color Monitor is compatible with the IBM Monochrome Dis­

play Adapter, the IBM Color Graphics Adapter, the IBM Enhanced Graphics 
Adapter, the IBM Professional Graphics Controller, the IBM MultiColor Graphics 

Array, the IBM Video Graphics Array, the IBM 8514/A , the Apple Macintosh I 
Video Card and other compatible graphics adapters. 
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-The MultiSync 30 Color Monitor's wide compatibility makes it possible to 
upgrade adapters or software without purchasing a new monitor. 

-The MultiSync 30 Color Monitor has a maximum horizontal resolution of 1024 
dots and a maximum vertical resolution of 768 lines for superior clarity of 

display. 
- The MultiSync 30 Color Monitor offers both TTL and ANALOG signal inputs, 

and in the ANALOG mode can display an unlimited palette of colors depending 
on the graphics adapter and software being used. The MultiSync 30 Color 

Monitor automatically adjust to either a TTL signalinput or an ANALOG sig­
nalinput. 

- The MultiSync 30 Color Monitor has a 14" diagonally measured, non-glare 

CRT that yields a 13" viewing area. 
-A captive signal cable is included with a 15 Pin mini D-sub connector that is 

configured for IBM's MCGA, VGA and 8514/A graphics adapters. 
-Signal cable adapters for graphics adapters with 9 Pin D-sub connector and 

Macintosh I Video Card are included. 

CAUTIONS 
When setting up and using your MultiSync 30 Color Monitor, pay special atten­
tion to the following: 

- To eliminate eye fatigue, do not use your MultiSync 30 Color Monitor against 
a bright background or where sunlight or other light sources will shine directly 
on the monitor. 

-Your MultiSync 30 Color Monitor should be placed just below eye level for 
optimum viewing. 

-Allow adequate ventilation around the monitor so that heat from the monitor 
can properly dissipate. 

-Neither the monitor itself, not any other heavy object, should rest on the power 
cord. Damage to a power cord can cause fire or electrical shock. 

-Keep the monitor away from high capacity transformers, electric motors and 
other strong magnetic fields. 

-Your MultiSync 30 Color Monitor should not be used in damp, dusty or dirty 

areas. 
-Handle your MultiSync 30 Color Monitor with care when transporting it. 
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ADJUSTING THE FRONT CONTROLS 

LABEL 
(IN SIDE OF CONTROL) 

. . . . � � 
c=r=J c=r::::i c=r=J 

ME ORY ,A m f7'h 
RE LL \=1 LY' 

.MEMORY 
RECALL 
BUTTON 

POWER SWITCH 

BRIGHTNESS CONTROL 

CONTRAST CONTROL 

ON OFF AUTO 8 16 64 
t::::::::J t::::::::::j 
MODE COLOR 

' COLOR 
SWITCH 

MODE SWITCH 

0V.POSITION 
CONTROL 

• H.SIZE CONTROL 

H.POSITION CONTROL 

: V.SIZE CONTROL 

0 POWER SWITCH 
Used to turn the power ON or OFF. When the power is ON, the LED power indi­

cator, located on the front of the monitor, is lit . 

8 BRIGHTNESS CONTROL 
Used to adjust the display's brightness preferred by the user. 

0 CONTRAST CONTROL 
Used to adjust display's contrast preferred by the user. 
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0 COLOR SWITCH 
When the monitor receives a TTL color video signal, one of the four color 

configurations (AUTO, 8, 16, 64) must be selected. 

COLOR SWITCH COLOR MODE 

Auto IBM CGA, EGA or Compatible Graphics adapter 

8 8 Colors 

16 16 Colors with IBM Brown 

64 64 Colors 

This switch works with preset TTL modes that the monitor identifies automatically. 

9 MODE SWITCH 
This switch selects either the monochrome mod e or color mod e with a TTL vid eo 
signal input. 
With an Analog vid eo signal input and MODE SWITCH ON, the monitor will give 
the user an ad d itional user programmable memory area. 

MODE Input Video 
MODE 

SWITCH Signal 

TTL General Color Mode (CGA, EGA) 
OFF 

ANALOG General Analog Mode (VGA, PGC, etc) 

TTL Monochrome Mode (MDA) 
ON 

ANALOG User Programmable Memory Area 

For more d etail, see the signal id entification flowchart. 

8 H. SIZE CONTROL 8 
Ad just these controls for the preferred horizontal size of the d isplay 

8 H. POSITION CONTROL (gl 
Ad just these controls for the proper horizontal position of the d isplay . 

• v. SIZE CONTROL CD 
Ad just these controls for the vertical size of d isplay preferred . 

0 V. POSITION CONTROL � 
Adjust these controls for the proper vertical position of the d isplay. 

A few second s after the user ad just the size and /or the position, the monitor's 
CPU will save the new control d ata into it's memory automatically. 

NOTE: The monitor will d isplay the screen configuration that was saved last. 

41 MEMORY RECALL BUTTON 
This button resets the d ata of user changeable memory and recalls the factory 
preset d ata. 
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SIGNAL IDENTIFICATION FLOWCHART 
INPUT SIGNAL 

TTL 
(H. V) t MODE OFF I SEPARATE SYNC 

L COMPOSITE SYNC ------------------
SYNC POLARITY 

E 
(POSI, POSI) -­
(POSI, NEGA) -­
(NEGA, POSI) -­
(NEGA, NEGA)--

MODE ON ----------------------------
ANALOG 

MODE OFF -,-- fv � 75 Hz 
'-- fv< 75 Hz 

L �6��g�Ti SYNC t: fH<33kHz ---------------­
fH�33kHz ----------------

SEPARATE SYNC t fH2:33 kHz 

- L (HV) 
SYNC POLARITY 

E 
(POSI, POSI) --

IH < 33 kHz (POSI, NEGA) --
L (NEGA, POSI) --

(NEGA, NEGA) --
(HV) 

SYNC POLARITY 

E 
(POSI, POSI) -­
(POSI, NEGA) --
(NEGA, POSI) -­
(NEGA, NEGA) --

MODE ON ---------------------------

PIN ASSIGNMENTS 

\ 10 0 0 0 05 ) co o x x o o x x' �o o o o � 60 0 0 x 010 60 o o o9 110 0 0 0 015 90 X 0 X 0 0 X15 

•15 pin mini D-sub male .. 15 pin D-sub male • .. 9 pin D-sub male 

IBM MDA IBM CGA IBM EGA 

1 RED VIDEO RED GROUND GROUND GROUND GROUND 

2 GREEN VIDEO RED NO-CONNECTION GROUND SECONDARY RED 

3 BLUE VIDEO NO-CONNECTION NO-CONNECTION RED PRIMARY RED 

4 GROUND NO-CONNECTION NO-CONNECTION GREEN PRIMARY GREEN 

5 GROUND GREEN WITH SYNC NO-CONNECTION BLUE PRIMARY BLUE 

6 RED GROUND GREEN GROUND INTENSIT Y INTENSITY SECONDARY GREEN 

7 GREEN GROUND NO-CONNECTION VIDEO NO-CONNECTION SECONDARY BLUE 

8 BLUE GROUND NO-CONNECTION H.SYNC H. SYNC H. SYNC 

9 NO-CONNECTION BLUE V. SYNC V. SYNC V. SYNC 

10 GROUND NO-CONNECTION 

11 GROUND GROUND 

12 NO-CONNECTION NO-CONNECTION 

13 H. SYNC BLUE GROUND 

14 V. SYNC GROUND 

15 Nd-CONNECTION NO-CONNECTION 

NAME 
CGA 
EGA 

(TTL(2) 
(TTL(3) 

(TTL (1). 
MDA 

8514/A 

MAC-II 

PGC 
(ANALOG (2)) 

(800•600 (1)) 
(800*600 (2)) 
(800*600 (3)) 
(800*600 (4)) 

(ANALOG (1)) 
VGA 350 
VGA 400 
VGA 480 

USER 

IBM PGC 

RED 

GREEN 

BLUE 

COMPOSITE SYNC 

NO-CONNECTION 

RED GROUND 

GREEN GROUND 

BLUE GROUND 

GROUND 

•15 Pin mini D-sub male connector is on the captive signal cable, for use with the IBM VGA, 8514/A or compatible graphics adapters . 
.. 15 Pin D-sub male connector is on the 15 Pin mini to 15 Pin D-sub adapter, for use with the Apple Macintosh II Video Card . 
... 9 Pin D-sub male connector is on the 15 Pin mini to 9 Pin D-sub adapter, for use with the IBM MDA, CGA, EGA, PGC or compatible graphics 

adapters. 
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TIMING CHARTS 

SEPARATE SYNC. 

___ I VIDEO I r-
HORIZONTAL l,c,i, ,i,•,I 

-u u---
t= .I 

____ I VIDEO I r-
VERTICAL 1•0,i, .11,s 

-u u..-----:-=- I 1.---... �---�o ___ ....,., Sync. Polarity: Positive/Negative 

COMPOSITE SYNC. 

HORIZONTAL 

� -... �o-- �----
VERTICAL I• 0 ,j, •I• s 'I 

lfTiflflfL..___ - ---- � 
f:--=---! 0 • I 

Sync. Polarity: Positive/Negative 

COMPOSITE SYNC. & VIDEO (SYNC. ON GREEN) 

HORIZONTAL 

VERTICAL 

Sync. Palanty: Negative 

PRESET TIMING 

MDA CGA EGA PGC VGA/MCGA 8514/A Macintosh• 
800 x&OO 

Compatible Compatible Compatible Compatible Compatible Compatible Video Card 

fH 18.43kHz 15.85kHz 22kHz 30.48kHz 31.47kHz 35.52kHz 35kHz 35.16kHz 
Ap.s 54.3 63 45.5 33 31.78 28.15 28.57 28.44 
Bµs 8.3 4.2 4.9 4.5 3.81 3.92 2.1 2 
Cp.s 1.1 7.2 1.6 2.8 1.91 1.25 3.2 3.56 
Dµs 44.3 45 39 25.6 25.42 22.8 21.5 22.22 
Ep.s 0.6 6.6 0 0.1 0.64 0.18 2.1 0.67 
fv 50Hz 60.5Hz 60Hz 60Hz 70.08Hz 59.95Hz 87Hz 67Hz 56Hz 
Oms 20.1 16.52 16.68 16.6 14.27 14.27 16.68 11.5 15 17.78 
Pms 0.9 0.19 0.6 0.07 0.06 0.06 0.06 0.113 0.086 0.06 
Oms 0.2 2.15 0.08 2.12 1.91 1.11 1.05 0.563 1.12 0.63 
Ams 19.0 12.6 16 13.05 11.12 12.71 15.25 10.81 13.7 17JJ7 
Sms 0 1.58 0 1.36 1.18 0.38 0.32 0.014 0.086 0.03 

Analog Analog Analog Analog 
Analog 

Analog Analog 
Remark s TTL Video TTL Video TTL Video Video 

Video Video Video Video 
Interlace 

Video Video 
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THE METHOD FOR REMOVING THE TILT SWIVEL BASE 

Cabi net Bottom 

Revolving Stand  

Cabi net Front 

Revo lv ing Stand  

Revo lv ing Stand  

Screw "a" 

-8-

1 . Turn the mon itor set upside 
down as  shown . (Top V I EW) 

2. Move the revo lv ing  stand so that 

a " D F R O NT" mark comes 

to the cab inet front s ide .  

3 .  Remove the Screw "a ", then 
remove both spi nd le  and re­

vo lv ing  stand from the d isp lay . 

4. The removed parts consist of a 

d i sp lay ,  revo lv ing  stand,  sp ind le  
and  screw "a " as shown . 



DISASSEMBLY 

Screw "a " 
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1 .  Turn the mon itor set u ps ide 
down as shown . (Top V I EW) 

2. Remove th ree screws "a" from 
the cab i net bottom .  

3. I nvert the mon itor set as n ormal, 
then remove the ca bi net back .  



Sh ie ld  Case SU B PWB U N I T 

Screw "b " 

Screw "c" 

Screw "b" 

Band Anode Ca p 

Screw "d " 

Screw "b" 

Screw "b" 

Screw "c" 
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4 .  Remove the fou r  screws "b" 

of the sh ie ld  case and remove 

the sh i e ld  case . 

5 .  Remove the two screws "c". 

R emove the th ree screws "b" 

of the SU B  PWB U N IT and the 

screw "b" (under the sh ield 

case) . 
Remove the two screws "d". 

6 .  Disconnect the con nectors "C N ­

S "  and "C N-M" (from SUB 

PWB ASSY) . 

D isconnect the connector "C N­

V" (from CRT PW B ASSY) and 
l i ft up the SUB PW B UN I T. 

7 .  Remove the two screws "c ". 
Remove the two screws "d". 
Remove the two screws "b" of 
the SW. R E G .  U N IT and  the 
screw "b " (under the sh i e ld  

case) . 

8. D i sconnect the connector "C N­

K" (from M A I N  PW B ASSY) .  

Cut the two ba nds and discon­

nect the con nectors "C N -SW" 

and "CN -Z" (from SW. R E G .  

UN IT) . 

Lift u p  the SW . R E G .  UN I T. 



I 
CN-V, DY 

CN-K 

�-

MAIN PWB 
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CN-S CN-M 
�� 

SUB PWB 

l cN-V 

lc

/fj 
V.cN-CE 

CRTPWB 

9 .  Disconnect the connector "CN-8" and 

"CN-CE" (from CRT PWB ASSY). 

Disconnect the connector "CN-X" (from 

MAIN PWB ASSY). 

Remove the Anode Cap from CRT. 

Disconnect the CRT PWB ASSY. 

NOTE: When the anode cap is removed, 

shorting the CRT's anode to ground 

before touch it. 

1 0 . Disconnect the Connectors "CN-H, DY", 

"CN-V, DY", "CN-C", "CN-M" and "CN-L" 

(from MAIN PWB ASSY). 

Disengage pawls at two places, then slide and 

lift up the MAIN PWB ASSY. 



SUB PWB UNIT DISASSEMBLY 

Screw "e" 

CN-V 

C N -A I 
SUB PWB 

SW. REG. UNIT DISASSEMBLY 

Remove the four screws "e". 

D isconnect the connectors "CN -V" and "CN-A "  
(from SUB PWB UN I T) .  

Lift u p  the SUB PWB UN I T. 

Remove the screw "c". 

Remove the SW. R EG.  U N IT.  

Screw "c" 
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PARTS LOCATION DIAGRAMS 

85 

82 

BOARDS 

81 MAIN PWB ASSY PWE -248A 

82 CONTROL PWB ASSY PWE -2488 

83 VIDEO/CRT PWB ASSY PWE-249 

84 SUB PWB U NIT PWE -250 

85 SW. R EG .  PWB ASSY PWE -253 
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Q 

A TP200 1 

8 TP2003 

c TP2002 

D TP2004 
E V R 2002 
F V R 200 1 

G V R 504 H .  V. ADJ 
H TP551  
I V R503 
J TP550 
K R H3 
L R H2 
M R H 1  
N V R402 S' I D E  P I N  ADJ 

E G 

0 
p 
Q 

R 

s 
T 

u 
v 
w 
x 
y 
z 

81  
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81 

TP1 51  

TP1 52 

V R50 1 H .  H O L D  ( 1 ) 

TP50 1 

TP40 1 

TP2005 
TP2006 
TP502 H. H O L D  (2 )  
V R502 
V R 505 
L503 H .  W I DTH CO I L  
L504 H .  L I N  COi L 

MA I N  PW8 ASSY (PWE-248A) 



AA 

B B  

cc 
DD 

.---------�'-'---
' 
I 
I 
I 

: f I 
I I 
�-�=----------------- ------- --------� 

-B4 

CON N ECTOR K B2 CONTROL PWB ASSY (PW E-248B ) 
V R651 B4 SU B PWB U NIT (PWE-250 )  

CON N E CTO R Z B5 SW. REG .  PWB ASSY (PWE-253)  
CON N E CTO R SW 
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B3 

E E  V R904 SU B CONT 

F F  V R903 G AIN-B 

G G  V R902 G AIN-G 

H H  V R90 1 G AIN- R  
II V R 9 1 0 BIAS-B 

JJ V R909 BIAS-G 
KK V R 908 BIAS- R  

L L  V R907 SU B B RIG HT-B 

M M  V R906 SU B B RIGHT-G 

N N  V R905 SU B B RIG HT-R 

00 TP90 1 
pp TP902 

QQ TP903 

B3 VID E O  C R T  PWB ASSY ( PWE-249 ) 
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ADJUSTMENT PROCEDURE 

Standard Adjustment Conditions 

1 )  Power sou rce vo ltage : AC1 20V 60 H z  
2 )  Ag i n g :  Adj ust after l eav ing power on for a min imum twenty minutes .  
3 )  S igna l s :  

V ideo Ana l og 0 .7Vp-p 75Q term ina l  pos itive polar ity 
An a l og sync .  on green 

Video : 0 .7Vp-p 
Synchron iz ing  . 0 .3 Vp-p 

Sy nch ron iz ing  TTL l eve l Negative polar ity/posi t ive po lar ity 
Separate/composi te 

Defl ectio n frequency H .  1 5k H z-38kHz  
V .  50Hz-90 H z  

1. SW. REG. UNIT 

+85V L I NE 
Adjust V R651  to be 85V DC 

2. Pre-adjustment of DEF PWB 

App l y  23 .5V DC between K3 and K4 (GN D ) .  
1 )  + 1 8V a djustment 

Adj ust V R 505 for 1 8V±0 .05V DC between TP502 a nd th e grou n d .  
2 )  +1 2V adjustment 

App ly a resistance l oad of 1 5Q7W between X4 and X8 (GND ) .  
Adj ust V R 503 for 1 2±0 .05V D C  betwee n TP550 a nd the ground .  

3 )  High vo ltage protector sett i ng 
H igh vol tage protector 1 

W ith 25 .8±0 . 1 V  DC appl ied betwee n TP200 1 and th e grou nd,  adjust V R 200 1 for 0 .3±0 . 05V DC 
between TP2005 and the grou nd . 

H igh vo l tage protector 2 
With 24 .5±0 . 1  V DC app l ied between TP2003 and the grou nd , adjust V R 2002 for 0 .3±0 .05V DC 
between TP2006 and th e grou nd . 

Due to D H H S, after adjust ing V R2001 a nd V R2002 , seal with a n  adhes ive (TSE-38 5 R TV )  and cap 
(74004891 ) .  

3. Main Adjustment 

Set th e externa l  V R s  and switches as fol lows un l ess oth erwise spec i fied . 
F ro nt control s  (as see n from front) 

V R 1 0 1 B R I G H TNESS At point where back raster d i sapp ea rs .  
V R 1 02 CONTRAST Max .  (fu lly c l ockwise ) 
SW 1 1 0  MO D E  SWI TC H  Off (ri ght s ide)  
SW1 1 1  CO L O R  SW ITCH : Au to (l eft end)  

3-1) DEF PWB Adjustment 

A )  Analog Adj ustment 
(1 ) Horizonta l  H o ld 

a) Short TP50 1 and the grou nd .  
b )  R eceive s ignal 1 (1 5kHz ) a n d  adj ust hor izonta l h old ( 1 )  V R 50 1  

Sor that there i s  o ne screen .  
c )  Rece ive s ignal 2 (38k Hz ) a n d  adj u st h or i zonta l  ho ld  ( 2 )  V R 501 

So th at there is one screen .  
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d )  Receive the s ignal 1 and confirm that there is nearly o ne screen .  If not ,  re-perform b )  and c ) . 
e )  Remove the short between TP50 1 a n d  th e ground.  

