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The SERVICE PERSONNEL shoul!d have the. appropriate technical training,
knowledge and experience necessary to:

~ Be familiiar with specialized test equipment,and
- Be careful to follow all safety procedures associated with high

voltage CRT circuit designs to minimize danger to themselves and
their coworkers.

/\ | WARNING

This equipment utilizes a micro-gap power switch. Turn off the monitor by first
pushing the front panel power switch. Next, remove the power cord from the AC
outlet.

T0 avoid electrical shocks, this equipment should be used with an appropriate
power cord and be connected only to a properly grounded AC outlet.
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SPECIFICATIONS

Electrical Description

Picture Tube 15 inch, non-glare, flat square technology CRT, 1200 mm radius
90 degree deflection, 0.28 mm trio dot pitch
Dot type black matrix .
Medium-short persistence phosphor, anti-static coating,
invar shadow mask

input Signal Video: ANALOG 0.7 Vp-p/75 Ohms Positive
Sync : Separate sync TTL Level
Horizontal sync Positive/Negative
Vertical sync Positive/Negative
: Composite sync TTL Level, Positive/Negative

Display Colors Analog input: Unlimited colors (depends on video card used)

Synchronization Range Horizontal: 31 kHz to 50 kHz (Automatically)
Vertical: 55 Hz to 90 Hz (Automatically)

Maximum Resolution Horizontal: 1024 dots
Vertical: 768 lines (non-interlaced)

Maximum Video 65 MHz
Bandwidth

Active Display Area Horizontal: 260 mm/10.2 inches (Dependent upon signal timing used,
(Factory Setting) Vertical: 195 mm/7.7 inches and does not include border area.)

Active Display Area Horizontal: 280 mm/11.0 inches (Dependent upon signal timing used,
(Ful IScan) Vertical: 210 mm/8.3 inches and does not include border area.)

Power Supply AC 100-120V, 50/60Hz (JC-1535VMA)
AC 220-240V, 50/60Hz (JC-1535VMB/B(EE)/R)

Current Rating 1.6 A (JC-1535VMA)
0.9 A (JC-1535VMB/B(EE)/R)

Power Rating 90w
Environmental Operating Temperature 0'C to +35' C/+32'F to +95'F
Cosiderations Humidity 30% to 80%

0-10,000 feet

Storage Temperature —20'C to +60'C/-4'F to +140'F
Humidity 10% to 90%
0-45,000 feet

Note: The above specifications are subject to change without notice for further improvement.
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Mechanical Description
1. Cabinet Molded plastic cabinet with detachable tilt/swivel base.

2. Dimensions 372(W) x390(H) x 414(D) mm
- 14.6(W) x15.4(H) x16.3(D) inches

Dimensions and tilt/swivel angle

372mm , 284mm o
280mm "

210mm

340mm
392mm

45° |45°
|
}
== '
5 = ' : Li;xfi__:j:$$&_,;>>k<J

r 260mm , 367mm

184mm

b &

189mm
390mm

s
52mm

3. Weight 15.5 kg/34.2 Ibs

4. Controls Side Pincushion Control
Vertical Size Control
Horizontal Size Control
Vertical Position Control
Horizontal Position Control
Power Switch / Degauss
Contrast Control
Brightness Control

5. Input Signal Terminal 15 pin mini D-Sub connector
15 pin D-sub connector (FG/Mac!l adaptor)
(See page 3 for Pin Assignment Table)
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Pin Assignment Table

15 pin mini D-Sub

15 pin D-Sub

ehEE)Y ok

@@@@@@j@]

ODDDD DG

Monitor Side

MultiSync Monitor’s
Input Connector

VGA, 8514/A, XGA, &

XGA-2 mapped to the

Mac Il mapped to

the MultiSync Color

b b e ek e
N O OO~ U WR -

6 Red Ground

7 Green Ground

8 Blue Ground

9 No Connection
10 Digital Ground
11 Ground

12 Reserved

13 Horizontal Sync
14 Vertical Sync
15 No Connection

15 pin mini D-sub MultiSync Color monitor

Male Connector Monitor
1 Red Video 1 Red Video
2 Green Video 2 Green Video
3 Blue Video 3 Blue Video
4 Ground 4 Ground
5 Self Test 5 Ground