(2 ) H igh Voltage Adj ustment 
R ecieve s ignal 8 (3 1 .5kH z )  and adjust h igh voltage adjustment V R 504 so that th e h igh voltage is 
23 .5kV with th e C R T  a node cu rrent cut off . 
Due to D H HS,  after adjust i ng,  seal with a n  adh esive (TSE-385RTV)  or cap (7400489 1 ) .  

(3 ) H or izontal R aster Center ing 
Rece ive s ignal 8 (3 1 .5kHz )  and check th at th e hor i zontal l inear ity i s  su ita ble . I f  it is extremely 
bad ,  a dju st to a su i ta ble point with L504 ( H .  L I N .  CO I L ) . 
Tu rn the brightness control fu lly clockwise so that back raster appea rs , th en rei nsert connector 
RH so th at th e bac k raster is  in the center of th e C R T  screen .  

CRT 

R H  1 C=:J - No correct ion 

RH2 C=:J - Correction 2mm 

R H 3  C=:J - Correct ion 4mm 

(4 ) Side P in  Cush ion  

/ 

F o r  hor izontal correct ion,  set with 
the d i rection of the connector .  

Rece ive s ignal 8 (3 1 .5kHz ) and  adjust V R403 for th e optimum si de p in  cush i on d istort ion .  
Adj ust so that p i n  d i stort ion is zero (stra ight )  at  one s ide or both s ides . 

(5 ) H or i zontal L inearity 
Rece ive S ignal 5 (22 .0k H z )  and adjust L504 for th e optimum h ori zonta l l i nea rity . 
( R eference: Optimum is that the magnet is turned a bout 45° cl ockwise or counterclockwise . ) 

(6) H or i zo ntal  Width 
a )  Short TP1 5 1  and  TP 1 52 .  
b )  Rece ive s ignal 8 (3 1 .5kHz )  a n d  adjust wi dth coil L503 for a h ori zonta l  screen s ize  of 240±2mm. 

NOTE: Do not touch the H or izontal Size Control Switch of the front panel u ntil  H or i zontal Width 
Coil Adjustment is finished . Because the microcomputer's output voltage for the Hor izontal 
width adjustment wil l  change once the test p ins  have been shorted . 
Adj ust after that vi deo a rea is nearly center of th e raster with Hor i zontal Pos it ion Switch and 
Vertical amplitude i s  l ess th an  over sca n  (a bout 1 8mm) with Verti cal Size Switch . 
I f  H or izontal Size Control Switch is push ed by mistake, turn off the power switch and re­
adjust.  

B) Dig ital Memory Adjustment 
Conf i rm that th e adjustments as sh own below are f i n ished before performing th is adjustment.  

1 .  H igh Voltage Adju stment 
2 .  Width Co il Adj ustment 
3. H or izontal R aster Center ing Adjustment 
4 .  Hor i zonta l H o ld Adjustment 
5. Hor izontal L inear ity Adjustment 
6.  Side P in  Adjustment 

Th is adjustment is u ser contro l to adjust w ith th e s ignal 3-1 2 .  
Th i s  cond it ion is  memorized a n d  the s ignal pattern i s  reversed cross hatch . 

(1 ) Sett ing 
B R IGHT V R  Max 
CO N T RAST V R  M i n  
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(2 ) Procedure  of adjustment 
1 Short TP l 51 and TP l 52 . 

2 Receive S igna l  3 (CGA ) .  
3 Adjust s o  th at th e screen i s  i n  th e center o f  th e back raster with User Control H or i zonta l  

Posit ion  Switc h .  
4 Adj ust s o  t h a t  th e hor izonta l screen s i z e  i s  240mm±2mm with User Contro l  Hor izontal Size 

Switch . 
5 Adju st so that vert ica l  posit ion  of the screen i s  i n  th e center of C R T  with User Control Vert ica l  

Posi t ion  Switch . 
6 Adjust so that th e vertica l  screen s i ze is 1 80mm±2mm with User  Contro l Vert ica l  Size Swi tc h .  
7 Push th e Memory Reca l l  Switch . (over 5 sec . )  

8 Receive S igna l  4 (M D A ) .  
9 Tu rn  on  the Mode Switch . 
1 0  Perform th e shown a bove 3-7 . 

1 1  Tu rn off th e Mode Switch . 
1 2  R eceive S igna l  5 (EGA) . 
1 3  Perform the sh own a bove 3-7 . 

1 4  I n  th e same  way , perform the shown a bove 3 - 7  with s igna l  6 - 1 2 . 
H owever, adjust so that the h or izontal screen s i ze is 250mm±2mm and the ve rti ca l  screen s i ze  
i s  1 87mm±2mm with s igna l  1 0  (85 1 4A ) .  

1 5  Rem ove the test p i n  sh ort after confi rm that the adjustments with s igna l 3-1 2 are f in ished.  
1 6 Confi rm by watch ing  that the scree n s i ze posit i on i s  correct on the a l l  m ode. 

If not, re-adjust on the m ode only and re-confi rm on the a l l  m ode. 

3-2) VIDEO CRT PWB (Adjustment of V ideo Ampl itude and White Balance) 

NOTE: Check that the v ideo s igna ls  are as shown below before perform i ng the m a i n  adjustment. I n  
particu l ar, for LVG-1 603 ,  the v ideo s igna l  output leve l varies accord ing to the s igna l  pattern,  
so check the l evel with the s igna l  to be adjusted .  

V i deo : Ana log 0. 7Vp-p 
Synchron i z i ng : H .V Separate TT L l eve l 

( 1 ) I n i t ia l  Sett ing  of Adjustment V Rs 
V R901 -903 GA I N  V R  
V R904 SUB CONT. V R  
V R906 , 908, 9 1 0 B I AS V R  
V R905, 907, 909 SUB B R I G H T  V R : 
SCR E E N  V R  

F u l l y  cou nterc lockwise (M I N )  
F u l ly c lockwise (MAX ) 
F u l l y  c lockwise (cathode vol tage r i s ing 
Mechan ical  Center 
F u l l y  cou nterclockwise (M I N )  

(2 ) Video Contrast Adjustment (Wi n dow pattern ) 
a )  G A I N  V R  adjustment 

1 Rece ive the window pattern (the v ideo area of 1 /3 - 1 /2 H  x 1 /2V i n  which there is no A B L  
even with contrast a t  max imum i s  preferable )  (Signa l  1 2 ) 

2 Contrast control : F u l l y  c lockwise 
Br ightness control : F u l l y  cou ntercl ockwise 

3 Adjust V R 90 1 ,  V R 902 and V R903 so that the output vol tage i s  38Vp-p. 
After Adjust i ng, check the Vp-p aga i n  and readju st i f  they do not confirm to the sett i ngs . 

...___.I I I i 
38Vp-p 

! 
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b )  SUB CONT. V R  adjustment 
1 Contrast control : F u l l y  countercl ockwise 

Br ightness control : F u l l y  counterclockwise 
2 Adjust V R 904 so that TP902 (G R E EN OUT)  output i s  1 0Vp-p . 

After adjust i ng, check that TP90 1 ( R E D  OUT)  and TP903 ( B L U E  OUT)  outputs are 1 0V p-p 
±0. 5Vp-p. 
I f  not, f i ne-adjust V R904 so that the R ,  G and B outputs are with in  the range of 1 0Vp-p 
±0. 5Vp-p. 

(3 ) Cut-off Adjustment (Al l B l ack Signa l )  
Contrast contro l : F u l l y  cou nterclockwise 
Br ightness control : F u l ly counterclockwise 
a) 1 Short TP551 and the grou nd .  (chass i s )  

2 Short TP401  and the grou nd.  (chass i s )  
3 As  the screen VR i s  tu rned gradua l ly  cl ockwise, a s i ng le  co lor  w i l l  appear as  a hor izonta l  l i ne .  

This color i s  the reference color for the cut-off adjustment. 
b )  Turn the bias V Rs for the other color than the reference color u nt i l  br ight as the reference 

color.  
c )  1 Remove the short between TP401  and the grou nd .  (chass i s )  

Otherwise,  repl ace V R401  or ig i na l  pos it ion (voltage of  p i n  4 I C50 1 i s  6 V ±0. 1 V ) .  
2 Remove the short between TP5 5 1  and the grou nd.  (chass i s )  

NOTE: Perform the cu t-off adjustment i n  as dark a p l ace as poss ib le  to make the wh ite track ing 
which fol l ows better. 

(4 ) S U B  B R I GH T  V R  Adjustment 
a) Receive s ignal  8 (Al l b lack s igna l ) .  

Contrast control : F u l ly cou nterc lockwise 
Br ightness control : F u l l y  c lockwise, so that there i s  on ly  back raster on the screen .  

b )  Tu rn SUB B R I G H T  V R  for t h e  other color t h a n  t h e  reference color o f  (3 ) Cut-off Adjustment  
and adjust so that  back raster become to be  white .  

(5)  F i ne  Adjustment of Wh ite  Ba l ance 
Col or temperatu re : Center X = 0.3 1 0  

y = 0.325 
The color shou ld  be white w i th a s l ight ly b lue  t i nge . 
a )  R eceive s igna l  8 (VGA 400 l i nes )  H .  gray sca le  ( 1 6 g radations ) .  
b )  Contrast control : F u l l y  cou nterclockwise 

Brightness control : F u l ly c lockwise 
Check that the white ba l a nce i s  proper for al l gradations .  
I f  not, f ine adjust to ma ke it  wh ite with SUB B R I G H T  VR for the other color than the refer­
ence color.  

c )  Contrast control : F u l l y  c lockwise 
Br ightness control : At a point where no back raster appears 
Check that the whi te ba l ance is proper for a l l  gradat ions .  
I f  not, f ine adjust to ma ke it white with GAIN VR for the other color than the reference co l or. 

(6 ) F ocus Adjustme nt 
a) Receive s igna l  1 2  (a l l  wh ite "%" or  4-dots miss ing  s igna l )  

Contrast contro l : F u l l y  c lockwise 
Brightness control : At a point where no back raster appears 

b) Turn the focus control and  adjust for the opti m u m  focus.  
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( 7 )  Pur i ty Adjustment 
a )  Be  sure that the d i sp lay i s  n ot be ing exposed to any externa l  magnet ic  fie lds . 
b )  Ensure that the spac i ng between  the Pu r i ty ,  Convergence Magnet, ( PCM ). assembly  and the  

C RT stem i s  29mm ± 1  m m .  (See be low diagram ) 
c )  Produce a comp lete, red pattern on the d isp lay . Adjust the Pur i ty magnet ri ngs on the PCM 

asse m bly  to  obta i n  a comp lete f i e ld  of  the co lor  red .  Th is  i s  done by mov ing the  two tabs in  
such  a ang le  between the  two tabs, which shou ld be  approxi mate ly  1 80° . 

d )  Check the comp lete b lue  and comp l ete green patterns to o bserve the i r  respective color pur i ty . 
M a ke m i nor adj ustment  if needed . 

Purity Magnets 

4-pole magnets (Red to Blue Convergence) 

6-pole magnets (Green to Magenta Convergence) 

29.±1 mm 

Purity, Convergence Magnet Assembly (PCM) 

B R 
I __, 

Perform the adjustment by opening 
the angle between the tabs. 

_ l _ 
I 

B----i 
R---...-t-�- I 

Perform the adjustment by synchronous 
rotation of the two tabs. 

B/RG 
P . h d. 1 ertorm t e a  JUStment by opening 
the angle between the tabs. 

- - - � -
_

BbR I 
1 Perform the adjustment by synchronous 
I rotation of the two tabs. 

Red to Blue Convergence 
(Magenta} 

Green to Magenta Convergence 
(White} 

(8) Convergence Adjustment  
a )  Produce a magenta crosshatch on the d isp lay.  
b)  Adjust the focus for the best overa l l  focus on the d isp lay.  

Also adjust the br ightness to the  desi red cond it ion .  
c )  Vertical  red and b lue  l i nes are converged by vary ing  the ang le  between the two tabs of the 

4-pole  magnets on the PCM assemb ly .  (See above d iagrams )  
d )  Hor izontal  red and b lue  l i nes a re  converged by vary ing  the two tabs together, keep ing  the angle 

between them constant. 
e) Produce a white crosshatch pattern o n the d i sp lay .  
f )  Vertical g reen and magenta l i nes are converged by vary i ng the ang le  between the two tabs of 

the 6-pole  magnets . 
g )  Hor i zonta l green and magenta l i nes are converged by vary ing the two tabs together, keep ing the  

ang le  between them constant. 
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I'.) 
I'.) 
I 

TIMING OF REFERENCE SIGNALS 

S I G N A LS FOR U S I N G  LVG-1 603 

Un i t  
1 

Abbrev iat ion 
1 5kHz 

H Tota l DOT 896 0 
R Rate KHz 1 5 .0000 
I Dots/Character DOT 8 z 

0 Characters CH R 80 N Dr ive Delay DOT 736 T 
A Dr ive Width DOT 56 L 
v Tota l RASTE R 250 
E Rate H z  60 .0000 R 

Li nes/Character R AST E R  1 0  T 
I R ows R AST E R  200 c 

Drive Delay R AST E R  228 A 
L Dr ive Width R AST E R  2 

Dot Rate M Hz 1 3 .4400 

Scan M ode 0 
Character Font 0 
Character Code 48 
Patten Key Code -
Video Output -
Add Sync/ I nverse 0000 
Dot Duty /Set 00 
Polar ity 1 1  

2 3 4 
38kHz CGA M DA 

1 024 896 882 
38.0000 1 5 .8500 1 8 .4300 

8 8 9 
1 00 80 80 
824 736 729 
72 56 1 35 

626 260 370 
60.7000 60 .9600 49.81 00 

1 5  1 0  1 4  
600 200 350 
60 1 225 350 

2 3 1 5  

38.9 1 20 1 4 .20 1 6  1 6 .2553 

0000 0000 0000 
00 00 00 
1 1  1 1  1 0  

5 6 7 8 9 1 0  1 1  1 2  
EGA PGC VGA 350 VGA 400 VGA 480 85 1 4A M AC II 800 x 600 

744 824 900 900 900 1 264 864 1 024 
22 .0000 30 .4800 3 1 .4700 3 1 .4700 3 1 .4700 35.5200 35 .0000 35. 1 600 

8 8 9 9 9 8 8 8 
80 80 80 80 80 1 28 80 1 00 

640 640 738 738 738 1 032 656 824 
80 48 1 08 1 08 1 08 1 76 64 72 

366 508 449 449 525 409 525 626 
60 . 1 100 60 .0000 70 .0900 70 .0900 59 .9400 43 .4800 66.6700 56 .2400 

1 0  1 0  1 4  1 6  1 6  8 1 6  1 5  
350 480 350 400 480 384 480 600 
351  481  387 4 1 2 490 384 483 60 1 
1 3  2 2 2 2 4 3 2 

1 6 .3680 25 . 1 1 55 28 .3230 28 .3230 28 .3230 44 .8973 30 .2400 36 .0038 

0000 0000 0000 0000 0000 0000 0 1 00 0000 
00 0 1  00 00 00 00 00 00 
1 0  1 1  1 0  0 1  00 1 1  00 1 1  



DATA FORMAT FOR USING Quantum 801C 

TIMING PARAMETERS: 

Real Time Parameters 

Dot Rate 

Hori zontal Rate 

Vert ical Rate 

Non- Real  Time Parameters 

Hor i zontal 

Dots/Character 

Total 

Characters 
Dr ive Del ay 
Dr ive Wi dth 

OPTION PARAMETERS 

Signal  Gat ing  

Compos i t  Sync. 

Vertical  Step 

H ori zontal Dr ive 

Vertical Dri ve 

Signal  Pol ar ity 

Compos ite Sync.  

Vertical Step 

Hori zontal Dr ive 

Vertical Dr ive 

Video 

Inter l ace M ode 

Video M ode 
Duty Cycle 

Character C lock ing M ode 

H ori zontal Skew 

Vertical Skew 

Cursor 

M H z  

K Hz 

H z  

Vertica l  

L ines/Character 

Tota l 
R ows 
Dr ive Delay 
Drive Width 
Step Wi dth 

OP 1 .-0=off 1 =on 

OP 2.-0=off 1 =on 

OP 3 .-0=off 1 =on 

OP 4 .-0=off 1 =on 

OP 5 .-0=n on-i nverted 1 = inverted 

OP 6 .-0=non-i nverted 1 = inverted 

OP 7 .-O=non-i nverted 1 =i nverted 

OP 8 .-0=non- inverted 1 =i nverted 

OP 1 3 .-0=non-i nverted/pos it ive 

1 =i nverted/pos it ive 

2=non-i nverted/negative 
3=i nverted/negative 

OP 9 . -0=non-i nterl ace 

1 =i nterl aced sync on ly  
3=i nterl aced sync & vi deo 

OP 1 0 .-0=monoch rolne 1 =co lor  
OP 1 1 .-0=50% 1 =1 00% (OP 1 2.0 ) 

0 or 1 =1 00% (OP 1 2.2) 
OP 1 2.-0=s i ngl e-phase 

2=dual -phase 
OP 1 4 .-skew r ight 0-3 dots 
OP 1 5 .-s kew down 0-9 l i nes 

OP 1 6 . -0=off 

1 =fast bl i n k  

2=s l ow bl i n k  

3=on conti nu ous 



N 
""' 
I 

SIGNALS for using QUANTUM 801C 

1 2 3 4 5 6 7 8 9 

Rea l  Time Parameters * 

Dot R ate (M H z )  1 3 .440 29. 1 84 1 4 . 202 1 6 .255 1 6 .368 25. 1 1 6  28.324 28.324 28.324 

Hor i zontal Rate (k H z )  1 5.000 38.000 1 5.850 1 8.430 22.000 30.480 3 1 .470 3 1 .470 3 1 .470 

Vert ica l  Rate (Hz )  60.000 60.700 60.960 49.8 1 0  60. 1 1 0  60.000 70.000 70.000 59.943 

Non- Rea l  Time Parmeters 
H: Dots/Character 8 6 8 9 8 8 9 9 9 
Tota l 1 1 2 1 28 1 1 2 98 93 1 03 1 00 1 00 1 00 
Characters 80 1 00 80 80 80 80 80 80 80 
Dr ive De lay 92 1 03 92 8 1  80 80 82 82 82 
Dr ive Width 7 9 7 1 5  1 0  6 1 2  1 2  1 2  
V: L ines/Character 1 0  1 5  1 0  1 4  1 0  1 0  1 4  1 6  1 6  
Tota l 250 626 326 370 366 508 449 449 525 
R ows 20 40 20 25 35 48 25 25 30 
Dr ive Delay 22 40 22 25 35 48 28 26 3 1  
Dr ive Width 2 2 3 1 5  1 3  2 2 2 2 
Step Width - - - - - - - - -

Signal  Gat ing  
Compos ite Sync 0 0 0 0 0 1 0 0 0 
Vertical  Step 0 0 0 0 0 0 0 0 0 
Hor izontal Dr ive 1 1 1 1 1 0 1 1 1 
Vertical D r i ve 1 1 1 1 1 0 1 1 1 

S igna l  Pola r ity 
Com posite Sync 0 p 0 p 
Vertical Step -

Hor izontal Dr ive 0 p 0 p 0 p 0 p 0 p - 0 p 1 N 1 N 
Vertical  Dr ive 0 p 0 p 0 p 1 N 1 N - 1 N 0 p 1 N 
V ideo 0 

I n ter lace M ode 0 
Vi deo M ode 1 
Duty Cyc le  0 
Character C lock ing Mode 0 
Hor i zontal Skew -

Vert ica l  Skew -

Cu rsor -

1 5kHz  38kHz CGA M DA EGA PGC VGA VGA VGA 
350 400 480 

NOTE: "*" marked s igna ls  put down the dot rate. Because, the dot rate may not exceed 
32 .76 M H z  wh i l e  in the co lor  mode (0 P 1 0 . 1 ) or the signal -phase character c lock ing  mode (0 P 1 2 .0) 

1 0  1 1  1 2  
* * 

22.449 30.246 27 .003 
35. 520 35.000 35. 1 60 
86 . 960 66.667 56 .000 

8 8 6 
79  1 08 1 28 
64 80 1 00 
64 88 1 03 
1 1  8 9 
1 6  1 6  1 5  

409 525 626 
24 48 40 
24 48 40 

4 3 2 
- - -

0 1 0 
0 0 0 
1 0 1 
1 0 1 

1 N 

0 p 1 N 0 p 
0 p 1 N 0 p 

851 4A Ma ell 800 x 
600 



TROUBLE SHOOTING 

Before us ing  th i s  chart ,  p l ease refer to the trou b le  shoot i ng i n  the  user's manu a l .  

TABLE OF CONTENTS 

1 .  NO R ASTE R 

2 .  SW I TCH I NG REGU LATO R UN I T  OUTPUT E R R O R  

(2- 1 ) SW I TCH I NG REGULATO R UN I T  FAI LU R E  

(2-2 )  M A I N  PW B +B l i ne FAI LU RE 

(2-2- 1 ) + 24V l i ne FAI LU RE 

(2-2-2)  + 85V l i ne FA I LU RE 

(2-2-3 ) + 1 70V l i n e  FAI LU RE 

3 .  LACK OF SYNCH R ON I Z AT I ON 

(3- 1 ) H O R I ZONTA L 

(3-2 )  VE R T I CAL 

4 .  D IG I TA L  CONT R O L  E R R O R  

(4- 1 ) D I G I TA L  CONT R O L  ER R O R  

(4-2)  USE R CONT R O L  E R R O R  

(4-3 ) MEM O RY ACCESS ER R O R  

5 .  ABNO R M A L  P ICTU R E  

(5- 1 ) ABNO R M A L  H O R I ZONTA L W I DTH 

(5-2 )  ABNO R MA L  VE R T I CAL S I Z E  

(5-3 ) ABNO R M AL H O R I ZONTA L POS I T I ON 

(5-4 ) ABNO R M AL VE R T I CA L  POS I T I ON 

(5-5 )  ABNO R M AL V E R T I CAL SCAN 

(5-6 )  ABNO R M A L  V I DEO 

(5- 7 )  S I DE P I N  CUS H I ON D I STO R T I ON FAI LU R E  

(5-8)  POO R FOCUS 

(5-9 ) I M PU R I TY ON C R T  SC REEN 

'IC 



1. NO RASTER 

C H ECK 1 70V L I N E  
85V L I N E  
24V L I N E  

M EASU R E  THE F O L LOWI NG PO I N TS O N  SW. R E G  PWB 
·1 70V . . . . .  B ETW E E N  K 1  AN D K4 · 85V . . . . .  B ETW E E N  K2 AN D K4 
• 24V . . . . .  B ETW E E N  K3 AN D K4 

NG SW- R EG OUTPUT E R R O R  
---------- S E E  I T E M  2 

O K  

C H ECK H .V 
OPE R AT I O N  

C H ECK 1 2V L I N E  
5V L I N E  

C H ECK 
C R T H EATE R 

NG 

NG 

JU DGE P E CU L I A R  N O I SE OF H IGH VO LTAGE G E N E RATE D 
AT POW E R SW O N ,  O R  STAT I C  E L ECT R I C I TY .  

C H E C K  
H . OSC 
H . D E F  

MA I N  DC/DC CON V E R TE R  

M EASU R E  THE F O L LOW I NG PO I N TS O N  M A I N  PWB 
•1 2V . . . . .  BETW E E N  TP550 AND GN D 
• 5V . . . . .  BETW E E N  TP 1 5 1 A N D  G N D  

CHE C K  
1 2V R EG. 

5V R EG. 

H EATE R _____ N_
G __ --l� DOES N OT L IGHT -

CON N ECTO R X 4 p i n  
+6V L I N E  F A I LU R E  
R E F E R TO I TE M  (2-2- 1 )  

O K  H E ATE R 
�-------- L IG H TS 

TU R N  T H E  SCR E E N  CONTR O L  C L OC K  W I S E  I 
+ 

C H E C K  SC R E E N  VO LTAGE I 
TOO LOW 

�------....,i-� R959, C933,  SG905, CRT SO K E T  
300-SOOV F BT F A I LU R E  
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2. SWITCHING REGULATOR UNIT OUTPUT ERROR 

K l -+  1 70V 
K2-+ 85V V E R I FY P R OP E R V OLTAG E L E V E LS 
K3-+ 24V 

NO 
'f 

N O  OUTPUT ANYW H E R E  I 

,. 
Tu rn the power switch off and wait 30- 60 seconds .  
D isconnect CN·K con n ector and I nsert dummy res ister 
so that rated cu rrent i s  added between K4-K 1 ,  K4-K2,  
and K4-K3 .  ( F igure 1 )  Next, tu rn the  power on and  
check 1 70V,  85V,  24V aga in .  

OK NG 
,, 1 

M A I N  PW B o r  C RT PWB SW ITCH I N G R EGULATO R UN I T  R E F E R  TO 
I T E M  (2- 1 ) F A I LU R E  F A I LU R E  

" 

Turn the power switch off and wa it  
30- 60 seconds. Remove dam my res ister OK 
on CN-K con nector, and con nect i ng 
CN- K con nector aga i n .  D isconnect CN-X 
con nector .  N ext, turn power on and 
check 1 70V,  85V, 24V aga i n .  

NG ... 

1� 
Turn the power switch off and wa it  30 - 60 O K  
seconds aga i n .  Then d isconnect 
CN-M connector. Turn power on and NG 
check 1 70V,  850V, 24V aga in .  -

( F ig .  2- 1 - 1 ) Rated load current at K 1 ,  K2 ,  K3 

1 70V 
K l  

85V 
1 70V 

K2 
85V 

24V 
K3 

R3 R2 R l  24V 

G N D  
K4 
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CN-X con nector R E  F E R TO 
EM (5-6 ) C RT PW B I T  

F A I LU R E  

CN-M connector 
SUB UN I T  

F A I LU R E  

M A I N PWB 
F A I LU R E  

R E  F E R TO 
EM (2-2 ) I T  

65-290mA 
(2 .6kD- 586.2Q) 

35- 230mA 
(2 .4kD- 369.5D) 

0 .5- 1 .0A 
(48- 24D) 



(2-1 ) THE SWITCHING REGULATOR UNIT FAILURE 

Turn off the power switch .  After one m i nute, d isconnect C N - K, 
the n turn on the power switch . 
Measu re the vo ltage across K4- K 1  (+1 70V outpu t )  and across 
K4- K3 (+24V output )  with a d ig i ta l  m u lt imeter (OM M ) .  

NO 
, 

Approx . 1 70V measured across K4- K 1 ,  Y E S  _ 1 Check 0653 and L653 j but OV across K4- K3 

NO 
,, 

Approx.  24V measured across K4- K3 , Y E S  
Check 0651  and L6 51  j 

but OV across K4- K 1  -

NO 

,, 

More than 1 BV measu red across p ins  1 3  Y ES Check 0652, PC601 , Z 0657,  Z 0602 , 

and 1 6  of I C60 1 
- I C60 1 , I C651 , 0604, Z 06 58, -

and PC602 

NO 
,, 

The voltage across I C601  p i ns 1 3  and 1 6  is Y ES Check 060 1 , Z 060 1 , 0604, R6 1 4 , 
f l uctuating  from approx . 1 OV to 1 6V - R6 1 0 , and R6 1 1 

NO 
,, 

The voltage across I C601  p i ns 1 3  and 1 6  YES Chec k  I C60 1 , C6 1 1 ,  C6 1 9, 
measured between 1 V and  9V - and  Z 0602 

" 
NO 

,, 

The voltage across "+" and"-" term i na ls  YES Check R 603 
of 0601 is approx. 

-

NO 

' 
Check 0603 , I C60 1 , 060 1 , R60 1 , Y ES 

F use F601 is b lown N - R6 1 0, R6 1 1 ,  R6 1 6 , and  -
R6 1 7  

NO 

• 
Check 0605, R624, R627 ,  C R60 1 , 0603 , Y E S  

R60 1 is  burnt out I C60 1 , R6 1 0, R6 1 1 ,  R6 1 6, a n d  
I R6 1 7  
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(2-2) MAIN PWB +B line FAILURE 
Remove M A I N  PWB from chass is·then 
You shou ld  check fo l l owing  + B  l i ne loads. 

(2-2- 1 ) +24V l i ne  load 
(2-2-2 ) +85V l i ne l oad 
(2-2-3 ) + 1 70V l i n e  l oad 

(2-2-1 )  +24V l ine FAILURE 

Apply +24V DC between K3 and K4, 
(us ing externa l  DC Power Su pply Un it ) 
C H E C K  +24V l i n e  vo ltage 

O K  

O K  

CH ECK + 1 8V l i n e  
voltage 

N G  

N G  
' 

C H E C K  
V . D EFOUT 

N G  >-----1::.i: V .  D EF OUT FA I LU R E  ( I C402, 0403-0405, etc. ) 

M EASU R E  B ETW E E N  TP502 AN D G N D  

+1 8V R EG FAI LU R E  (0530, 053 1 ,  ZD51 1 ,  etc . )  
H .  F/V FAI LU R E  ( I C 1 55, I C 1 57, IC507, 0505, etc. ) 

OK -----....,�- H .  P H ASE C I RCU I T  FAI LU R E  ( I C 1 55, I C50 1 ,  I C502, 050 1 ,  0502, etc. ) 

M E ASU R E  TP550 CH ECK N G  
+ 1 2V l i ne ----, 

.....________. i., 

O K  

CH E CK 

CH E CK C522 V O LTAG E 
(22V-23V)  

i O K  

CH ECK H .  OSC OUTPUT 
0506 E M I T E R  

NG H EATE R P R OT ECT C I R CU I T  ( R 536)  

:... T---..: 
I 1-JLH'�r"40kH' 

SAW TOOTH G E N E RATO R O K  �N G  

N G i 
SAW TOOTH G E N E R ATO R 
FAI LU R E  
(051 4- 5 1 8, etc. ) 

O K  

,. 

C H E C K  O K  CH ECK N G  
.... _1-----l +5V I ine 1------1_.i 

OTH E R  LOADS ......_ __ __. 
(+85V, + 1 70V ) 

I H .  OSC FAI LU R E  ( I C40 1 ,  0506, 0507, etc. ) I 
+ 1 2V R EG .  FA I LU R E  (05 1 9 - 052 1 ,  T50 1 ,  etc . )  
PARTS O F  +1 2V LOAD A R E  FA I LE D  
( I C 1 52, 1 56, 50 1 ,  403, 040 1 ,  406, 5 1 0, etc . )  

+5V R E G  OUTPUT E R R O R  (*l 
+5V R E G  FA I LU R E  
D I G ITAL CONT R O L  C l  R CU I T  FA I LU R E  ( I C 1 5 1 - I C 1 53, etc . )  
A F C  F E E D B ACK C I R CU I T  E R R O R  ( I C508, etc . )  

(* ) I f  short mode a t  +5V l i ne h a s  occered, y o u  must check l m peadance o f  R 56 7 .  (8 .2U 3W) 
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(2-2-2) +8 SV line FAILURE 
APPLY +85V B E TW E E N  K2 and K4 OK 
CHECK +85V 

-- OTH E R  
LOAD F A I LU R E  

N G  , 

D isconnect CN-X con necter 
Apply +85V between K2 and K4 (us i ng externa l  DC POW E R  SUPP LY UN I T) .  
CH E CK +85V voltage 

,.
O K  

N G  
C R T  PWB FAI LU R E  
( V I D EO C I R CU IT)  SEE ITEM ( 5-6 ) 

1 

D 5 1 4, D 5 1 5, D 5 1 6, 0 5 1 1 ,  051 2,  05 1 3  
C565 F A I LU R E  

(2-2-3) +1 70V line FAILURE 

C H E C K  0523, 05 1 9, 
D 522 

NG 

OK I After fol lowi ng check is f in ished, exchange 0523, 051 9, D 522 j 
Apply +24V DC between K3 a n d  K4,  NG CH E CK 24V l i ne load 
CH ECK +24V l ine vol tage - R E F E R  TO ( 2-2- 1 ) 

f O K  

CH E C K  + 1 2V l i ne Voltage NG 
(TP550 ) 

f OK 

CH E C K  D R I V E  OUTPUT OF M A I N  D C/D C CON V E R TE R  N G  I C5 1 0, 0520, 52 1 
( 0520 E M I TTE R )  � C540, T50 1 F A I LU R E  

O K  

M A I N DC/D C CON V E R TE R  F A I LU R E  (051 9, I C509, 5 1 0 , etc. ) 
H .  D R I V E,  OUTPUT C I R CU I T  F A I LU R E  (0523, 0522, etc . ) 
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3. LACK OF STABLE SYNCHRONIZATION 

(3-1 ) HORIZONT A L 
N G  +5V,  + 1 2V R E G  FA I LU R E  

I � R E F E R  TO I T E M  ( 2-2- 1 ) 

CH ECK +5V, +1 2V : 

O K  •Ir 

CH ECK H. SYNC M EASU R E  TH E D C  VO LTAG E O F  CN-M 3 P I N  
(TT L POS I T I V E  PU LSE ) O N  THE SUB UN I T, "0.22 -0.36 V DC" 

NG 

I CH ECK I N PUT H .  SYN C  I TT L :  M EASU R E  CN-A 1 1  p i n  
ANA LOG : M EASU R E  C N - A  1 2  p in  
AN A LOG SYN CO N G : CN-A 4 p i n  

O K  SUB UN I T  - F A I LU R E  

N G  S I G N A L  CAB L E  F A I LU R E 
O K  -

S I G N A L  G E N E R ATO R F A I LU R E  -
... 

CH ECK +1 8V, - 1 2V I N G  + 1 8V R EG ,  - 1 2V l i ne FAI LUR E  -
SE E ITEM (2-2- 1 ) 

� O K 

CH ECK I N PUT H .  T R I G G E R M E ASU R E  TH E VO LTAG E WAV E F O R M  O F  TP501 
OF I C40 1 

N G  
H .  P H AS E  C I RCU I T  F A I LU R E  
(050 1 , 502, I C50 1 , I C 502, etc. ) 
D I G ITA L  CO NT RO L C I R CU I T  F A I LU R E  
R E F E R  T O  I T E M  (4- 1 ) 

O K  D I G I T A L  CO NT R O L  C I R CU I T  FAI LU R E  - ( I C 1 51 - 1 56, etc) 
H - F/V C I R CU I T  F A I LU R E  
R E F E R  T O  I T E M  (4- 1 ) 
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(3-2) VERTICAL 

NG 
C H E C K  +5V, + 1 2V :1--------'-� +5V, + 1 2V R EG. F A I LU R E  

R E F E R  TO I T E M  ( 2-2- 1 ) 

O K  

CH E C K  V .  SYN C  
(TT L N E G AT I V E  PU LSE ) 

M E ASU R E  TH E D C  VO LTAG E O F  CN-M 4 p in  
ON TH E SUB U N I T. "A BOUT 4.BV DC" 

NG ' if  

C H E C K  I N PUT V.SY N C  l TT L 
TTL COM POS I T E  SY N C  
AN A LOG 

O K
_ 

SUB UN I T  
F A I LU R E  

A N A LOG COMPOS I T E  SYN C  
SYNC ON G 

N G  S I G N A L  CAB LE F A I LU R E  
- S I G N A L  G E N E R ATO R F A I LU R E  

V.  T R I GG E R  C I R CU I T  F A I LU R E  ( I C50 1 ,  etc ) 

CN-A p in  9 
CN-A p in  1 1  
CN-A p in  1 3  
CN-A p in  1 2  
CN-A p in  4 

O K  D I G ITAL CO NT R O L  C I R CU I T  F A I LU R E  ( R E F E R  T O  I T E M  (4- 1 ) )  
- V. OSC F A I LU R E  ( I C40 1 ,  etc. ) 
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4. DIGITAL CONTROL ERROR 

(4-1 ) DIGITAL CONTROL ERROR 

CH ECK +5V, + 1 2V NG 

OK 

+5V R EG ,  + 1 2V R EG FA I LU R E  
R E F E R  TO I T E M  ( 2-2- 1 ) 

CH ECK H. SYN C  M EASU R E  CN-M 3 p in  

NG 

NG 

O K  

CH ECK V. SY NC 

_JLJ_ · F R EQ . . . . . . .  1 5k H i ,...., 4 1 k H z  
· POLAR I TY . . . . . .  POS I T I V E  
· VO LTAG E L E V E L  . .  TT L l eve l  
· NO NO I SE 

SUB UN I T  
F A I LU R E  

M EASU R E  CN-M 4 p in  

~ 
· F R  EO. . . . . . . . . .  40 - 1 00 H z  
· PO LA R I TY . . . . .  N E G AT I V E  

OK UT · VO LTAG E L E V E L  . .  TT L l evel  

-i7
SE

NG 
C H E C K  I N PUT S I G N A L  ID  COD E  

O K  

N G  SUB UN I T  
F A I LU R E  

D I G I TA L  CON T R O L  C I R CU I T  F A I LUR E  
( I C 1 5 1 - I C 1 56, etc. ) 

M 5  M6 

PA2 PA3 
nv ( H P) ANA.LO< 

1 0 

1 0 

0 0 

0 1 

0 1 

0 -
0 -
0 0 

1 -
0 -
1 -
1 1 

1 1 

0 0 

0 -
0 -
0 0 

0 1 

0 1 
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M 7  M 8  

PA4 PA5 

( V P )  ( H E  

0 1 

1 1 

1 1 

0 1 

1 1 - -- -
0 1 - -- 1 - 1 

0 1 

1 1 

0 1 - 1 - -
1 1 
0 1 

1 1 

M9 M 1 0  M3 M4 <- CN CON N EC 
PA6 PA7 

( V E )  ( M ODE ) F H Fv 

1 0 - 0 C G A  

1 0 - 0 E G A  

1 0 ( i )  0 VGA 350 

1 0 ( i )  0 VGA 400 

1 0 ( i )  0 V G A 480 - 0 - 1 85 1 4A 

0 0 - 0 M AC II 
1 0 ( i i )  0 800 • 600( 1 l P .P - 1 - 0 M D A  

0 0 ( i )  0 PGC 
0 0 - 0 TT L C . S .  

1 0 - 0 TT L N . P .  

1 0 - 0 TT L N . N .  