6 Red Ground

7 Green Ground

8 Blue Ground

9 No Connection
10 Sync Ground
11 Ground

12 Reserved

13 Composite Sync
14 Ground

15 No Connection

Graphics Board Side

1BM VGA I|BM 8514/A IBM XGA & XGA-2 Apple Macll,
15 pin mini D-sub 15 pin mini D-sub 15 pin mini D-sub Quadra or LC
female female female 15 pin D-sub
female
1 Red Video 1 Red Video 1 Red Video 1 Red Ground
2 Green Video 2 Green Video 2 Green Video 2 Red Video
3 Blue Video 3 Blue Video 3 Blue Video 3 Composite Sync
4 Reserved 4 Display I1D 2 4 Display 1D 2 4 Sense 0
5 Self Test 5 Self Test 5 Self Test 5 Green Video

6 Red Ground

7 Green Ground

8 Blue Ground

g Key(no pin)

10 Digital Ground
11 Display ID O
12 Display ID 1
13 Horizontal Sync
14 Vertical Sync

15 Reserved 15 Reserved

6 Red Ground

7 Green Ground

8 Blue Ground

9 Key(no pin)
10 Digital Ground
11 Display ID O
12 Display ID 1
13 Horizontal Sync
14 Vertical Sync

6 Red Ground

7 Green Ground

8 Blue Ground

9 +12 Volt Fused
10 Digital Ground
11 Display ID O

12 Display ID 1

13 Horizontal Sync
14 Vertical Sync
15 Display ID 3

6 Green Ground

7 Sense 1

8 Reserved(+12 Volts)
9 Blue Video

10 Sense 2

11 Gfound

12 Vertical Sync

13 Blue Ground

14 Ground
15 Horizontal Sync
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Signal Timing

SEPARATE SYNC
VIDEO
HORIZONTAL c| D | E
Lls ||
e A
VIDEO
VERTICAL a | R S
1, ]
0

Sync Polarity: Positive/Negative

COMPOSITE SYNC

HORIZONTAL -] \_J

VERTICAL mu— S m__r

Sync Polarity. Positive/Negative
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Preset Timing Charts

29sWp10°0 . Y2404 3uo.i4
295W790 °0 /0000 |29SWQz0 0 |d8swQLL 0 |d9SWgz0 0 [09SLEZ0 "0 |93SUREZ "0 29SWQE0 "0 |09SWELT 0 |09SWEZE "0 |9@SWEgE ") |d9SWGTEL O |PISUTBE 0 |OISWGLT T |eo13484 (S)
BBy 9A10Y
oeswQgg ‘ST |09SWpzg *0T|09SWEpS 21| 9BSWORY 2T |09SWOPS ST |P8SW/Z0 LT |0@swRLg "gT|  IISWOTL "ET|23SWOET T1 oaswly] 'QT|d9sW/B ' |08SWESE "GT|OBSWITL 2T} 09suWgeT "TT 183340 ()
295WEYS "0 yodog yoeg
285008 °0 JLLG 0 [P3SWyRL"Q |d9swgLy 0 |D8SW/QY 0 |VSWILY D |29SUOYL D oaswQ[[ T |09SwEIgQ |d@swzgg O |o0swIsy T |09SWEYO T |PISWITT'T |93SW/06 T ILEIRELT (o))
Yapim esing
Jaswyz"Q [oBSWZTY "0 |P0SWOY0 0 [00SWSZT 0 |99SWYQT "0 |IISWLG0 0 |23SWELO 0 29SWQEQ ) |92SWIGD D |OISWIGQ 0 [9ISWIGO 0 |2°swy30 0 |d9SWPF0 "0 |93SWy30 "0 18313487 (d)
poldad
D95W9g ‘G | dasWGy *TT|29SwWyTy CT |29SKUEGR BT [98SUpLG *9T |o@sug/ [ */T|3SWGEL "ET|  O3SWQQQ G T|OFSWEEE "ET|I3SUERE T} ITSUERE TT J9SWEQY "gT | 29SWRYZ "y 1| d8SWRET YT 1eat343p (0)
Adusnba.g
ZHD00*09| 2HO96 '98| ZHOSS'yL| ZHLBTZL| ZHLIE'03| ZHOSC'9S| ZHBOS ‘2L 7H99°83| ZHOOO'SL| ZHOSB L8| ZHOSB"L8) ZHOY6'6S| ZHOB0'OL| ZHOBO'OL B2 134384
youod JuoJ4
28sTEQE ' |deswg T |98SMESS "0 |08SMOZT T {29SMQQ0 T |99S7/88°0 |29S129L 0 58s1OgY 0 |99STBOG "0 9SNNS 'O |98SMGOS D |28SNGEY 0 |I9SMYEG ) [I2S1GEY 0 | |BIUOZIAOH (3)
B3y 9A130Y
oesnyg, 'GT| 208108, *22 |2@sTyg pT[2951000 87 [2051000 "2 | 2051222 "7z |99SNLIE 07|  O3SMOTE "7 |23SMLIE 02{257282 (02| 251282 "0 |25 7E2y "5 288172 "62 | 098122y "Gg| 1eIuozIioy (0)
Y2104 ¥oeg
o8snggy "7 |08SM pg "1 |O9SMOIE'E [28SM0BZ T |28SMQ0T "7 |I9S¥GSG "L |99SMEY0 'Y o0sHQ T g |D0STyZG T |00SMgzG T |oesgzG T [oesn 0 T |99STL06 T |99SHL06 T | [BIUOZIIOH (D)
YIpiw osing
oasnzg0 7 |08SHQIE L |29SMLTI T [08S100p "z [298M007 '€ [23S*000°C |28S70L2 T 59SM0Z1°g |09SMGpQ 'L [O3SMZPO L |d9SMZp0 g |0°SUETG E |09SNETQE |O°SYETRE | |RIUOZILOH (8)
pol ey
29517902 |095100T *8Z [29S TTT 02 |2951008 02 | 2951008 "9z |28Styyy "g2|2asUETy "9z |  9957M0LG '8 |O9SMLEE 52| 2OSMIGE 67| IOSMTGE "G 2°SMBLL "TE 0asng/[ *1E(09SMRLL "TE| 1BIUOZLIOH (¥)
. Aduanbauy
THAESE 'BY| ZHMLBS "GE| ZHMGZL'BY| ZHALLO'BY| ZHABLB'LE| ZHMQGT'SE| ZH1088°LE ZHY000 'SE| ZHMGLE '6E| ZHMPYY 'BE| ZHMPYY 'BE[ ZHABOY 'TE! ZHAESY "TE| ZHABYY 'TE jejuoz | Jog}
89/xy20T | 89Lxy20T | tC9x2E8 | 009x00B | 009x008 | 00Sx008 | O08¥x0¥S 08yx0¥S | 08yXOY9 | 0OYx0ZL | OSEx0ZL | 08yx0OV9 | 00¥x02L | 0SEXOYS uol1Injosay
ZHpY 3@ |9]q!lequo) edpendi zHZ/ 3€ | ZH 09 1B | ZHQG 3e | ZHZ/ 3° 81q!3edwo)
89.xy2QT |P3deR{Jaju| B 009x008 | 009x008 [ 00Sx008 | 08yx0¥8 0 40 9]Q3edwo) (48p40Qq 3NOY3 1K)
YS3A |VOX3V/¥148 Ho%W YS3A ¥S3A YS3A ¥S3A | ‘elpeny ‘|| ovy YDOW PU® YDA §,2-Y0X 21q13edwo) YW PU® YDA

Downlgaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

SERIAL NUMBER INFORMATION

Refer to the serial number information shown below.