1 0 ( i )  0 A N A LOG ( 1 ) P . P  

0 0 ( i i )  0 AN A LO G (2)C .S .  - 1 - 0 U S E R 

1 0 ( i i )  0 800 • 600 ( 2 )  

1 0 ( i i )  0 800 •600 ( 3 )  

1 0 ( i i )  0 800 •600 (4) 

{ ( i ) 1 5 kHz - 33 k H z  F H 
( i i )  3 3 k H z - 40 k H z  

40 - 7 5Hz 

7 5 - 1 00Hz 

TOR 



(4-2) USER CONTROL ERROR 

N G  +5V R EG .  F A I LU R E  CH EC K  +5V 1--------------- R E F E R TO I TE M (2-2- 1 ) 

O K  

C H E C K  U S E R CONTR O L  I D  CO DE ___ N_G ___ CONT R O L  PW B F A I LU R E  

O K  

R E F E R  TO D I G I TA L  CONT R O L  E R RO R  

(Cf ) . I f  two switches are pushed a t  the same t ime ,  the mon itor 
w i l l  be disabled,  and the user control s wi l l  not fu nct ion when 
pressed s im u l ta neousl  y .  

(4-3) MEMORY ACCESS ERROR 

N G  
CH ECK +5V � - +5V R EG.  FA I LU R E  - R E F E R  TO I T E M  (2-2- 1 ) i o K 

N G  
CH E C K  CPU M O D E  COD E  - CON T R O L  PWB F A I LU R E  

C 1 C2 C3 

PDQ PD 1 
(CSO) (CS 1 ) 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 

C4 C5 

PD3 PD4 

1 0 

0 1 

PD2 
(CS2 ) 

0 

1 

0 

1 

0 

1 

0 

1 

U P  

DOWN 

-
B R I G HT 

CON T 

H . POS I 

H .S I Z E  

V.POSI  

V.S I Z E  

D I SA B L E  

1 1 D I S A B L E  

i O K  

R E F E R  T O  D I G ITAL CONT R O L  E R R O R  

C6 C7 

PD6 PD7 

(Cf ) . If two different s ignals  a re put i nto the sam e  m emory locat ion ,  the most 
recent s igna l  w i l l  be written to th i s  memory and the prev ious s igna l  erased . 
Therefore, an error cou l d  occur  when the m icroprocessor wi l l  have the 
same I D  code for two d i fferent s igna l s .  

M DA . . . . .  TT L, M O D E  SW �  O N  
PGC . . . . .  ANALOG, COM POS ITE SY N C. M O D E  SW � O F F  
M ACII . . . . .  ANALOG, SYN C  O N  G ,  M O D E  SW � O F F  
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5. ABNORMAL PICTURE 

(5- 1 )  ABNORMAL HORIZONTAL WIDTH 

CH ECK 
I C1 56 OUTPU T I C 1 56 

N G  
p i n  6 

.. 
K 

pi n  4 

D I G I TA L  CON T R O L 0 
C I R CU I T  F A I LU R E  

p i n  1 0  

p i n  1 2  
'w 

CH E C K S.correction 
Capacitors switch ing  ci rcu i t  
(051 1 - 5 1 3 )  

N G  

0 K ,,. 

C H E C K  Horizontal resonant 
capacitor c i rcu i t  

NG 

0 K 

f 

CH ECK Horizonta l s ize control 
NG 

c i rcu it  

0 K 

CH E CK S I D E  P I N  control 
c i rcu it  

NG 

0 K 

, 

CH ECK CRT A N O D E  VO LTAG E 
N G  

(23.5kV a t  c u t  off) 

+ O K  

L503, L504, C53 2 - 535, FA I LU R E  I 

1 5k 20 25 30 35 40k 
. 

I I 
I I 
I I 
I I 
I I 
I I 

:I 
h :  
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

. 
I I ' I I 
I 

I :  I 
I 

I I 
I I 

I I 
I I 

I I 
I I 

051 1 - 051 3 F A I LU R E  -

- 0524 F A I LU R E  

CH ECK I Cl 55 7 p i n  voltage is 
changeab le  by H . S !Z E  control SW. 

i o K i NG 

I C5 1 2,  051 0 D I G ITA L  CO N T R O L  
T504, etc . C I R CU I T  F A I LU R E  
F A I LU R E  

0401 , 0406, T503, etc .  F A I LU R E  

M A I N  D C/DC CO N V E RTO R  FA I LU R E  

(Cf ) .  I n  the case of  Factory adjustment at Horizontal width.  
I f  i t  occers abnorma l  s i ze by us ing width coi l ,  please check 
I nput s igna l  condit ions.  I t  m ust be setted VGA mode, Analog. 
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(5-2) ABNORMAL VERTICAL SIZE 

C H E CK 
N G  +B l i n e  supply Regu l ator 

+24V,  +1 2V, +5V l i n e  F A I LU R E  
R E F E R  TO (2-2· 1 ) 

O K  
Ir 

NG 
CH ECK I C 1 54 14 p in  voltage - D I G I TA L  CON T R O L 
is changeabl e  by D . S I Z E  C I RCU I T  F A I LU R E  
control s-N. R E F E R  TO 4 

O K  

' 

V. OUT F A I LU R E  
I C401 , I C5 1 1 ,  0402, etc. 

(5-3) ABNORMAL HORIZONTAL PICTURE POSITION 

N G  
C H E C K  R ASTE R POS I T I O N  H .  C E N T E R I N G  C I R CU I T  F A I LU R E  

I -
T506, D560, 056 1 , L50 1 , etc . 

OK 
" 

CH ECK I C 1 55 1 p i n  voltage N G  D I G I TA L  CONTR O L  
i s  changeabl e by H . POS I  

-
C I RCU I T  F A I LU R E  -

control SW. R E F E R  TO 4 

O K  
1 

CH ECK P HASE Diffe rence between 
H .  SYN C  and H .  tri gger (TP501 ) .  N G  H .  PHASE C I R CU I T  

Th is d ifference is changeable - F A I LU R E  -
I C50 1 ,  I C502, 0501 , 0502, etc . by H .  POS I control SW. 

O K  

.. _ 
CH ECK I C1 51  1 7  p in  voltage 

N G  � H i  
Lo i 

fH  
28k Hz 

-

NG 1 
A FC F E E D BAC K C I R CU I T FAI LU R E  

I C508, 0504, 0536, 0537 
ZD505, etc. 
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(5-4) ABNORMAL VERTICAL PICTURE POSITION 

CH ECK I C 1 54 1 pin vol tage N G  D I G I TA L  CON T R O L  
i s  ch angea ble by V. POSI  

-
C I RCU I T  F A I LU R E 

control SW. R E F E R  TO 4 ! N G  

V.  POS I T I O N  C I RCU I T  F A I LU R E  
(0403 - 0405, D405- D407, etc. ) 

(5-5) ABNORMAL VERTICAL SCAN 

CH ECK I C402 2 pin DC VO LTAG E 
"ABOUT 5.6VDC" 

O K  NG 

, '. 

V. OUT C I RCU I T  E R RO R  V .  OSC E R RO R  ( I C401 ) 
IC402, I C5 1 1 ,  0402, etc. V. T R I G G E R  E R RO R  ( I C50 1 ) 

') 7  



(5-6) ABNORMAL VIDEO 

SW. R E G  OUTPUT E R R O R  
+ 1 2V l i ne Reg. E R RO R  

L--...----..r--------�- SE E I T E M  2 
NG 

CH ECK +85V l i ne 
+ 1 2V l i ne  

O K  

1 

C H E C K  H E ATE R VO LTAG E 
(+5.9V ±0.2V ) 

+5V l ine  Reg . F A I LU R E  
SE E I T E M  (2·2· 1 ) 

O K  

C H E CK G 1  (CN-X 5 p i n ) 
DC V O LTAG E �--� 
i )  B R I G H T  V R  M I N  

"ABOUT -30V DC" N G  
i i )  B R I G H T  V R  M AX ·� 

"ABOUT -9V DC" ___ ....__ _____ ...., 

O K  

1 W 

CH ECK 
C LAMP PU LSE 
(CN-V 9 p in ) 

O K  
1 

-30V l i ne F A I LU R E  
( R 5 D 1 , D527,  etc. ) 
B R I G HT N E SS CO N T R O L  
C I RCU I T  F A I LU R E  
(0904, 0905, etc . )  
B. L. K C I R CU I T  FA I LU R E  
( R 520, Z D520, 0526 
0525, Z D40 1 , D409 
D4 1 0, R 5C2, etc . ) 

CH ECK 
I N PUT V I D E O S I G N A L � SU B U N I T  

(CN-V2, 4 ,  6 pin ) 
F A I LU R E  

O K  

CH ECK V I D EO P R E-AM P 
OUTPUT 
( I C90 1 , 2 1 , 25, 29 p in ) 

O K  
' 

I C90 1 FA I LU R E  
B I AS C I R CU IT 
F A I LU R E 
( 0904- 908, etc . )  

CATH O D E  

CH ECK V I D EO OUTPUT I N G I I (TP90 1 - 903 ) 1--..i V I D E O  OUT F A I LU R E  ( 0909- 09 1 4, D903 - 908, etc. ) 

O K  

TU R N  TH E SCR E E N  V R  1-----T_
o
_
o
_L_

o
_

w __ --i-�I F. B .T. C R T  SOCK E T  F A I LU R E  l 
C LOCKW I SE 

(300- SOOV ) 

C R T  F A I LU R E  
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(5-7) SIDE PIN CUSHION DISTORTION FAILURE 

R E A DJUST 
V R402 ON TH E 
D E F PWB 

N G  

....._ ____ I C5 1 2, I C403, 0401 , 0406 
T503, etc. F A I LU R E  

(5-8) POOR FOCUS 

R EADJU ST 
F OCUS CON T R O L  

N G  
F OCUS CON T R O L  U N I T 
FOCUS LEAD 
C R T  SOCKET 
CRT 

FA I LU R E  
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(5-9) IMPURITY ON CRT SCREEN 

D I SCON N ECT Z ON 
SW. R EG. PWB PW E-253 A 

' 

POW E R  SW ON A N D  
P RO D U C E  V I D E O  O N  C R T  

, 

CON N ECT Z M AN U A L LY, 
A N D  CON F I RM D E G AU SS I N G 
E F F ECT TH E N  

E F F ECT, B U T  
NOT E NOU G H  

, 

NO E F F ECT 

M A K E  SU R E  THAT TH E 
M O N ITO R  I S  D I STAN T  
F R OM ANY ST R O N G  
M AG N ET I C  F I E LD 

, r 

TH60 1 , CO N N ECTO R Z, 
D EGAUSS I N G  CO I L  

F A I LU R E  

N O  M AGN ETI C  F I E L D  I NTE R F E R E NCE 

O K  

I 
R EA DJUST 
PU R I TY M AG N ET 

i 
C R T, DY, PU R I TY M AG N ET 

F A I LU R ES 
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1. CONSTRUCTI ON 

Mu l tisync 3D cons ists of s i x  major  modules : 

( 1 - 1 ) C R T  

( 1 -2 )  Power supp ly mod u l e  

( 1 -3 )  Deflection mod u le  

( 1 -4 )  I nterface mod u le 

( 1 -5 ) V ideo mod u le  

( 1 -6) Dig ita l  control mod u l e  

(1-1 ) C R T  

The CRT i s  a Vacu u m  Tube which generates focus beams o f  e lectrons that are def lected b y  the 

deflecti on yoke . These beams contact with the phosphor surface of the CRT produce l i ght .  

The f luorescent surface of the CRT has three d i ffe rent co lors of phosphors .  An e lectron gun whi ch 

consist of the metal coi l heate r, a cathode,  and five gr ids a l l  mou nted i n  l i ne  (on the same hori zontal 

ax i s )  on the same shaft . The three beams ( Red ,  G reen,  and B l ue )  of the e lectron gun pass thru the 

shadow mask before stri ck i n g  the phos phorus surface of the CRT. The shadow mask ensu res that 
the beams wi l l  stri cke only thei r correspondi ng phosphor co lors on the screen . 
A combi nation of Red ,  Green,  and B l ue phosphor dots stricked with the correct amp l i tude can 
produce any co lor .  

(1 -2) Power Supply Circuit 

Many di fferent D .C .  power su pply voltages are produ ced in the M S-3 D. 
The fo l low ing  is l i st i ng of them : 

a )  +1 70V 

b )  +85V 

c )  +24V 

d) Var iab le  main DC/DC converter output (+B l i n e  for H .OUT modu le )  

e )  +1 8V 

f) +1 2V 

g )  +6V 

h )  +5V 

i )  -1 2V 

j )  -30V 

Vo ltages a) thru c) a re su ppl ied by the Switch ing Regu l ator U n it  (PWE-253A) and Voltages d) thru 

j )  are generated on the M A I N  PWB (PWE-248A )  by usi ng Voltages a )  and c )  l i ne power as the 

source. 

(1 -3) Deflection Circuit 

Consists of the fol lowi n g  three ci rcu i ts : 

a )  Hori zonta l  def lection  
b )  Vert ica l  def lect ion 
c )  H igh voltage ci rcu i t  for  the CRT ( F l y back Trans )  
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(1 -4) Interface Circuit (SUB UNIT PWE-250) 

It has the fol lowi ng  three fu ncti ons : 

a )  V I D E O  I nte rface to the V i deo  ci rcu it  
b )  SY NC I n te rface for the Def lecti on ci rcu it  and the Dig ita l  control ci rcu it  

c )  D i gita l Interface for the D ig i ta l  control c ircuit  

The sub  u n it sends a n  i de nti f i cat ion s igna l  to the d igita l  control c ircuit  as to the type of PC or v ideo 

graph ics card to which the monitor i s  currently i nterfaced with . 

(1 -5) Video Circuit 

Th e video s igna l  sent by the I nte rface ci rcu i t  is  am pl if ied by th i s  ci rcu i t  and supp l ied to the cathode 

of the C RT.  

(1 -6) Digital Control Circuit 

The d igita l  control ci rcu i t  has the fol l owing fu nctions : For a more deta i l ed i nformati on p lease refer 
to the ci rcu it descri pti on  (2-5 ) .  

a )  Automatic synchroni zation  iAutomatic s igna l  i de ntifi cati on 
b )  Manage ment of the d i sp lay ing proper pictu re Automati c s iz i ng 
c) Management of u se r  controls Automatic center ing  
d )  Management of factory adj ustment Management of p icture data 

The fo l l owing outputs are produced by the D/A (D ig ita l  to Ana log)  Converter (µPD6336C) . 

e )  H -FN converte r output 

f )  V-FN converter output 

g )  Hori zontal s i ze control output 

h) Hori zontal pos i t ion  control output 

i )  Vert i ca l  si ze control output 

j )  Vertical  pos it ion contro l output 
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2. CIRCUIT DESCRIPTION 

(2- 1 )  Power Supply Circuit 

( F i g .  2 - 1 ) B lock Diagra m of the D .C.  Power Supply of the M S-3 0 .  

+ B l i ne 
F.B.T 

SW. REG a )  1 70V MA I N  DC/DC d )  
CO NV ERTOR 

b) 85V 

c )  24 V � 

+ 18V SE R I ES 
R E G U LATOR 

OV E R  
VOLTAG E 
P ROTECTOR 

+ 1 2V CHOPP E R  f )  + 1 2V 

R E G U LATOR 

h ) +5V 

j )  
-1 2V 

+5V SE R I ES g )  +6V 
R EG U LATOR ( H EATE R )  

H.OSC 

SAW TOOTH 
G E N ERATOR 

"'�---+----- H .  D R I V E  
....._ ........... -
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(2-1-1) SWITCH I N G  R EGU LATO R U N IT 

(a ) R ecti fy ing  & fi l te ri ng circu i t  

AC i n put i s  rectif ied b y  0601 . Then ,  i t  i s  f i l tered by C606 . The resu l t i ng  DC voltage is  supp l ied  

to the converter ci rcu i t .  

AC 8 0601 

© n 
e 0 z < 

+ m :i:I 
C606 -4 AC m 

8 :i:I 
!2 :i:I n c 
:::j 

( F i g . 2 - 1 - 1 ) R ecti fy i n g  & F i l ter i ng Ci rcuit 

(b) Aux i l i ary powe r su pply c i rcuit  

The au x i l i ary power supp ly  c ircuit  is needed to act ivate I C60 1 . At the t ime of powe r O N ,  

charg ing  cu rrent f lows i n to t h e  ca pacitor C6 1 9  v ia  R603 . Osci l l ati on sta rts when t h e  voltage of 

I C60 1 p in  1 6  reaches 1 7V by this  charg ing  operat ion .  
After  the start of  osci l l ati on ,  the  toward voltage of  the  au x i l i ary co i l  for the  switch ing  tra ns­

former i s  rectif ied and fi ltered by 0604 and C6 1 1 ,  and regu lated by 060 1 . The resu l tant DC 

voltage i s  supp l ied to I C60 1 . 

R603 
0604 

C61 1 
C6 1 9  R609 

IC60 1 

( Fi g .  2 - 1 -2 )  Auxi l i a ry Power Supply Ci rcu i t  
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(c )  Converte r c ircuit 

The converte r c ircuit  cons ists of the pri mary w ind ing  of the switch ing  transformer T601 , a 
switch ing  dev ice 0603 , and surge a bsorbers (C608 , R 606, C609 , D603, and R 607 ) that a re 

con nected i n  ser ia l  to the pri mary wi nd ing .  

The  osci l l at ing s i gna l  from IC602 pi n 2 is  app l i ed  to the  gate of  0603 caus i ng the  d ra i n -source 

to be turned on and off so that osci l l ati n g  vo ltage is app l i ed  to the pr i mary wi n d i n g  of T60 1 . 

(d )  Output f i l te ri ng  c ircuit  

C608 

R606 

From I C602 pin 2 

DRIVE 
CI RCUIT 

( F i g .  2 - 1 -3 ) Converte r Circu it  

The f ly-back voltage generated at the secondary wind ings of the switch ing  transformer T60 1 a re 

recti fi ed by D65 1 , D652 , and D653 . The, it is f i l te red by C653, C654, C656, C657 ,  C663, and  

C664 so that recti f ied D C  vo ltages a re  obta ined .  

The  f ly -back voltage i s  constant ly mainta ined by contro l l i n g  the  O N  per iod duty cycle of 0603 

in the con verte r circu i t .  

T60 1 065 1  

C653 C654 

C656 C657 

C663 C664 

( F ig .  2 - 1 -4 )  Output Smooth ing  Ci rcu it  
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(e ) E rror detection  am pl if ier  ci rcu i ts 

The output vol tage 85V is d iv ided by the network res istors. Th is d iv i ded vo l tage is com pared to 
the referen ce vo ltage at the error a m p l if ier IC65 1 . An error s igna l  is app l ied to the contro l 

ci rcuit v ia  the p hotocoupler PC60 1 . 

..I 0 1-i: s  
z O  o !:  

/ �  
I \ , _  

R657 

PC601 
R660 

0 0 1---� 

R661 

I C651 
V R 651 

R662 
-�9--------<10--------u G N D  

( F i g .  2 - 1 -5 ) E rror Detect ion Ampl if ier Ci rcu i t  

(f )  Osci l lat ing ci rcuit ,  contro l ci rcuit, and d rive ci rcu it 

The osci l l ati ng ,  contro l ,  and drive ci rcu i ts are com prised in I C60 1 . 