SERIAL NUMBER LABEL
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NEC Model No.
Manufactured JC-1535VMA
OCTOBER 1993 Serial No.
[ B
3 3 0 0 0 0 1 K
MANUFACTURE DATE CODE - I J
USE THE LAST NUMBER OF THE YEAR
MANUFACTURE DATE CODE
JAN TO SEP +orvvvevress 1to$ SERIAL
OCT ........................ X NUMBERS
NOV ........................ Y
DEC +vvrrerrrconnnrennnnnnns yA
MANUFACTURE PLACE
GEORGIA PLANT-A “K” MODEL MARK
PLANT-B “M”
E2L “L “A” or “B” or “E”
TELFORD PLANT  “T”
TOKYO  PLANT  “B” AT eeeeanenn JC-1535VMA(N)
NAGANG PLANT “C” NEC CRT
NAGANO KOGYO “D” “BY e JC-1535VMA(H)
NI 1TAKA “H” HITACHI CRT
MET eeeeeenns JC-1535VMA(P)
PHILIPS CRT

Note: Models JC-1535VMB, JC-1535VMB(EE) and JC-1535VMR comply with the above.
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MONITOR ADJUSTMENT CONTROLS

dj the curvature of the edges of the left and right side of the display
image either inwards or outwards. The image should be adjusted to obtain a
straight edge on the left and right sides.

Adjust the vertical size of the image.

e of the image.

Adjust the horizohtal siz

Ver :

Adjust the vertiba{”édsltlbn of the up and down.

i

Adjuéf the horizontal position of the imagé from left to right.

nt
Adjust the image brightness in relation to the background.

Po S

Turn power ON or OFF.When the power is ON, the LED power indicator above
the power switch is lit.This switch also act as a degauss switch.On power up
the degauss circuitry eliminate stray magnetic fields that alter the correct
scan of the electron beams and affect the purity of the screen colors, the
focus and misconvergence.

oww OO0 2
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DISASSEMBLY

Tilt/Swivel ASSY

1. Turn the monitor CRT face down on a
clean static free surface to prevent
scratching CRT face.

2. Remove the screw “a”.

Revolving Stand (B) ASSY Screw “a”

3. Remove the Revolving Stand (B) ASSY
from the Revolving Stand (7).

Revolving
Stand (T)

Spindle

Revolving Stand (B) ASSY Screw “a”
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Cabinet Back, Shielding Plate an d Bracket

Cabinet Back

1. Remove the four screws “b”.

2. Take off the Cabinet Back from the
monitor.

Screw “d” Shielding
Plate(TOP)

3. Remove the six screws “c”
and the two screws “d”.

4. Remove the Shielding Plate (top)
ASSY, the Shielding Plate (top)
and the Bracket (BACK).

Shielding Plate
(TOP) ASSY

Bracket (BACK)
Screw “c”

aded from www.Manualslib.com manuals search engine
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MAIN PWB and CRT PWB

- Cabinet Front ASSY

1. Remove the two screws “‘e” and the

two screws c .

“_ 9

Screw “e

2. Remove the Bracket (L) from the
Chassis Base and the Cabinet Front
ASSY.

“ n
C

Bracket(L) Chassis Base Screw

Cabinet Front ASSY

3. Remove the two screws “e” and two
screws “c’.

4. Remove the Bracket (R) from the
Chassis Base and the Cabinet Front
ASSY.

Screw “c

Chassis Base Bracket (R)

10
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Cabinet Front ASSY Anode Cap CRT

Scréw e

Screw “e”

Chassis Base CRT PwB

MAIN PWB |/F PWB

Chassis %!
Base ’

SW REG
CONTROL
PWB

CHOPPER DR S

CONTROL ﬁ TP Screw “c”
PNB . Lo 0 2

“ )

Screw 'd

o —

Screw “d”

Screw

CRT PWB Bracket (PWB)

11
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10.

11.

12.

13.

14.

Remove the Anode Cap from the CRT.

NOTE:

Carefully discharge the CRT anode
potential by grounding to coating dag
before removing Anode Cap.

Disconnect: the CRT PWB from the CRT.

Disconnect the connector “CN-CE” CRT
PWB.

. Disconnect the connectors “CN-HDY”,

“CN-VDY” and “CN-Z” from the MAIN PWB.
Remove the two screws “e”.

Remove the Cabinet Front ASSY and the
CRT from the Chassis Base.

Untie the Degaussing Coil from the
clamps.

Remove the six screws “d” and the

“

screw “c”.
Remove the Bracket (PWB).

Remove the MAIN PWB from the Chassis
_Base.
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NOTE:
_ When reassembling,use the new push rivet (25284131) and fix the push rivet
with silicon glue (ADHESIVE SE9178RTV or GLUE, TSE385RTV).

A\

A:>H:3ﬁ S\

S I/F PWB

SOLDER SIDE

PUSH RIVET (¢ 3.5x5.5)
(25284131)

ADHESIVE SE9178RTV
¢/< \C}’/ or GLUE, TSE385RTV
N

HEAT SINK
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PWB LOCATION DIAGRAM

B1

MAIN PWB (MAIN PWB ASSY)

PWE—-372

B2

I/F PWB (CRT |/F PWB ASSY B-2)

PWE—373A

B3

CRT PWB (CRT |/F PWB ASSY B-2)

PWE—-3738B

B 4

CHOPPER CONTROL PWB (SUB PWB ASSY B-2)

PWE—-376A

B5S

SW REG CONTROL PWB (SUB PWB ASSY B-2)

PWE—3768B
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CONNECTOR, CONTROL AND TEST POINT LOCATION

MAIN PWB (MAIN PWB ASSY)
01 02 03 04 05 B 06 07
4
) SW1
30 T
™~ [
29 ( E}"”’
Ex 10
Ex 11
[H 12
4+ 13
26
) FBT o L
// ;chzz D QRQY Ex 15
25 24 Bl 23 22 B2 21 20 18 17 16
01 | CONNECTOR CN-A 17 | VR7LO SUB BRIGHT
02 | CONNECTOR CN-Z 18 | VR570 H CENT
03 | CONNECTOR CN-SY 19 | VR470 V LIN
04 | CONNECTOR CN-601 20 | CONNECTOR CN-VDY
05 | CONNECTOR CN-602 21 | CONNECTOR CN-MI1
06 | CONNECTOR CN-CM 22 | CONNECTOR CN-MI2
07 | CONNECTOR CN-C 23 | CONNECTOR CN-HDY
08 | VReS51 24 | FOCUS CONTROL (UPPER SIDE)
09 | VR7MO BRIGHTNESS 25 | SCREEN CONTROL (LOWER SIDE)
10 | VR7ML CONTRAST 26 | TEST POINT TP2000
11 | VRSM2 H POSI 27 | VR5S0 HV ADJ
12 | VR4MO V POSI 28 | CONNECTOR CN-HV
13 | VRSML H SIZE 29 | CONNECTOR CN-KGM
14 | VRAML V SIZE 30 | CONNECTOR CN-B
15 | VRSMO SIDE PIN BL | MAIN PWB (PWE-372)
16 | .VR7KO SUB CONT ’

aded from www.Manualslib.com manuals search engine
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I /F PwB (CRT | /F PWB ASSY B—2)

41 42
49 ——— m
1C801
o A
[FH——45
GH—47
B2
41 CONNECTOR CN-SIN 46 VR522 H HOLD2
42 CONNECTOR CN-AD 47 VR523 PARA
43 VR401 V HOLD 48 CN-Mi2
44 TEST POINT TPS 43 CN-M11
45 VR521 H HOLD1 B2 [/F PWB (PWE-373A)
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CRT PWB (CRT I|/F PWB ASSY B—2)

51

59

g,

66 B

\ —+—54

G-—ss5

& G256

I —

o]

65 —— /C,;] s

64/ ﬂ G\\sg
i
62 61 60 B3

51

TEST POINT TP701B

61 | VR701G G GAIN

52

TEST POINT TPCRT

62 | VR701R R GAIN

53

VR751B B BIAS

63 | CONNECTOR CN-VIN

54

VR751G G BIAS

64 CONNECTOR CN-CE

55

VR751R R BIAS

65 | CONNECTOR CN-CM

56

VR7528B B SUB BRIGHT

66 CONNECTOR CN-CRT

57

VR752G G _SUB BRIGHT

B3 | CRT PwB (PWE-373B)