I C601 has a bu i lt- i n osci l l ator whose frequency is determ ined by R622,  C6 1 7 , and R61 9 

connected to pi ns  9, 1 0 , and 1 1 , respect ive ly .  

The  output of the error detect ion amp l i fier  c ircuit  i s  fed back to the  control c ircuit from pin 8 

via PC601 to control the duty cycle of 0603 so that output voltage is ke pt constant . 

IC601 

( F i g .  2 - 1 -6 ) Osci l lati ng  & Control Ci rcu i ts 
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(g ) Overvo ltage protect ion 

I f  some fai l L�·e occurs and the 24 [V J l ine output i ncreases beyond 29 [ V J , the voltage at the 

o utput i s  sensed by the Zener D iode Z D658 . 

This  Diode (Z D658 ) wi l l  activate the LE D with i n  the photocoup ler  PC602 , turn ing on the 
transistor within it .  Once the trans i stor i s  on,  pi n  6 of I C60 1 w i l l  go h igh,  stoppi ng the osci l l a­

t ion with i n  this I C .  

----------<l 1 K3 +24 V 

Z D658 

PC602 

-
I C60 1 -

'----+------<J K4 GN D 

( F i g .  2 - 1 -7 )  Overvoltage Protect ion Ci rcu i t  

(2-1 -2) MAIN DC/DC CONVERTER (d) 

Th is converte r 's output is the power sou rce for the F l y back Tra nsformer .  It is control led by PWM 
method and synchron ized by the Hori zonta l  OSC. output. 

Output vol tage of th is  converter i s  var ied in  respect to Hor izontal  OSC. frequency so that the 
vo ltage leve l of the F l y  back pu lse is constant for any f requency .  Th is  Constant Voltage leve l  w i  I I  
a lso produce a constant  Hor i zontal Raste r  s i ze for any frequency.  I f  H . OSC. stops the output of th i s  

converte r wi l l  become l ow ( i n  order  to protect the  C R T  bea m  s pot) . 

The re lationsh i p  betwee n  Output Voltage and H . OSC. frequency is shown in F i g .  2 - 1 -2a .  
B LOC K D I AG RAM of  th is  regu l ator i s  shown i n  F ig .  2 - 1 -2 b .  

1 50 

� 
1 00 w 

I- CJ :J <I: 
CL I-
I- _J 50 :J O  O >  

0 1 5  20 25 30 35 40 fH ( k H z )  

( F ig .  2 - 1 -2 a )  Re l at ionsh i p  between the Output Voltage and  the H . OSC. F requency . 
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H .OSC 

05 1 9  

C OM PA R ATO R 

H.OUT 

+ C537 

- 1 00µ 

1 60V 

H . T  

�--1 AC 
F E E DBAC K 

R E F E R E N C E  J, 
,__ _ _, SAW TOOTH VOLTA G E  

G E N ERATOR 

n F . B .T J l � 

DC F E E DBAC K  

(F ig .  2 - 1 -2 b )  B LOC K D I AG R AM of Ma i n  DC/DC Converte r .  

(2-1 -3) + 1 2V chopper regulator (f) 

H . V. 
Adj . 

This regu lator is PWM contro l led and synchronized with the H . OSC . output of the DC/DC 

converter .  The regu lator's feedback circuit prov ides a constant and stable output vo ltage for any 

cond it ions ( H . OSC . Frequency and +1 2 V  l i ne load variati o ns ) .  I f  the H . OSC. o perat ion stops, this 

output voltage wi l l  become low. 

The B LOC K D IAG R AM i s  shown in F i g .  2 - 1 -3. 

D R I V E  CI RCU IT 
FOR OUTPUT FET 

H .OSC SAW TOOTH 
G E N E RATO R  

+ 1 2V Adj . 

( F i g .  2 - 1 -3 )  B LOC K-D I AG R AM of + 1 2 V  Regu lator. 
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(2-1 -4) +1 8V regulator (e) 

The H-FN converter, the H .OSC . ,  and the H . H O LD ci rcu i t  are su pp l ied by th is  voltage l i ne .  

Therefore , th is  l i ne requ i res a n  exact vo ltage of  1 8V±0 . 1 V .  

+24V 

(2-1 -5) +SV regulator (g and h) 

0530 
2SC2002 + 1 8 V  

r---+------
R 529 
1 0 K  
V R 505 
+1 8V Adj 
2 K  

R 53 1  
5 . 6 K  

This  ci rcu i t  generates a +6V a nd a +5V from the  +1 2V l i ne .  
The  +6V i s  u sed  for  the  C RT heater, and the  +5V i s  for the  dig ita l  control and the  AFC feedback 

ci rcui ts .  

R564 
5 .6K 
1 %  

1 2V 

5V 

0506 R568 
TV R-06G 2.2 

R 567 1 /4W 
8 .2 3W 

I 
I 
I 

R551 I 
5 K  I 
R552 I I 
4 . 7 K  L _ _ _ _  ...J 

._f'\l\,._,.. ____ _, 0527 

6V 

2SD986 K . L.M 

C520 + 
1 µ  

0533 

0532 
2SC945 

P.C. R 

R 566 
2.2 K 

2SC945 P.Q.R 
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(2-1 -6) -1 2V and -30V lines (i and j) 

The -30V is produced by rectif i ng the f lyback pu l se .  The - 1 2V is produced by the reverse bias i ng  of 
the zener diode.  

F .B.T 

-u - G N D  

(2 -2) Deflection Ci rcuit 

(2-2-1) HORIZONTAL D E F LECTION UNIT 

( a )  H or izonta l dr ive c i rcu it 

j ) -30 V 

i ) - 1 2V 

ZD506 
R D8.2E B (2 )  

Z D507 
R D3 .9 E B (2 )  

(SAWTOOTH G E N E RATO R )  

C407 
220µ 

I C401 

HA1 1 423 

+24V 

H i h L� 
1 5  1 8  40 

fH ( k Hz) 

0522 
2S K752 

0539 

2SC 1 473 

R584 
2.2 K 

1 /2W 
C547 I 560P 
500V 

R 586 
560 1 3W 

0538 R 587 
2SA 680 
1 0 1 8  3W 

R 5 E4 

6.8 K 

H .OUT 

C548 
0 .039 
400V 

+85V 

The horizonta l  pre-dr ive pu lse produce at I C401  p i n  1 5  is  appl ied to 0522. Then,  it is  amp l if ied 

by T502 to turn  on the hor izonta l  output trans istor 0523. 

NOTE: When the hor izontal frequency is  l ess than 28 k H z, the power  is suppl ied to T502 v ia 

R 586 from the +85V l i ne .  And , when hor izontal frequency is more than 28 kHz,  the 

power i s  supp l ied via R586 and R 587 from the +85V l i ne.  

C 1  



( b )  H or izontal output ci rcu it  

Th is  c i rcu it  produces a sawtooth cu rrent waveform to the Hor i zontal DY by switch i n g  0523 
and D522 ON and O F F .  In order to meet wide a ra nge of frequencies ( 1 5�38 k H z ) ,  severa l  

c i rcu it and changed i n  correspond i ng frequency bands .  
• Hor izontal resonant capacitor . . . . .  1 7  kHz 
• S-correct ion capacitor [ fH  � 20 kHz 

20 < fH � 27 kHz 

27 < fH � 33 kHz 

33 < fH � 38 kHz 
• Drive c i rcu it  of  0523 . . . . .  28 kHz 

Due to th is  switch i ng c i rcu it  and m u lt ip le  DC outputs from the DC to DC converter c i rcu it ,  
the MS 3D can pract ica l l y  the same s ize raster and l i near ity for a wide range of frequencies .  

(2-2-2) Vertical deflection circuit 

+1 2V 

V.TR I G G E R  v. osc. 

I C40 1 
HAl 1 423 

V-F/V O U T  

V-S I Z E  O U T  

V-POS.  O U T  

V. S I Z E  
CONTROL 

V. POSITION 
CONT ROL 

+24 V 

V. OUTPUT 
IC402 ( LA7835) 

( F ig .  2-2-2 ) B LOCK D I AG R AM of vert ica l  defl ect ion 

+ 

�o-- V . D Y  

C4 1 8  
1 000µ 50V 

R426 
1 .5 
2W 

The vertical deflect ion c i rcu it  produces a sawtooth cu rrent waveform to the vertica l D .Y .  The 

output of I C402 ( LA783 5) is su ited for mu lt i -sca n n i ng monitors because it eas i ly  contro ls  the 

vertical  s ize ( by DC contro l )  a nd is a lso easy to sy nch ron ize .  
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(2-2-3) H.V. circuit 

The H .V .  c ircuit  supp l i es h igh voltage (23 .5 kV)  to the anode of the C R T. Th is c i rcu it  is  com posed 

of the f ly-back tra nsformer and the H. out c i rcu it .  The energy is  stopped on the pr imary co i l  of 
F . B .T .  when the H. output tra nsistor 0523 is  turned ON. Th is energy is  transformed through the 

F . B .T .  when it  is  tu rned O F F .  The h i gh voltage generated by the secondary co i l  is rectif ied 23.5 k V .  

Th is vo l tage is  contro l led b y  V R 504. The h igh voltage c i rcu it h a s  two h igh voltage protect ion 

ci rcu its to meet the D . H . H .S. standards. 

Th e f i rst c i rcu it i s  I C40 1 's ( HA 1 1 423 ) i nterna l  protect ion c i rcu it .  If the h igh voltage i ncrease, the 

voltage at TP2005 i ncrease. When TP2005 voltage exceeds 0 .  7V,  I C401  's  protect ion c i rcu it turns 
ON and the H .  OSC.  is stopped . 

The second ci rcu it's operat ion is s im i l ar  to the one descr ibed . 

(2-3) Interface Circuit (PWE-250) 

(2-3-1 )  Video Interface Circuit 

R E LAY 
r - - - - , 
I I 
I I A N A L O G  

V I D E O  I N PUT : 
���������_,...10-- I TT L 

I 
I TT L 

DECOR D E R  

I C801 

D/A 
CONVE RTOR 

OUTPUT 
BU F F E R  

C N-A 1 1  p i n  

CONTRAST 
CONTROL 

TT L/ANALOG 
I D  C I RCUIT 

TT L I N PUT H .  SYNC.  
A N A L OG I N PUT N O  U S E  

8 .5V SE R I ES 
R E G U LATO R 

TTL E N A B L E  ( O U TPUT 8 . 5V)  
ANALOG D I SA B L E  ( O U TPUT OV)  

( F ig .  2-3 - 1 ) B LOCK D I AG R AM of the V ideo I nterface 

• TTL/A N A LOG ident ificat ion ci rcu it 

C RT 
PWB 

Th is c i rcu it  mon itors the s igna l  on p in  1 1  of CN-A. If there is  a H orizonta l  pu lse, the MS 30 assum e  

that TT L Video is con nected to i t .  T h e  TT L/ANALOG I D  output controls  re lays R L801 a n d  
R L802 a nd t h e  8 .5V series regu lator. 

In case of ANA LOG v ideo i nput, the relays enable the AN A LOG c i rcu it and the 8.5V l i ne, and 
d isables the  TTL enab le  c i rcu it .  

I n  case of TT L v ideo i n put, the re lays enable the TT L c i rcu it, the v ideo i n formation is  passed to the 
TT L decoder ( I C801 ) .  Th is TTL decoder IC produces s igna ls  based on the M O D E  and co lor  switch 
sett ings .  
The maximum output of the D/A converter is 0.7 Vp-p. 

The output l evel of the D/A converter is contro l l ed by the CON TRAST V R  only when a TT L 

video s ignal  is the video sou rce. 
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(2-3-2) Sync Interface Circuit 

( a )  The outputs of th i s  c i rcuit  a re pos it ive H .  SYNC.  and V. SYNC.  for the fol lowi ng i nputs: 

( i )  SEPA RATE SYNC POS I T I V E/N EGAT I V E  polar ity 
( i i )  CO M POS I T E  SYNC POS I T I VE/N EGAT I V E  po lar ity 

( i i i )  SYNC.  ON G R E E N  N EG AT I V E  polar ity 

SYNC.  ON G 
0850 SYNC./V I D E O  

S EPA RATO R 

H .  SYN C/COMPOS I TE SY NC. 
0829 

V.  SY N C  
0835 

SYNC. 
EXISTENCE 
DIST I NCTI ON 

H ./V. SYNC. 
SEPA RATO R 

SY NC . 1--1---1'---- H .  SYNC (CN-M 3 p i n )  
POLA R I TY 
DIST l.NCTI ON 1--ll----- V. SYNC (CN-M 4  p i n )  

.___ __ �--- H . P .  ( C N - M  5 p i n )  

L------� V . P. (CN-M 6 p i n )  
.___ ________________ H . E .  (CN-M 7 p i n )  

.___----------------� V . E .  (CN-M 8 p i n )  

( F ig .  2-3-2)  B LOCK D I AG R AM of the Sync .  I nterface C i rcu it  

( i )  For the separate sy nc. mode,  the hor izontal and vert ica l  synchron ization s igna ls  a re 

supp l ied to the SY NC.  E X I ST E N C E  D I ST I NCT I O N  and to the SYNC.  PO LA R I TY D I S­

T I NCTI ON ci rcu its. The outputs after these c i rcu its are a posit ive H .  sy nc. and a negative 

V .  sy nc. 

( i i )  For the compos i te sy nc. mode, the compos ite synch ro n izatio n  s ignal  is  app l ied to the 

H ./V . SY N C  SEPA R ATOR c i rcu it from the SY NC.  E X I STE N C E  D I ST I NCT I O N  c i rcu it .  

( i i i )  For the sync.  on  green ana log mode, the green s igna l i s  app l i ed to the SY N C./V I DEO 

SEPA R ATO R c i rcu it wh ich produces a composite sy nchro n izati on s igna l .  And then ,  i t  

i s  the  same as for  the  composite sync. mode . 

(b )  The outputs of the d isti ncti on  ci rcu it  a re as fo l lows: 

These outputs are app l ied to I C 1 5 1  ( CP U )  on the m a i n  PWB .  

• TTL/ANA LOG I dentif ication s igna l  
(CN-M 5 p i n )  

• H .  SYN C.  s igna ls 's polar ity 
(CN-M 6 p i n )  

• V .  SYNC.  s igna l 's polar ity 
(CN-M 7 p i n )  

• H .  S Y N C .  ava i l abi l i ty 
(CN-M 8 p i n )  

• V .  S Y N C .  ava i l ab i l i ty 
(CN-M 9 p i n )  

• M ode s igna l  
(CN-M 1 0  pi n )  

NOTE: L . . .  Low l evel of TT L 

H . . .  H igh l evel of TT L 

{ L: ANA LOG 

H : TT L  { L :  POS I T I V E  PO LA R I TY 

H :  N E GAT I V E  PO LA R I TY { L: POS I T I V E  PO LA R I TY 

H :  N EGAT I V E  PO LA R I TY { L: NON E 
H :  AVA I LAB LE { L: NON E 
H :  AVA I LA B L E  { L: N O R M A L  

H :  M DA/USE R MOD E 
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(2-4) Video Circu it 

V I D E O  
SUB 
U N I T  V I DEO P R E -AMP 1-----.ll 

(PWE-2SO) i------ I C901 (M� 1 387) 
C LAMP 
PU LSE 

GAI N 
CONTROL 

BI AS 
CONTRO L 

CONT RAST 
CONT ROL 

85V 

SUB BR I G H T  
CONTROL --� 

I BLAN K I NG� 
( F ig .  2-4- 1 ) B LOCK D I AG R AM of the Video Modu le  

G 1  

B R I G HTN ESS 
CONTR O L  

T h e  v ideo pre-amp l if ier consists of t h e  pre-amp I C90 1 ( M 5 1 387 ) ,  t h e  ga i n  contro l ,  t h e  b i a s  control 

c i rcu it, the su b-br ightness contro l c i rcu it, and the contrast contro l c i rcu it. 

Th is pre-amp l if ier h as two fu nct ion .  The f i rst is to contro l  the v ideo s igna l  output level  by the ga i n ,  

t h e  contrast, a n d  su b-brightness contro l s .  After t h e  ga i n  and t h e  contrast contro l s  have been adjust­
ed , the v ideo s igna ls  output l evels  at the C R T  cathodes are 38 Vp-p for the contrast contro l at the 

max imu m pos itio n and 10 Vp-p for the contrast contro l at the m i n i m u m  pos it ion . 
For the TT L video s igna l  mode, the contrast contro l and the v ideo pre-amp ga i n  are f ixed and can 
not be adjusted . 
The second fu nct ion is the a l i gnment of the cut-off for the C R T  by the adjustment of the Ba i s  
and Su b-Br ightness contro ls .  B y adjust i ng these contro ls  proper ly ,  the raster co lor  wi l l  be  wh ite 

for any pos it ion of the Brightness control (the Su b-Br i ghtness contro l i s  contro l l ed by the Br ight­
ness control ) .  
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CATHODE 

G 1  

80 

70 

60 

50 

40 

30 

20 

1 0  

( F ig .  2 -4-2)  C R T  G 1 -Cathode B ias Condit ion 

V I DE O  
O U T P U T  
38 Vp-p max.  

' 

+ B  (85V I 

+ 5V 

-J- -
- - - - r -- - ---- - -

-5V SUB B A T  _ _ _ B I AS Adj . range _ l '.'.;�V m a x .  
1 0V m a x .  

_ _ _ _ l 

0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- 1 0  

-20 

-30 

B L K .  
20Vp-p 

- - -1- -
- - - -

- -f - - - B A T  ma x .  

B R I G H TN E SS 
Adj . ran ge ( 1 8V )  
Control  

_ _ _ -j- T _ _ _ CUT-O F F
) 

B ias (TP55 1 S hort) 
• (-23 .6V 

4V _ _ _1 _ _ B A T  
m i n .  
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(2-5) Digital Control Circuit 

(2-5-1 )  Digital Control Unit 

D ig i ta l  Control System lAutomatic Synchron i zat ion 1Automatic s igna l  identif ication 

Management of d i sp lay ing proper p ictu re Automatic S iz ing  
Management of user  contro ls  Automat ic  Centeri ng 

Management of factory Adjustment Management of P ictu re Data 

H.SYNC 
1/F 

V.S YNC 

USE R 
CONTROLS 

H . PHASE 

H . S I Z E  

V.POS I TI ON 

V.S I Z E  

( F jg .  2-5- 1 ) T h e  B LOC K D I AG RAM o f  D ig ita l  Control System 

=> 

Sing le  C h i p  Computer 
(µPD78C1 1 )  

C P U  
(8 b it )  

ROM 

Progra n 
Memory 

RAM 

Buffer 
a nd 
Work i ng 
Mem ory 

1/0 

D/A Converter 
(µPD6336C ) 

DAC1 H-F/V O U T  

DAC2 V- F/V O U T  

DAC3 H . P HAS E C O N T R O L  

DAC4 H .S I Z E  C O N T R O L  

DAC5 V.  POS I T I O N  CONTRO L 

DAC6 V.S I Z E  C O NT R O L  

E E PROM ( E R-59 1 1 )  

D 



1 .  Automatic Sy nchro n ization 

The mon ito r  automatica l l y  sy nchron izes for the fo l lowi ng frequency range.  
Fh :  1 5. 5  kHz to 38.0 k H z  

F v :  50.0 H z  t o  90.0  H z  

The C P U  cou nts the hor izontal  p u l ses d u r i ng  a g iven period of t i m e  and  vert ica l  per iod.  After these 
measu rements, the correspond ing  d ig ita l data are produced and converted by the DAC to ana log 

voltage. Th is com bi nation of  the CPU and  DAC produce frequency to voltage ( F/V ) converter.  The 

ana log voltage is u sed as the contro l s igna l  for the automatic sy nchro n i z i ng c i rcu itry . 

2. Automatic D isp lay 

a . Automatic s igna l  identi fication  

The CPU checks the  i nput s igna l  (TTL or ANA LOG video, separate o r  composite SY NC, SYN C  
po lar i ty ,  and etc . )  and automatica l l y  ident if ies th i s  i n put s igna l . 
*See the F ig .  2-5-2 for the Signa l  I dentif i cation F lowchart .  

b. Automatic center ing and s i z ing 

After the CPU identif ies the input  s igna l ,  the CPU send the stored d ig ita l  data from the correspond­
ing m emory b lock i n  the E E -PR O M .  The E E-PROM has severa l memory b locks which consist of the  
contro l data for  hor izontal  and vertica l ,  center ing and s iz i ng.  The contro l data is  converted to  the 
ana log voltage by the D AC and is  u sed by contro l s igna l .  
The E E-PROM data is adjusted for t h e  severa l standard s igna ls  (see F ig .  2-5-4 )  a t  t h e  factory t o  get 
the opti mu m video d isp lay area. When the end user connects a standard s igna l  ( i .e .  VGA. E G A  

etc. ) ,  the mon itor w i l l  d isplay t h e  centered active v ideo area with su i tab le  s ize automatica l l y .  

c. User contro l s  

The  u ser can change the  contro l data ( d i sp l ay s i ze  and locat ion )  by  push i ng the  proper user contro l 
bottons.  After a few seconds, the CPU wi l l  automatica l l y  sto re data i n  the E E-P R O M .  The user 

can reset the data of the memory area and reca l l  the i n it i a l  data . 

I n  case the user has a 3rd party 's compati b le  boa rd ,  sma l l  adjustments by the user control botto ns  

may be  needed at the  i n it ia l  start up .  Th i s  data i nformation  is  aga i n  stored i n  the  memory .  No  

adjustments are necessary after i n it i a l  start u p, if  the same v ideo s i gna l  i s  re-used . 

I n  case a com pletely d ifferent v ideo s igna l  is appl i ed to the mon itor, the CPU wi l l  identify the 

s igna l  and sel ect a memory b lock accord i ng ly .  I f  the d isp l ay s ize and locat ion are not sati sfactory , 

the user can adjust the d isplay and after 5 seconds the CPU wi l l  aga i n  store the contro l data i nto 

the memory. 

d .  Factory Adjustment 

In order to s imp l ify the d isp lay adjustments, the CPU has the PR ESET factory data in its R O M .  

At the beg i n n i ng of t h e  adjustment process, the CPU writes the P R ESET factory data from the 
ROM to the buffer RAM and then outputs them to the D/A converter .  Then , the mon itor is  roug h l y  

adjusted for the  d isp lay s ize a n d  locatio n .  
The f i ne adjustments a r e  t h e n  made b y  adjusti ng t h e  user contro l s  b y  t h e  factory personne l .  
* F i na l  adjustment process for the d isplay s ize and locat ion .  
1 .  Prepare for the adjustme nt mode by short ing TP 1 5 1 and TP1 52. The CPU appl ies the P R ESET 

factory data to  the  buffer RAM and  then  to  the  D/ A converter. 
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2 .  Adjust the active v ideo area  to  the center and the specified s ize by push i ng the user  control 
buttons  changing the data of the buffer RAM.  

3 .  Store these contro l data t o  the E E- P R O M  b y  push i ng t h e  memory reca l l  button .  

( F ig .  2-5-2 ) S I GN A L  I D E NT F I CATI O N  F LOW o f  t h e  M S-III 

INPUT SIGNAL 

TTL MEMORY 
(HOR., VER.) LOCATION 
(POS. POS) -- OB 
(POS, NEG) - OC 
(NEG. POS) - 16 
(NEG, NEG) -- 1 7 

15  
1 3  

t MODE OFF I SEPARATE SYNC 

L COMPOSITE SYNC-----------------
MODE ON--------------------------

SYNC POLARITY 

E 
ANALOG 

10 MODE OFF -,-- Iv� 75 Hz 
L- fv<75 Hz 

L �6��g�T� SYNC I:: ftt<33 kHz -------------­
ftt � 33 kHz --------------

SEPARATE SYNC 

1 1  

1 4  
19 

MODE ON 

t ftt ;,: 33kHz 

L SYNC POLARITY ---i:= 
ftt<33 kHz t: L SYNC POLAR'lY 

E 
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(HOR.. VER.) 
(POS, POS) -- 12 
(POS. NEG) -- 1 B 
(NEG. POS) -- 1C 
(NEG. NEG) -- 1 0  
( HOR  . .  VER.) 
(POS. POS) -- 18 
(POS, NEG) -- OD 
(NEG. POS) -- OE 
(NEG, NEG) -- OF 

1A 

NAME 
CGA 
EGA 
TTL (2) 
TTL (3) 

TTL (1) 
MDA 

8514/A 

MAC-II 

PGC 
ANALOG (2) 

800 x 600 ( 1 )  
800 x 600 (2) 
800 x 600 (3) 
800 x 600 (4) 
ANALOG ( 1 )  
VGA 350 
VGA 400 
VGA 480 
USER SELECT ABLE 



I 
O'l 
0 
I 

M E MO RY 
LOCATI O N  

O B  

o c  
O D  

O E  

O F  

1 0  

1 1  

1 2  

1 3  

1 4  

1 5 

1 6  

1 7  

1 8  

1 9  

l A  

l B  

l C  

1 0  

TT L/ANA LOG 
0: ANA LOG 
1 :  TT L 

1 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

1 

0 

0 

0 

0 

0 

0 

H .S . PO LA R I TY V.S. PO LA R I TY H .  SYNC 
0: POS O: POS 0: NO SYN C  
1 :  N EG 1 :  N EG 1 : AVA I LAB L E  

0 0 1 

0 1 1 

0 1 1 

1 0 1 

1 1 1 

x x x 

x x 0 

0 0 1 

x x x 

x x 1 

x x 1 

1 0 1 

1 1 1 

0 0 1 

x x 1 

x x x 

0 1 1 

1 0 1 

1 1 1 

V. SYNC M O D E  fH Band Select fv 
0: N O  SYN C  0: O F F  
1 :  AVA I LAB L E  1 :  O N  1 5k 33k 3 8 k  

1 0 0 
1 0 0 0 
1 0 0 
1 0 0 
1 0 0 
x 0 x 

0 0 x 

1 0 0 
x 1 0 

0 0 0 

0 0 0 
1 0 0 
1 0 0 
1 0 x 
0 0 0 
x 1 0 

1 0 0 
1 0 0 
1 0 0 

Band Select 

40 75 1 00 

o �  
o �  
o �  
o �  
o �  

0 

o :  

o �  
o �  

o �  

o :  
o :  
o :  
o : 
o :  
o :  
o �  
o �  
o �  

NAM E 

CGA 

EGA 

VGA 350 

VGA 400 

VGA 480 

85 1 4A 

M AC-II 
( AN A LOG/ 
SYNC. O N G 

800 J( 600( 1 ) 

M D A  

P G C  
(ANA LOG 
CS fH <33 k H z )  

TT L ( 1 ) 

TTL ( 2 )  

T T L  ( 3 )  

ANA LOG ( 1 ) 

ANA LOG ( 2 )  

USE R SE L ECT 
S E L ECTA B L E  

800 x 600 ( 2 )  

800 x 600 (3 ) 

800 x 600 (4 ) 

'Tl 
<C 

r:-:i 
<{! (,,) 
s: 
m -I :::c: 
0 0 
0 
'Tl 
(/) 
G> z 
)> 
r 

0 
m 
z 
-I 
'Tl 
(") 
)> -I 
0 z 



( F ig .  2-5- 4 )  E E -PROM M E MO R Y  MAP 

Memory type: 1 28 word x 8 bit  ( 1 k byte) 

SE R I A L  E E- P R O M  

Add ress 

M E MO R Y  
B lock- N AM E  H .  PHASE 

LOCATION 

0 1  CGA 00 

02 E G A  04 

03 VGA 3 50 08 

04 VGA 400 oc 
05 VGA 480 1 0  

06 851 4A 1 4  

07 M AC-II 1 8  

08 800 x 600 1 C  

09 M D A  20 

OA PGC 24 

H .  S I Z E  V .  POS I T I O N  

0 1  02 

05 06 

09 OA 

O D  OE  

1 1  1 2  

1 5  1 6  

1 9  1 A  

1 0  1 E  

2 1  2 2  

2 5  26 

V. S I Z E  

03 -
07 

OB 

O F  Factory s e t  data fo r 
the standard S I G N A LS 

1 3  ( Back u p  memory data 
1 7  stored i n  the R O M )  

1 B  

1 F  

23 
Can be changed o n l y  
b y  t h e  serv ice person 

27 -
. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . ... . . .  · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - · · · · · · · · ·  

( I N I T I A L  D ATA) 

OB CG A 30 3 1  32 33 - Pre-set to the same 
OC EGA 34 

OD VGA 350 38 

OE VGA 400 3C 

O F  VG A 480 40 

1 0  851 4A 44 

1 1  M AC-II 48 

1 2  800 x 600( 1 )  4C 

1 3  M D A  50 

1 4  PGC 54 

1 5  TTL ( 1 )  58 

1 6  TT L ( 2 )  5C 

1 7  TTL (3 )  60 

1 8  A N A LOG ( 1 ) 64 

1 9  A N A LOG (2 )  68 

1 A  USE R 6C SE LECTAB LE 

1 B  800 x 600(2 )  70  

1 C  800 x 600 (3)  74 

1 0  800 x 600 (4 )  7 8  

TT L  ( 1  ) :  TT L COM PO S I T E  SYNC 

35  

39  

3D 

41  

45 

49 

4D 

51 

55 

59 

5 D  

6 1  

65 

69 

6D 

7 1  

75 

79 

TTL ( 2 ) :  TT L H -SYN C  N EG AT I V E  a n d  V-SYNC POS I T I V E  

36 

3A 

3E 

42 

46 

4A 

4E 

52 

56 

5A 

5 E  

6 2  

66 

6A 

6E 

72 

76 

7A 

TT L (3 ) :  TTL H -SYN C  N E GAT I V E  and V-SYNC N EGAT I V E  

37 

3B 

3 F  

43 

47 

4B 

4F 

53 

57 -
5 B -
5 F  

63 

67 

6B 

6 F  

73 

77 

7 B -

ANA LOG ( 1  ) :  f H  < 33kHz,  A N A LOG,  H-SYN C  POS I T I V E, a n d  V-SY N C  POS I T I V E  
ANALOG ( 2 ) ;  ANA LOG CO M POS I T  SYN C  f H  � 33k H z  
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data as memory 
blocks l ocations 0 1  
t o  O A  b y  t h e  factory 
and ca n be changed 
by user contro l s .  
These data can be  
reset to  the i n i t i a l  
data by u s i ng the 
standard data load 
switch . 

Can be changed 
on ly  by the user 
contro ls  



(2-5-2) H. F /V Converter 

1 .  B LO C K  D I AG R AM 

SU B U N I T  

H . S Y NC 

V.SYNC 

IC1 5 1  
µPD78C 1 1  

IC152 
µPD6336C 

( F i g .  2-5-5 )  B LOCK D I AG RAM of H .  F/V Converter 

2. Re lat ionsh ip between vo ltage a nd hor izonta l frequency 

2: k--- -- -r-::::_- - - --
� ,:� > 

R 1 77 
1 0 K  1 %  

1 5  20 25 I 30 35 40 
I 

H .  F R E Q. ( k H z )  

2: 
I-
::> 
a.. 
I-
::> 0 

(F ig .  2-5-6 ) Re lat ionsh i p  between Po i nts ® and @ 

H ; 15 5VI 1 I 
I 
I 
I ! . Lo (OV) 

I I > 
1 5  20 25 30 35 40 H. F R EQ. ( k Hz)  

( F i g .  2-5-6 ) Re lat ionsh ip  between Poi nt @ and H .  Frequency 

1 5  

> 

I-
1 0  

::> a.. 
1-

6 5 

20 25 30 35 40 H . F R E Q ( k Hz) 

( F ig . 2-5-7 ) H. F/V Output ( Po int © )  
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(2-5-3) V-F/V converter 

H .SYNC 

IC151  
V.SY NC µPD78C 1 1  

1 2  

> 
..... 

> :::::> 
u:- r=  . :::::> 

6 

> 0 

0 

IC152 
µPD6336C 

D/A 

( F ig .  2-5-8 ) B LOCK D I AG R AM of V. F/V converter 

40 50 60 70 80 90 1 00 V. F R EO ( Hz)  

( F ig .  2-5-9 ) Re l at ionsh i p  between output voltage and V .  Frequency 

(2-5-4) H. Phase circuit 

1 .  B LOCK D I AG RAM 

+1 2V 

R 5 1 7 
2 .2 K  

DIG ITA L  
CONTROL 

SAW TOOTH OSC. 
C I RCU IT 

© >---4>------ OUTPUT 

H.SYNC 

® 
R 5 1 2  R51 5 
l O K  1 %  1 0 K © 

R 5 1 4  
1 00 

R 5 1 3 
1 0 K  

CO M P .  #1 

CO MP.  #2 

( F ig .  2-5- 1 0 )  B LOCK D I AG RAM of the H .  Phase Ci rcu it  
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_Il._____n...____ 
© 

I 
I 
I 

H . S Y N C  

® - - - - - - - - - -
S AW TOOTH OSC. 
O UTPUT 

© 

@ 

! I I '--�-
1 · :��'\" ·11� _______ ___.ll�-� 
I 

( F ig .  2-5- 1 1 ) Vo ltage Waveform 

CO M PA RATO R #2 O UTPUT 

CO M PA R ATO R #1 O UTPUT 

H. P HASE O UTPUT 
(TR I G .  s igna l  for the H .  OSC . ) 

(2-5-5) H. Size Circuit 

I C 1 52 
µPD6336C 

D/A 

l V. ref 

1 2V 

R 59 1  
33 1 /2W , - - - - -

' 
R 51 0 I H . OU T  

2SA952 Ir 
....____. I i� TS04 

I 
L _ _ _ _  _ 

( F ig .  2-5- 1 2 ) B LOCK D I AG R AM of the S I Z E  C I R CU I T  

T h e  H .  s i ze control voltage ( I C1 54 p in  7 )  controls t h e  DC bias l evel o f  05 1 0  a n d  the pr i mary 
current of T504. The pr imary current of T504 contro l s  the secondary co i l  i nd ucti on va lue .  So, the 

H.  s ize s igna l  modu lates the Hor izonta l  D .Y cu rrent, i .e .  the H.  s i ze of the raste r.  
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(2-5-6) V. Position Circuit 

IC152 
µPD6336C 

D/A 

IC 1 54 

R429 
1 8 K  

R465 
1 .8 K  

0405 

0403 
2SC2002 K . L .  

24 V 

2SC945 P.O. R .  

( F ig .  2-5- 1 3 )  B LOCK D I A G R A M  of V .  POS I T I O N  C I RCU I T  

o� 
+ 

The V .  pos it ion contro l voltage ( I  C l  54 p i n  1 )  man ipu lates the push-pu l l  trans istor's ( 0403 and 

0404 ) output DC level  and a l so the V .  DY D C  bias i ng current.  



(2-5-7) V. Size Circuit 

I C 1 52 
µPD6336C I C 1 54  

1 4  V . S I Z E  

R4 1 0  
2 2 K  

R41 1 
390 

C409 A4 1 2  
0.01 µ I 1 0 K 

V-FIV A4 1 7  
1 00K 

IC402 

R420 + 1 00 K  

I C5 1 1  

A4 1 9  
530K 

R4 1 9  
1 00 K  

0402 
2SC945 
P.0. R .  

3 V  

C41 1 
1 J.135V 
TANT AL 

A422 
22K 

LA7835 

0404 
T V A .0.6G 

C4 1 6  
4. 7J.I 
1 6V 
Tantal 

( F ig .  2-5- 1 4 )  B LOC K D I A G R AM of V. S I Z E  C I RCU I T  

+ C4 1 8  

1000µ 
- 50V 

R426 
1 .5 
2W 

The vert ica l  raster s i ze is contro l led  by the s i nk  cu rrent of I C402 p i n  3 (col l ecter current of 0402 ) .  
Therefore, i t  can b e  contro l led by chang ing  the D C  base voltage of 0402. The parameters wh ich 

decide the vert ical  v ideo s i ze are the vert ica l  frequency and the s ignal t i m i ng.  

To keep a constant vert ica l  raster s ize, the V .  F/V ( I C 1 54 pin 8 )  output s ignal  contro l s  the 0402 
base voltage. And, to a l so keep th i s  vert ica l  raster s i ze constant for the pre-set s igna ls ,  the V. size 
control voltage ( I C 1 54 pi n  1 4 )  contro ls  the base voltage of 0402. 
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I 
J) 
-.J 
I 

REPLACEM ENT PARTS LIST �ote : The componen�s identified by &. ma�k
.
are critical for safety .  

Replace on ly with  parts Number spec1f 1ed .  

The components s pecif ied for  Model  JC- 1 404 H MA.  