58

TEST POINT TP701R

59

TEST POINT TP701G

60

VR701B B GAIN
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CHOPPER CONTROL PWB (SuB PWB ASSY B—2)

B4

[ 71

[ CONNECTOR_CN-KGM

[ B4 | CHOPPER CONTROL PWB (PWE-376A) |

SW REG CONTROL PwB (SUB PWB ASSY B—2)

82

81

CONNECTOR CN-602

B5

SW REG CONTROL PWB, (PWE-376B)

82

CONNECTOR CN-601
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ADJUSTMENT PROCEDURES

Application Range

(N), (H), (P) 15 inch color monitor.

Product Name(Trade Name):
Mode! Name:

Destination:

Rated Voltage:

Product Outline

Preset Signals:

Horizontal Sync Frequency:
Vertical Sync Frequency:
Horizontal Sync Signal:
Vertical Sync Signal:
Composite Sync Signal:
Video Signal:

Composite Video Signal:

Video Signal Generator:
Brightness Meter:

Static Type High Voltmeter:
Direct Current Voltmeter:
Osci i loscope:

bacled from www.Manualslib.com manuals search engine

These specifications outline the adjustment procedures for Models JC-1535VMA/B/B(EE) /R

MultiSync 3V

JC-1535VMA/B/B(EE)/R (N), (H), (P)

North America, Europe, Asia,and the Southern Hemisphere
AC 100-120V 60Hz 1.6A (JC-1535VMA)

AC 220-240V 50/60Hz 0.9A (JC-1535VMB/B(EE)/R)

These models are compatible with the following signals:

VGA350.VGA400.VGA480,800X600(56),800X600(60),800X800(72),

EVGA350,EVGA400,EVGA480,8514/A,MACII,EVGA480(VESA),

1024x768(60)

30.5 to 50kHz

55 to 90Hz

TTL Level Positive Polarity,Negative Polarity

TTL Level Positive Polarity,Negative Polarity

TTL Level Negative Polarity

Analog Positive Polarity 0.7Vp-p/75 ohms

Analog(Video) Positive Polarity 0. 7Vp-p/75 ohms
(Sync) Negative Polarity 0.3Vp-p/75 ohms

Adjustment Equipment

The recommended equipment for performing MultiSync 3V adjustments is listed below.
Other equipment should be calibrated against this listing.

Leader Electron, LVG-1603

Minolta, Color Analyzer Il TV-2130 or CA-100
Sensitive Research,Model ESH

Internal Resistance 1 Megachm or More
Greater than 50 MHz Band Width

18
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Adjustment Signa !

Adjustment procedures are performed us
Note: The exclusive FG MAC ADAPTER or
Use the inverted cross hatch patt

ing the following signals:
CABLE must used when receiving signal 11.
ern of signal unless directed otherwise.

Nol Signal Name Video Signal Sync Polarity. (H/V)
1 VGA350 Analog 0.7V H/V Separate P/N
2 VGA400 Analog 0.7V H/V Separate N/P
3 VGA480 Analog 0.7V H/V Separate N/N
4 800x600(56) Analog 0.7V H/V Separate p/P
5 800x600(60) Analog 0.7V H/V Separate p/P
6 800x600(72) Analog 0.7V H/V Separate p/P
7 EVGA350 Analog 0.7V H/V Separate P/N
8 EVGA400 Analog 0.7V H/V Separate N/P
< EVGA480 Analog 0.7V H/V Separate N/N
10 8514/A Analog 0.7V H/V Separate P/P
R Analog 0.7V Composite N/N
11 MAC il G Composite 1.0V
B Analog 0.7v
12 1024x768(60) Analog 0.7V H/V Separate N/N
13 EVGA480(VESA) Analog 0.7V H/V Separate N/N
14 Sync Signal Analog 0.7V H/V Separate N/N

MAC Il Adapter Wiring Diagram

D-SUB 15P

MINI D-SUB 15P

. COMPOSITE SYNC

. GND

. G VIDEQ

. G GND
. N/C
. N/C

OO Ui+

. B VIDEQ
10. N/C

11. GND
12. N/C

OO0 1w

O
L_———_——_ﬁ_ﬂ_ .
—

12.