I S YMBOL I P A R T S  NO I D E S C R I P T I ON I 
* * *  C R T & T U N E R  * * *  [&. C R T  I 3 3 0 1 4 1 5 9 I CRT M 3 4 K B G 2 3 X X  1 9 3 I 

I C 1 5 6 
I C 5 0 8  
I C 1 5 2 
I C 1 5 3 
I C 9 0 1 

&. 1 C 6 5 1 &, 1 C4 0 1 &, I C 4 0 2  
I C 6 0 1 
I C 1 5 5 
I C 5 0 7  

I C 1 0 1  
I C 1 5 4 
I C4 0 3  
I C l 5 1  

I C801 
I C802 
I C803 
I C 804 
I C806 
I C807 
I C808 

* * *  I CS *** 

I C 1 5 7 I C 5 0 2  
I C5 1 2  

I C 5 0 1 I C5 1 0  
I C 5 0 9  I C 5 1 1 

I C805 

3 7 0 5 2 1 7 9 
3 7 0 5 3 1 2 2 
3 7 0 5 3 2 6 6  
3 7 0 5 5 2 1 6  
3 7 0 5 6 2 4 5  

3 7 0 5 6 2 7 3  
3 7 0 5 6 4 0 8  
3 7 0 5 6 4 1 5  
3 7 0 5 6 5 2 2  
3 7 0 5 6 5 8 3  

3 7 0 5 6 5 8 4  
3 7 0 5 6 5 8 5  
3 7 0 5 6 6 1 8  
3 7 0 5 6 6 3 3  

370564 2 1  
37051 1 79 
37051 096 
370520 1 1 
79PC00 1 8 
3705324 1 
370531 22 

* * * T R A N S I STORS * * * 

0 1 5 1  0 1 5 2 0 1 5 3 
0 I 63 it. 0 2 0 0 2  0 4 0 1 
0 4 0 2  04 0 5  0 5 0 2  
0 5 0 3  0 5 0 4  0 5 0 6  
0 5 0 9  &. 05 1 4  &. 05 1 6  
05 1 7  0 5 2 0  0 5 2 5  
0 5 2 6  0 5 3 1 0 5 3 2  
0 5 3 3  0 5 3 7  0 9 0 2  
0 9 0 3  0 9 0 4  
0 4 0 3  0 4 0 6  0 5 3 0  
0 5 3 4  0 5 3 9  
09 1 0  09 1 2  09 1 4  Lt.0 2 0 0 1 04 0 7  0 5 0 1 
0 5 0 5  0 5 0 7  it.05 1 5  
05 1 8  0 5 2 1 0 5 3 5  
0 5 3 6  0 9 0 1 0 9 0 5  
0 9 0 6  0 9 0 7  0 9 0 8  
0 9 6 0  0 9 6 1 

0404 05 1 0  
0 5 3 8  
0 5 6 3  ,!t.Q 6 0 4  &,0 6 0 1 

0 5 6 2  
0 5 2 7 

3 5 0 D 7 2 1 7  

3 5 0 E 3 2 1 2  
3 5 0 H 4 4 1 7  
3 5 0 H 5 0 1 7  
3 5 0 K 3 5 1 7  

3 5 0 K 4 4 1 2  
3 5 0 K 5 2 1 7  
3 5 0 2 5 5 1 6  
3 5 0 4 7 2 1 6  
3 5 0 6 4 2 1 1  

3 5 0 6 5 4 1 6  
3 5 0 6 8 1 1 2  

I C  S N 7 4 L S 0 7 N  
MOS U P D 7 4 H C 1 2 3 A C  
MOS U P D 6 3 3 6 C  C D / A  CONVE R T  
E E P ROM MSM 1 6 9 1 1 R S E - 0 9 4  
I C  M5 1 3 8 7 P  

I C  U P C 1 0 9 3 J  
I C  H A 1 1 4 2 3 D P - 1 8  
I C  L A 7 8 3 5  
I C  M5 1 9 7 7 P  
I C  L M 3 5 8 N  

I C  L M 3 3 9 N  
I C  L M 3 2 4 N  
I C  BA 6 1 1 0  

MOS U P D 7 8 C 1 1 G - 2 1 6 - 3 6  

M OS PCZB0-40 
IC S N 74 LS 1 23N ( M O N O  M LT )  
I C  SN74 LS367AN ( B U F F )  
I C  S N 74 LS 1 36N ( E X -O R }  
M OS U PD74 H C04C 
M OS UP D74 H C86C 
MOS U PD74 H C 1 23AC 

T R  2 S C 9 4 5 - T  0 

T R . 2 S C 2 0 0 2 - T  L 
T R . 2 S C 1 4 7 3 - T A  0 
T R , 2 S C 3 8 1 1 - TA 0 
TR 2 S A 7 3 3 / 2 S A 7 3 3 A - T  0 

T R , 2 S A 9 5 2  L . A T 
T R . 2 S A 1 0 1 8 - T A  0 
T R . 2 S B 7 4 4  P 
T R . 2 S C 9 4 5  P 
TR 2 S D5 7 1 K 

T R , 2 S D 8 8 2  P 
TR 2 S D 9 8 6  L 

I S Y M B O L  I P A R TS NO I D E S C R I P T I ON I 
* * * T R A N S I STORS ** * 

&. 0 5 2 3  3 5 0 6 2 4 0 1 
0 9 0 9  0 9 1 1 09 1 3  3 5 0 8 6 0 0 4  

0 1 6 1  0 1 6 2 0 9 6 2  3 5 1 G 0 5 0 1 

0 1 5 4 3 5 1 G 0 5 3 1 
0 5 2 2  3 5 1 2 1 9 0 0  

05 1 1 05 1 2  05 1 3  3 5 1 2 2 1 0 0 

0 5 2 4  3 5 1 2 2 2 0 0  &. 0 6 0 3  3 5 1 2 2 2 1 0  

05 1 9  3 5 1 2 2 5 0 0  

0 5 0 8  3 5 1 2 2 6 0 0  

0806 350532 1 2 it. C R 6 0 1 3 5 5 9 5 0 1 4  

* * * D I O D E S  * * *  

0 1 0 1  0 1 0 2 D 1 0 3 
D 1 0 4 D 1 0 5 D 1 0 6 
D l 0 7 D 1 0 6 D 1 0 9 
D l  1 0  D l  1 1  D l l 2 
D l  1 3  D l  1 4  D I  1 5  
D l  1 6  D l  1 7  D l  1 8  
D l  1 9  D 1 2 0 D 1 2 1  
D l 2 2 D 1 2 3 D 1 2 4 
D 1 2 5 D 1 2 G D 1 5 1  

D l  5 5  &. D 2 0 0 3  D 1 5 2 &. D 2 0 0 4  &. D 2 0 0 5 &.D 2 0 0 6  
D40 1 D 4 0 5  D 4 0 6  
D4 0 7  D 4 0 8  D 4 0 9  
D4 1 0  D 5 0 2  D 5 0 3  
D 5 0 7  D 5 0 8  D5 1 0  
D5 1 1 D5 1 2  D 5 1 3  
D5 1 7  D5 1 8  D 5 2 0  
D 5 2 1 D 5 2 4  D 5 2 5  
D 5 3 0  D 5 3 3  D 5 6 4  
D 9 0 1 D 9 0 2  J - D 1 5 3  
D 5 2 6  D 5 2 8  D 5 2 9  
D 5 3 1 D 5 3 2  D 9 0 3  

D 9 0 4  D 9 0 5  D 9 0 6  
D 9 0 7  D 9 0 8  
Z D 4 0 1 Z D 5 2 0  
Z 0 5 0 1 

&. Z D 2 0 0  I &. Z D 2 0 0 2  &,Z D 5 0 2  Z D 5 0 6  Z D5 1 2  
Z D 5 1 1 �Z D 5 0 3  &.Z 0 5 0 4  
D 6 0 2  &,D 6 0 6  �Z D 6 0 2  
Z D 6 5 7  it.Z D 6 0  I &,Z D 6 5 8  &,D 2 0 0 1 &.D 2 0 0 2  
D 5 0 6  D 5 2 7  
D 5 6 1 

Z D 5 0 7  

D 4 0 4  
D 5 6 0  

3 6 0 K 1 0 2 7  

3 6 0 K 1 0 3 2  

3 6 0 K 1 0 3 2  

3 6 0 K 3 1 2 3 
3 6 0 K 3 1 3 4 

3 6 0 K 3 1 4 3 
3 6 0 K 3 1 6 0 
3 6 0 K 3 1 6 9 
3 6 0 1< 3 1 6 6 
3 6 0 0 1 5 2 8  

3 6 0 0 3 1 2 3 
3 6 0 0 3 1 4 7 
3 6 0 0 3 6 8 7  
3 6 0 0 3 7 0 7  
3 6 1 K 7 1 6 0 

TR 2 S C 3 4 6 6 - Y B 
T R . 2 S C 3 9 5 3 - RA D 
T R . AA 1 A 4 M - T  

T R . AA 1 L 4 M - T  
T R  2 S K 7 5 2  
T R  2 S K 7 0 3  
T R  2 S K 8 5 4  
T R  2 S K 8 2 9  

T R  2 S K 7 5 8  
T R  2 S K 7 0 1  

T R .  2SC2002 L 

D I OD E  1 SS 1 3 2  

D I OD E  1 S S 8 2 - TA 

D I OD E  1 S S 8 2 - T A  

D I ODE R D 2 0 E B < 3 >  
D I OD E  R D 1 5 E B < 2 > - T 4  

D I OD E . R D 8 . 2 J S B < 1 > - T4 
D I O D E  R D 8 . 2 E B < 2 > - T 4  
D I OD E  R D 6 . 2 E B < 2 > - T 4  
D I OD E  R D 3 . 9 E B < 2 > - T4 
D I  ODE , I S 9 5 4  

D I OD E , R D 2 0 E B < 3 >  
D I  ODE R D  1 8 E B  < 1 > 
D I ODE R D 1 8 E S B  < 2 >  
D I OD E  R D2 Y. E S B  ( 4 )  
R E CT I F I E R . S I . T V R - 0 6 G  G 2 3  



I 
(j) 
CXl 
I 

I S YMBOL I PARTS NO I DESCR I PT I ON I 
* * * D I ODES * * *  

D5 1 4  D5 1 5  D5 1 6  3 6 1 0 7 1 6 0 R E CT I F I E R . S I . TVR - 06G 
Lt:. D603 3 6 1 0 7 1 7 4 R E CT I F I E R . S I . RU l P  

D509  3 6 1 0 7 2 9 3  R E CT I F I E R . S I . RK 1 4  
Li. D65 1 Li.D652 36 1 0 7 3 2 0  D I ODE  F M G - G 2 6 S  
Li. D604  L!::,D605  3 6 1 0 7 3 2 2  D I ODE E L l Z  

D5 1 9  3 6 1 0 7 5 1 8  R E CT I F I E R . S I . RG2 
L!::. D522 3 6 1 0 7 5 3 0  D I ODE  R S 4 F S  � D653  3 6 1 0 8 0 7 2  D , N E TWORK D 5 L CA 2 0  

D60 1 3 6 1 0 8 0 9 0  D , N E TWORK D5SBA60 
ZD505 3 6 7 K 0 0 1 7  D I ODE  RD4 . 7 E B - T4 

D550 3 6 8 0 1 0 2 3  D I ODE , L I GH T - E  S E L 1 3 2 0 G  :; TH60 1 3 8 1 1 2 0 2 6  T H E R M I ST E R , POS I T I VE 
P C 6 0 1 L!::. P C 6 0 2  3 8 2 0 0 2 3 4  I C  P C 8 1 7 C / D  

* * *  TRANSFORMERS * * *  

T 5 0 2  4 5 8 0 3 0 1 0  TRANS , H . DR I VE 
T50 1 4 6 3 0 2 1 0 2 TRANS F E R R  I TE  
T 5 0 6  4 6 3 0 4 1 05 F E RR I TE TRANS 

Li. T 6 0 1 4 6 3 1 0 1 0 9 TRANS , SW I T CH I NG Lf'> T505  4 7 1 0 5 6 4 9  F . B . T .  

ft. T 5 0 3  4 7 5 0 2 0 6 0  TRANS 

* * *  VAR I AB L E  R E S I STORS * * *  

VR 1 0 1 VR I 0 2 4 1 0 1 1 2 1 1 R , VAR I A B L E B l O K - V  
VR904  4 1 0 7 1 1 6 0 R , VAR I A B L E  B3 . 3 K 
VR90 1 V R 9 0 2  VR903  4 1 0 7 1 1 6 1  R , VAR I A B L E  B4 . 7 K 
V R 9 0 6  VR908  VR 9 1 0  
VR905  VR907  VR909  4 1 0 7 1 1 65 R , VAR I A B L E  B 2 2 K  
V R 5 0 5  4 1 0 8 5 0 0 6  R , VAR I A B L E  B 2 K  

VR50 1 VR502  4 1 0 8 5 0 0 9  R , VAR I A B L E  B l OK 
VR503  4 1 0 8 5 0 1 0  R , VAR I A B L E  B 2 0 K  
VR402  4 1 0 8 5 0 5 9  R , VAR I A B L E  B l O K Li, VR65 1 4 1 5 0 5 0 0 3  R , VAR I A B L E  B500  

L!::,V R 2 0 0 1ft.VR 2 0 0 2 ft.VR504 4 1 5 0 5 0 0 5  R , VAR I A B L E  B2K  

* * *  R E L AYS & SW I T C H E S  * * * 

SW I 1 0  6 5 1 6 1 04 5  SW I TCH . S L I DE 
SW I 1 1  65 1 6 1 046  SW I TCH . S L I DE 

6 5 2 6 0 0 0 2  SW I TCH . S E E - SAW 
SW 1 0 1  SW 1 0 2 SW 1 0 3 6 5 3 6 0 0 1 6  SW I T CH . P U S H  BUTTON 
SW 1 04 SW 1 05 SW 1 0 6 
SW 1 0 7 SW 1 0 8 SW 1 0 9  
R l l 0 1  6 5 6 9 9 0 0 9  RE L AY SY5 C 1 T > 
R L80 1 65602551 R E LAY G 5A-237P 
R L802 656990 1 2 R E LAY R Y 1 2W (2T) 

* * *  CO I L S & F I L T E RS * * *  

L C9 0 1 3 9 0 J 9 0 1 5  F I L T E R  Z J S C - 2 R2 - 1 0 1 TA �T504  6 0 9 0 6 2 0 2  W I DT H  CHOKE 
L 5 0 3  6 0 9 0 8 0 5 8  W I DTH  CO I L  

ft. L 5 0 4  6 0 9 1 8 1 0 8 CO I L , H . L I N  
L 9 0 2  L 904  L 9 06  6 1 0 E 1 7 0 7  CO I L . F I L T E R  

L 1 5 1  L 9 0 7  6 1 0E 1 7 1 4  CO I L . F I L T E R  5 . 6U H  

I SYMBOL I PARTS NO I DESCR I PT I ON I 
* * *  CO I L S & F I L T E RS * * *  

L 9 0 1 L 9 0 3  L 9 05  6 1 0E 1 7 1 7  CO I L . F I L T E R  l OU HA , T  C S >  
L 1 5 2 6 1 0 E 1 7 1 9  CO I L . F I L T E R  1 5U H  
L 5 0 8  6 1 0 F 7 5 1 4  CO I L . F I L T E R  5 . 6 U H  

L'.t. F L 6 0 1 Li. F L 6 0 2  6 1 0 6 2 0 4 3  L I NE F I L T E R  

L 5 0 2  
L 4 0 1 ft. L 6 0 2  
L 5 0 7  

L 5 06  
L 5 0 5  

L!::. L 6 5 1 
L!::. L 6 5 3  

L 5 0 1 

Al L 6 5 2  
L'.t. L 6 0 1 

L80 1 
DEG 
L C9 0 2  

H S 3  
HS402  
HS523  
HS I 
S G 9 0 1 
S G 9 0 4  
X 1 5 1  

ft. F 6 0 1 
SG905  

Li. 

C N - R H  
C N - R H 3  
CN - L  

6 1 0 6 2 0 7 5  
6 1 0 6 4 0 0 6  

L 4 0 2  6 1 06405 1 
6 1 0 6 5 0 0 2  
6 1 0 6 7 0 0 5  

6 1 0 7 0 1 2 7 
6 1 0 7 0 1 2 8 
6 1 0 9 90 1 1 
6 1 0 9 9 0 1 4  
6 1 0 9 9 0 1 9  

6 1 0 9 9 0 2 3  
6 1 0 9 9 0 4 4  

L802 6 1 0 5 1 709 
6 1 3 1 44 1 8  
6 1 6 0 6 0 2 2  

* * *  PWB ASSYS * * *  

84K7 1 A0 1  
8 4 K 7 1 C0 1  
8 4 K 7 1 D0 3  
7 9 1 0 0 0 0 2  

POW E R  L I NE F I L T E R  
CO I L , F I L T E R  50UH  
CO I L . F I L T E R  2 2 0 0 U H  
F E R R I TE BE ADS 
CO I L . F I L T E R  1 . OUH  

F I L  T E R  CHOKC 
CO I L . CHOKE 
CO I L . CHOKE 3 3 U H  
CO I L , CHOl< E  3 3 U H  
CO I L . CHOKE 

F I L T E R . CHOKE 
S H I E L D I NG CO I L  2 2 2 K  
C O I L .  F I L  T E A  L2 R 2 K BS 
CO I L , DE GAUSS I NG 
NO I Z E F I L T E R  DSS - 2 22M 

SW . R E G . PWB ASSY 
V I DE O  CRT PWB ASSY 
MA I N  PWB ASSY 
SUB PWB UNIT 

* * *  E L E CTR I CAL PARTS & M I S C E L L A N E OUS PARTS * * *  

3 1 7 0 9 1 0 3 
3 1 7 0 9 2 0 2  
3 1 7 0 9 5 0 3  
3 1 7 0 9 6 1 0  

SG902  S G 9 0 3  3 2 9 9 0 0 4 7  

6 4 0 9 8 0 2 9  
6 6 6 5 3 0 1 7  
6 6 7 0 6 0 0 1 
7 0 0 3 2 0 2 6  
7 0 8 1 0 7 3 8  
7 1 2 0 5 0 3 7  

C N - R H l C N - R H 2  7 3 7 2 1 0 0 3  

7 3 7 2 9 0 0 6  
7 3 8 9 3 0 5 6  
7 0 5 9 9 1 1 1  
7 0 5 9 9 1 2 5 

* * *  A P P E ARANCE  PARTS * * *  

2 4 5 1 4 7 9 2  
2 5 3 0 9 9 6 1 
2 5 3 0 9 9 8 1 
2 5 3 1 04 6 1 
2 5 4 0 9 7 3 1 

2 5 4 0 9 7 5 1 
2 5 7 6 8 5 2 1 

I NS U L ATOR 
SHE EL I NS U L A  TOR 
S H E E T , I NS U L ATOR 
S HE E T ,  I NS U L ATOR 
A R R E S T E R  

X ' TA L  1 2 . 000MHZ 
F US E  1 2 5V 4 A - U C  
S P A R K  G A P  1 . 2KV 
S G / CRT SOCKE T 
L I N E CORD 3P L = l  . 8  J 
H O L DE R . F US E  
CON N E CTOR P I N  2 P  

P O S T  2 P  
CAB L E . S I GN A L  
ADAPTER 
ADAPTER 

CO I L  S P R I NG 
CAB I N E T  BOTTOM ASSY 
CAB I NE T  F RONT ASSY 
CAB I N E T  BACK ASSY 
R E VO L V I NG STAND ASSY 

SP I N D L E  
NAME P L ATE , I NSTRUCT I ON 



I 
en 
CD 
I 

[ S YMBOL I PARTS NO I DESCR I PT I ON I 
* * *  KNOBS & PUSH  BUTTONS *** 

254527 7 1  
254527 9 1  
254529 1 1  
2 5 4 5 2 9 2 1 

* * *  R E S I STORS * * *  

.1:. R604 Lt:, R 6 1 2  Lt:, R 6  I 4 4 0 1 C 6 6 2 5  
.1:.R602  4 0 1 C 6 6 7 3  
.1:,R6 1 8  4 0 1 C 6 6 9 7  
lt R 6 6 0  4 0 1 C 6 7 0 1  
Lt:,R663  4 0 1 K564 9 

.1:.R659  4 0 1 K 5 6 6 5  
.1:. R 5 8 3  4 0 1 K 5 6 6 7  
.1:, R5 8 2  4 0 1 K 5 6 7 3  
.i> R 6 5 5  Lt:, R 6 5 6  Lt:, R 6 5 8  4 0 1 K 5 6 7 7  
Lt:,R 6 0 5  4 0 1 K 5 6 8 1 
,:tR2004  ,& R 2 0 0 6  4 0 1 K 5 6 8 5  
Lt:, R 5 8 1 Lt:,R582  4 0 1 K 5 6 8 7  
,& R 6 2 0  Lt:, R 6 65 4 0 1 K 5 6 8 9  � R 2 0 0 3,& R 2 0 0 5  ,& R 5 8 1 4 0 1 K 5 6 9 5  

R 2 0 0 7Lt:, R2 0 1 0  4 0 1 K 5 6 9 7  
&, R 5 8 4  Lt:,R 6 0 9  Lt:, R 6 2 3  

.1:.R 5 7 9  4 0 1 K 5 6 9 9  

.1:.R62 1 �R 6 2 5  4 0 1 K 5 7 0 1  �R 5 8 0  R 6 1 9  4 0 1 K 5 7 0 5  
R 6 2 6  4 0 1 K 5 7 0 7  

Lt:,R622 4 0 1 K 5 7 0 9  
Lt:,R 2 0 0 8  4 0 1 K 5 7 1 1 
Lt:,R6 1 5  4 0 1 K 5 7 2 1  �R 6 1 6  4 0 1 7 5 1 2 5 

R 6 1 7  4 0 1 7 5 1 2 9 
Lt:,R 4 3 2  4 0 1 7 5 1 3 3  
Lt:,R 5 2 5  Lt:, R592  4 0 1 7 8 1 6 6 

.1:, R 5 2 1 4 0 1 7 8 1 7 7 
Lt:, R 6 0  l 4 0 2 9 9 1 04 

R 5 E O  4 0 3 7 1 1 3 5 
R5E 1 4 0 3 7 1 1 4 3 
R 1 8 8 4 0 3 7 1 1 6 1 

.1:. R 6 1 0 .1:, R6 1 1 4 0 3 7 1 3 2 9  
R426  4 0 3 7 2 1 05 

.1::,R 6 5 4  .1:. R 6 6 6  4 0 3 7 2 1 3 3 
Lt:, R 6 5 1 4 0 3 7 2 1 3 7 

R 5 5 5  4 0 3 7 2 1 6 9 

KNOB . CONTROL 
KNOB . S L I DE 
KNOB < A > , S L I DE 
P U S H  BUTTON 

R , CARBON ! OH 5% 1 / 4W 
R , CARBON 1 . OK 5 %  1 /4W 
R . CARBON l OK 5 %  1 / 4W 
R , CARBON 1 5 K 5 %  1 / 4W 
R , CARBON ! OO H  5% 1 / 6W 

R , CARBON 4 7 0 H  5% 1 / 6W 
R , CARBON 5 6 0 H  5% 1 / 6W 
R , CARBON 1 . O K 5% 1 / 6W 
R , CARBON 1 . 5K 5% 1 / 6W 
R , CARBON 2 . 2K 5% 1 / 6W 
R , CARBON 3 . 3K 5% 1 / 6W 
R , CARBON 3 . 9K 5 %  1 / 6W 
R , CARBON 4 . 7 K 5% 1 / 6W  
R , CARBON 8 . 2K 5% 1 / 6W 
R , CARBON ! OK 5% 1 / 6W 

R , CARBON 1 2K 5 %  1 / 6W 

R , CARBON 1 5K 5 %  1 / 6W 
R , CARBON 22K 5 %  1 / 6W 
R , CARBON 27K 5% 1 / 6W 
R , CARBON 33K 5% 1 / 6W 
R , CARBON 39K 5% 1 / 6W 
R , CAR BON l OOK 5% 1 / 6W 
R , CARBON l OH 5% 1 / 4W 
R , CARBON 1 5 H 5% 1 / 4W 
R , CARBON 22H 5 %  1 / 4W 
R , CARBON 5 1 0H 5% 1 / 2W 

R , CARBON 1 . 5K 5 %  1 / 2W  
R , W I RE l OH 5% 5W 
R , METAL  27H 5% l W  
R , ME TA L  5 6 H  5% l W  
R , METAL  3 3 0 H  5% l W  

R , METAL  0 . 2 2 H  5% l W  
R , ME T A L  1 . 5H 5% 2W 
R , METAL  2 2 H  5 %  2W 
R , ME T A L  33H 5% 2W 
R , METAL  680H 5% 2W 

I SYMBOL I PARTS NO I DESCR I PT I ON I 
* * *  R E S I STORS * ** 

R 5 6 7  4 0 3 7 3 1 2 3 
6 R 6 2 4  4 0 3 7 3 1 4 5 
.1:, R 6 0 6  4 0 3 7 3 1 4 9 

R 4 3 3  4 0 3 7 3 1 5 3  
R 9 4 7  R 9 5 0  R 9 5 3  4 0 3 7 3 1 65 

R 5 B 7  R 9 4 8  R95 1 4 0 3 7 3 1 6 7 
R954  
R586  4 0 3 7 3 1 69 

6 R 6 6 7  4 0 3 7 3 1 7 3 
.1:. R 6 5  7 4 0 3 7 3 1 9 7 �R 6 0 3  Lt, R 6 0 7  Lt:, R 6 6 8  4 0 3 7 3 2 1 3  

R 6 6 2  404C 1 6 8 3  �R 5 6 2  4 0 4 C 1 7 1 1 
R 6 6 1 404 C l 7 1 9  

L'.t!. R 2 0 0 1 L!:; R 2 0 0 2 �R5C2 40405 1 0 9 
L!:;R5D l Lt:, R 5 5 3  R 5 6 8  
Lt:, R 6 2 7  �R 5 3 6  4 0 4 0 5 1 3 7 

R 5 2 0  40405 1 4 9 

* ** CAPAC I TORS * * *  

C559  C 5 7 0  420C955 1 
C 5 7 7  4 2 0 C 9 5 5 7  
C 5 4 7  C59 1 4 2 0 C 9 5 6 0  
C 5 6 d  4 2 0 C 9 5 6 3  
C57 1 4 2 0 C 9 5 6 7  

C 4 0 4  C4 1 4  C420  4 2 0 J 9 0 6 9  
C 9 3 3  4 2 0 1 9 1 7 5 
C 9 2 7  C 9 2 9  C 9 3 1 4 2 0 3 J 5 7 1 

.1:. C6 0 3  6C604 L!:;C6 1 0  4 2 0 5 3 0 1 3  
Lt, C 6 6 2  4 2 0 9 9 0 8 6  

6 C 6 0 8  .1:. C 6 5 1 6 C655 4 2 0 9 9 0 8 8  
6 C62 1 .1:,C622 4 2 0 9 9 0 9 6  

C 1 0 1  C l 5 3 C 1 54 42 1 A0425  
C 1 55 C 1 5 6 C l 5 7 
C 1 5 8 C 1 64 C 1 6 9 
C 1 7 1  C 1 7 2 C 1 7 3  
C 1 74 C l 7 5 C l 7 6  
C l  7 7  C 1 7 8 C 1 7 9  
C 1 8 0 C l  8 1  C406 
C409  C425 C430  
C543  C 5 5 3  C 5 6 7  
C568  C569  C 5 7 3  
C574  C575  C 5 7 9  
C 5 8 0  C58 1 C585  
C 9 0 8  C909  C9 1 0  
C9 1 I C 9 3 5  C 9 3 6  
C50 1 4 2 1 C 0 2 0 8  
C l 5 2 C554 4 2 1 C02 1 3  

C592  4 2 1 C 02 1 7  
C543  4 2 1 C0225  

6 C 5 2 8  4 2 1 C 0 7 0 1 
C l 60 C557  C 5 7 2  4 2 1 J 9 0 0 1 
C904  C 9 0 7  C9 1 6  
C9 1 7  C9 1 8  C 9 1 9  
C920  C922  C 9 2 5  

R , ME TA L  8 . 2 H 5% 3W  
R , ME TA L  6 8 H  5% 3W  
R , ME T A L  ! OO H  5% 3W  
R , ME T A L  1 50 H  5% 3W 
R , ME T A L  470H 5% 3W 

R , ME TA L  560H 5 %  3W 

R , METAL  680H 5% 3W 
R , ME TA L  1 . OK 5% 3W 
R , ME T A L  ! OK 5 %  3W 
R , ME TA L  47K 3W 5 %  
R , ME T A L  2 . 7 K 1 %  1 / 6W 
R . ME T A L  3 9 K  1 %  1 / 6W 
R , ME T A L  8 2 K  1 %  1 / 6W 

R , ME T A L  2 . 2 H 5% 1 / 4W 

R , ME T A L  33H 5% 1 / 4W 
R , ME TA L  ! O O H  5%  l / 4W 

C , CERAM I C  500V ! DO P F  
C , C E R AM I C  500V 3 3 0 P F  
C , C E R AM I C  500V 5 6 0 P F  
C , CE RAM I C  500V O . OO I UF 
C , C E R AM I C  500V 2 2 0 0 P F  

C , CERAM I C  50V  0 .  l UF 
C , CERAM I C  2KV O . O l UF 
C , C E R AM I C  500V 4 7 0 0 P F  
C , CERAM I C  400V  l OOOPF  
C , CERAM I C  2 KV l OO O P F  

C , CERAM I C  2KV 2 2 0 P F  
C , CERAM I C  2000V 4 7 0 P F  
C , CERAM I C  50V  O . O l UF 

C , CERAM I C  50V 3 9 0 P F  
C , CERAM I C  50V l OOOPF  

C , CE R AM I C  50V  0 . 0 0 2 2 U F  
C , C E R AM I C  50V O . O l UF 
C , CE RAM I C  50V  l OOPF  
C , C E R AM I C  50V 0 .  l UF 



I 
-..J 0 
I 

[ SYMBOL I P A R T S  NO I D E S C R I P T I ON - · 1 
*** CAPAC I TORS *** 

C 9 3 4  

C 1 6 2 C 1 6 3  4 2 3 A 1 0 1 5  C . C E RAM I C  5 0 V  1 0 P F  

C 1 5 1  C 4 0 3  4 2 3 A 1 0 4 5  C . C E R AM I C  5 0 V  1 0 0 P F  
C 5 8 3  C 9 2 1 C 9 2 3  4 2 3 A 1 04 7  C , C E R AM I C  5 0 V  1 2 0 P F  
C 9 2 6  
C4 1 3  4 2 3 A 1 0 5 3  C . C E R AM I C  5 0 V  2 2 0 P F  
C 1 8 5 4 2 3 A 2 0 0 5  C . C E R AM I C  5 0 V  5 P F  
C 5 0 2  C5 1 3  4 2 7 A 7 0 0 5  C , F I L M 1 0 0V 0 . 0 0 2 2 U F  

C 5 0 6  C 5 0 7  it C 5 2 9  4 2 7 F 4 0 0 1 C . F I L M 5 0 V  1 0 0 0 P F  
C 5 8 4  
C 5 3 0  4 2 7 F 4 0 1 0  C , F  L M  50V 5 6 0 0 P F  
C 5 2 4  C 5 3 8  4 2 7 F 4 0 1 3  C , F  L M  5 0 V  0 . 0 1 U F 
C4 1 7  4 2 7 F 4 0 1 7  C , F  L M  5 0 V  0 . 0 2 2 U F  
C 1 8 6 4 2 7 F 4 0 2 0  C , F  L M  5 0 V  0 . 0 3 9 U F  

C 5 3 9  C54 1 4 2 7 F 4 0 2 5  C . F  L M  5 0 V  0 .  1 U F 
C 5 2 3  4 2 7 F 4 0 5 1 C , F  L M  5 0 V  1 0 0 0 P F  
C5 1 4  4 2 7 F 4 0 5 8  C , F  L M  5 0 V  3 9 0 0 P F  
C 5 0 8  4 2 7 F 4 0 5 9  C , F  L M  5 0 V  4 7 0 0 P F  
C 4 0 2  4 2 7 F 4 0 6 1 C . F  L M  5 0 V  6 8 0 0 P F  

C 6 2 4  4 2 7 F 4 0 6 3  C , F  L M  5 0 V  0 . 0 1 U F 
C5 1 0  4 2 7 F 4 0 6 5  C . F  L M  5 0 V  0 . 0 1 5 U F  
C 5 0 9  C5 1 6  4 2 7 F 4 0 7 1 C , F  L M  5 0 V  0 . 0 4 7 U F  itC 5 5 1 4 2 7 0 3 8 6 3  C , MY L A R  4 0 0 V  0 . 0 1 U F ,1:.C 5 5 2  4 2 7 0 3 8 6 5  C , F I L M 4 0 0 V  0 . 0 1 5 U F  

C 5 6 2  4 2 7 5 4 1 6 3 C , F I L M 1 0 0V 0 . 0 1 U F 
C 5 5 5  4 2 7 5 4 2 0 7  C , F I L M 2 0 0 V  0 . 0 1 U F 
C 5 4 4  4 2 7 5 4 2 6 7  C , F I L M 2 0 0 V  0 . 0 2 2 U F  
C 5 4 8  4 2 7 5 4 4 7 0  C . F I L M 4 0 0 V  0 . 0 3 9 U F  
C 5 4 8  4 2 7 6 0 3 2 0  C , MY L A R  4 0 0 V  0 . 0 3 9 U F  �C 5 4 9  4 2 8 0 7 5 1 9  C . ME T A L  F I L M 1 . 6 K 5 6 0 0 P F  
C 5 5 0  4 2 8 0 8 5 0 9  C . M E T A L  F I L M 1 . 6 KV 2 2 0 0 P F  �C 6 6 0  4 2 8 2 C 0 1 0  C . M E T A L  5 0 V  0 . 0 5 6 U F  
C6 1 6  4 2 8 2 C O  1 1  C . F I L M 5 0 V  0 . 0 6 8 U F  ,1:. C 6 0 5  it C 6 1 4  it C 6 1 8  4 2 8 2 C 0 1 3  C , E L E C  5 0 V  0 . 1 U F 

C40 1 4 2 8 2 C0 2 5  C . ME T A L  F I L M 5 0 V  l U F �C 6 0 1 4 2 8 2 4 3 2 5  C . F I L M 2 5 0 V  0 .  l U F 
C 6 0 2  4 2 8 2 4 3 2 9  C , F I L M 2 5 0 V  0 . 2 2 U F  &,.C 6 0 9  4 2 8 3 9 0 2 2  C , M E T A L  F I L M 2 5 0 V  0 . 1 U F ,1:.C 6 5 8  it C 6 5 9  4 2 8 4 0 0 8 4  C , M E T A L  2 5 0 V  0 . 0 1 8 U F  

it C6 1 7  4 2 8 4 2 0 0 4  C . M E T A L  5 0 V  3 9 0 P F  itC 5 3 2  4 2 8 4 3 0 0 3  C , F I L M 4 0 0 V  0 .  1 2 U F  ,1:.C 5 3 4  4 2 8 9 9 0 1 5  C , M E T A L  F I L M 4 0 0 V  0 . 4 7 U F  &,.C 5 3 5  4 2 8 9 9 0 3 1 C , ME T A L  F I L M 4 0 0 V  0 . 3 9 U F  &,.
C 5 3 3  4 2 8 9 9 0 4 1 C , ME TA L  F I L M 2 0 0 V  0 . 8 2 U F  &,.C 2 0 0 2  4 3 0 B 3 0 9 1 C E L E C  3 5 V  2 2 0 U F  
C 9 2 8  C 9 3 0  C 9 3 2  4 3 0 B 3 1 8 2 C , E L E C  1 6 0V 1 U F 
C 5 6 5  4 3 0 13 3 1 8 7 C , E L E C  1 6 0V 2 2 U F  
C4 1 9  4 3 0 B 5 1 0 7 C , E L E C  50V 2 2 U F  itC 2 0 0 3  ,1:.C 2 0 0 4  4 3 0 B 6 0 1 5  C . E L E C  l OV 4 7 U F  itC 5 2 6  4 3 0 86 0 3 9  C ,  E LEC 25V 22UF 
C 4 2 6  C 5 2 0  ,1:. C 5 2 7  4 3 0 B 6 0 6 1 C . E L E C  5 0 V  l U F 
C 5 4 2  C 5 4 6  4 3 0 B 6 0 6 2  C , E L E C  5 0 V  2 . 2 U F  
C 5 4 0  4 3 0 B 6 0 6 6  C , E L E C  5 0 V  2 2 U F  

I SYMBOL I PARTS NO I D E S C R I P T I ON I 
*** CAPAC I TORS *** 

C556 C558 4 3 0 B 6 0 6 8  C , E L E C  5 0 V  4 7 U F  

Lt-. C 2 0 0 1 4 3 0 B 9 0 5 3  C . E L E C  3 5 V  4 7 U F  
C 5 9 3  4 3 0 B 9 0 6 1 C , E L E C  5 0 V  l U F 
C 9 1 3  C 9 1 4  C 9 1 5  4 3 0 B 9 0 6 2  C . E L E C  5 0 V  2 . 2 U F  &,. C 5 3 6  4 3 0 B 9 5 5 6  C . E L E C  2 5 0 V  l O U F  
C 6 6 4  4 3 0 2 J 0 5 3  C . E L E C  3 5 V  4 7 U F  

4 3 0 2 J 0 5 8  C . E L E C  3 5 V  1 0 0 0 U F  
C 6 1 5  4 3 0 2 J 0 6 4  C , E L E C  5 0 V  4 . 7 U F  

t C 6 6 3  

C 6 1 1 it C 6 1 9  4 3 0 2 J 0 6 5  C , E L E C  5 0 V  l O U F  

Lh C 6 1 2  L!-. C 6 5  7 L!-, C 6 5 6  
C 5 9 4  Lh C 6 5 4  

&,. C 6 5 3  
C4 1 8  
C 5 3 7  Lh C 6 0 6  

4 3 0 2 J 0 6 6  C , E L E C  5 0 V  2 2 U F  
4 3 0 2 J 1 0 2 C , E L E C  l O O V  l O O U F  
4 3 0 2 J 1 0 3 C . E L E C  l O O V  2 2 0 U F  
4 3 0 2 J 5 1 6  C , E L E C  1 6 0V l O U F  
4 3 0 2 J 5 5 9  c . E L E C  2 5 0 V  4 7 U r  

4 3 0 2 J 5 6 0  C , E L E C  2 5 0 V  1 0 0 U F  
4 3 0 2 6 0 7 3  C , E L E C  5 0 V  l O O O U F  
4 3 0 4 1 0 1 3  C , E L E C  1 6 0 V  1 0 0 U F  
4 3 1 0 9 0 4 2  C , E L E C  2 0 0 V  8 2 0 U F  

*** P R I N T E D  & P A C K I NG MAT E R I A L S  *** 

2 4 8 0 6 9 6 1 BAG . PO L Y E T H Y L E N E < 2 7 0 * 3 7 0 l  
2 4 8 1 3 1 9 1 BAG . PO L Y E T H Y L E N E < 1 5 0 * 3 7 0 l  
2 5 6 0 3 7 1 1  F OOT . R U B B E R 
2 5 6 0 5 8 8 1 F OOT < A l , R U B B E R  
2 5 8 0 4 5 5 1 BAG , P O L Y E T HY L E N E < 1 50*2 3 0 l  
2 5 8 04 9 9 1 BAG . PO L Y E T HY L E N E  C 8 5 * 1 1 0 l 

2 5 8 1 6 8 5 1 CARTON BOX 
7 8 0 4 7 5 0 1 S E R V I CE CONTRACT 
7 8 1 2 1 6 0 1  I NS T R U CT I ON BOOK 

2 E 8 1 6 3 4 1 F I L L E R < T ) , CARTON 

2 E 8 1 6 3 5 1 F I L L E R C B J , CARTON 

2 4 M 0 2 9 1 1 BAG . PO L Y E T HY L E N E < DHHS > 

7 8 0 3 4 2 94 MON I TO R  Q U E S T I O N A R E  

7 8 0 3 4 4 0 1 MON I TO R  S A L E S  O F F I CE L I S T 

5 9 9 9 0 2 8 2  S/M JC-1 404H MA 
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