13. B GND

14. GND
15. N/C

13.
= 1.
15.

CONNECTOR SHELL

hacled from www.Manualslib.com manuals search engine

. R VIDEO
. G VIDEO
. B VIDEO

GND

. SELF TEST
. R GND
. G GND

B GND

N/C

GND

GND

MONITOR ID
COMPOSITE SYNC
GND

N/C

CONNECTOR SHELL

il"
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Signal Input Pin Assignments

Pin No.

o~ OO N

w

10
11
12
13
14
15
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Input Connector Pin Assignment

® © 0 ® 6
® @ ® © ©
O 6 O 6

Input Signal

VGA Compatible MAC H

R VIDEO R VIDED

G VIDED G VIDEO

B VIDEO B VIDEQ

GND (8514/A 1D) GND

GND (SELF TEST) GND (SELF TEST)
R GND R GND

G GND G GND

B GND B GND

N/C N/C

GND GND

GND (COLOR 1D) GND

MONITOR 1D MONITOR 1D

H SYNC COMPOSITE SYNC
V SYNC GND

N/C N/C

Note: Make sure that the test fixture cable has pin 5 (SELF TEST) grounded.
Pins 6,7 and 8 should be connected to shell housing to maintain
continuity of ground.
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Adjustment J i g

size and position settings.

This adjustment jig is used with a personal computer and monitor in order program

Downl { aded from www.Manualslib.com manuals search engine

PERSONAL HONITOR
COMPUTER SIDE
SIDE
1 PDA066
PRINTER PORT CNAD 1PIN
DATA 1 bit DAC DI
PDBO REP-ROM DI
PRINTER PORT
CNAD 2PIN
DATA 2 bit [ }
DATA l DAC CLOCK
PRINTER PORT [CNAD 3PIN }
DATA 3 bit
PDB2 741514 741506 PAC D
- 1 PDA066
PRINTER PORT L CNAD 4PIN
\DATA 5 bit H»———{ So— —>o—— [EEP-ROM cwcx]
PDB4 741514 741514 —
+5V 4
PRINTER PORT
; CNAD SPIN
{gﬁgg 6 bit ‘ J|>° ¢ [EEP—ROM cs]
741514 741514
PRINTER PORT o] CNAD 6PIN }
[Busy ] ey [EEP~ROM DO
21
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Adjustment | tems

" 1. Adjustment Preparation 12. Horizontal Phase Adjustment

2. Horizontal Hold Adjustment 13. Horizontal Size Adjustment -
3. Vertical.Hold Adjustment . 14. Adjustment Confirmation

4. High Voltage Adjustment 15. Video Amplitude Adustment

5. Vertical Linearity Adjustment 16. Cut Off Adjustment

6. Horizontal Centering Adjustment 17. Sub Brightness Adjustment

7. Parallelogram Distortion Adjustment 18. White Balance Adjustment

8. Vertical Size Adjustment 19. Focus Adjustment

9. Vertical Position Adjustment 20. CRT Purity and Convergence Alignments
10. Side Pincushion Adjustment 21. How to preset the Color Analyzer Il data
11. Trapezoid Distortion Adjustment

1. Adjustment Preparation
(1) Signal Generator (LVG-1603) Output Level Adjustment
When the all white of signal 1 (VGA350) is terminated at 75 ohms, adjust signal

generator output level so that each waveform of R,G,B signals are obtained as
shown below.

0.7V

[

When the all white of signal 11 (MACIl) is terminated at 75 ohms,adjust signal
generator output level so that waveform of G signal is obtained as shown below.

0.7V
0.3V
—_ Vv

(2) Adjustment Magnetic Fields

a) Models JC-1535VMA, JC-1535VMB and JC-1535VMB(EE) should be the natural magnetic
fields of Northern Hemisphere.
Vertical Magnetic Fields 0.35 Gauss
Horizontal Magnetic Fields 0.30 Gauss
b) Mode! JC-1535VMR should be the natural magnetic fields of Southern Hemisphere.

Vertical Magnetic Fields —0.40 Gauss
Horizontal Magnetic Fields 0.30 Gauss L
c) The monitor should be facing east. - * RERa

d) Before adjusting, degauss the entire unit by external degaussing coil.

22
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a) MAIN PwB

Power Switch
v VR651
VR7MO
VR7M1
VR5M2
VRAMO
VR5M1L
VRAM1
VR5MO
VR470
VR570
VR530
VR7KO
VR7LO0
SCREEN CONTROL
FOCUS CONTROL

peglbee

b) 1/F PWB

VR401
¥ VR521
¥ VR522

VR523

c) CRT PWB

VR701R
VR701G
VR701B
VR751R
VR751G
VR751B
VR752G
VR7528

pacled from www.Manualslib.com manuals search engine

(3) Production Line Initial Adjustment Control Settings

Before adjusting, set the position of controls as follows:

(See page 14 for Control Location)

OFF

Ful ly counterclockwise
BRI GHTNESS Fully clockwise
CONTRAST Fully clockwise
H POSI Center click position
V POSI Center click position
H SIZE Center click position
V SIZE Center click position
SIDE PIN Center click position
V LIN Mechanical center
H CENT Mechanical center
HV ADJ Fully counterclockwise
SUB CONT Fully counterclockwise
SUB BRIGHT Mechanical center

Fully counterclockwise
Fully counterclockwise

(See page 15 for Control Location)

V HOLD Mechanical center
H HOLD1 Fully clockwise

H HOLD2 Mechanical center
PARA Mechanical center

(See page 16 for Control Location)

R GAIN Mechanical center
G GAIN Mechanical center-
B GAIN Mechanical center
R BIAS 90° counterclockwise(Nine o’ clock)
G BIAS 90° counterclockwise(Nine o clock)
B BIAS 90° counterclockwise(Nine o’ clock)
G SUB BRIGHT Mechanical center
B SUB BRIGHT Mechanical center

Note: The controls marked with “X” are production line settings which are
adjustments made to prevent component damages upon initial power up.

23
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(4) Warm Up

Adjust this monitor after a minimum of twenty minutes to allow unit to reach
ambient operating temperature.

2. Horizontal Hold Adjustment

(1) Short TP-S pins 1,2 and 3.

(2) Receive signal 14 (SYNC ADJUST).

(3) Adjust VR521 (H HOLD1) so that there is one screen.

(4) Receive signal 6 (800x600(72)).

(5) Adjust VR522 (H HOLD2) so that there is one screen.

(6) Receive signal 4 (800x600(56)).

(7) Adjust VR521 (H HOLD1) so that there is one screen.

(8) Remove the short among TP-S pins 1,2 and 3.

(9) Receive signals 2 (VGA400),8 (EVGA400), check for synchronization.

3. Vertical Hold Adjustment

(1) Turn VR401 (V HOLD) fully clockwise.

(2) Receive signal 14 (SYNC ADJUST).Rotate VRA01 (V HOLD) slowly counterclockwise unt
the image starts to roll.Then turn VR401 back clockwise to the point the image fii
stops rolling.

(3) Receive signals 2,4,and 7 (EVGA350), check for synchronization.

4. High Voltage Adjustment
(Production Line Procedure)

(1) Turn VR530 (HV ADJ) fully counterclockwise.

(2) Receive signal 7 (EVGA350).

(3) Measure high voltage when anode current is shown OuLA.

(4) Adjust VR5S0 (HV ADJ) slowly so that high voltage is 24.0%0. 3kV.
(5) After adjusting,seal VR530 with a silicon adhesive and cap (VR590).

5. Vertical Linearity Adjustment
(Note: Perform this adjustment only if necessary.)

(1) Set VRA70 (V LIN(C)) to the mechanical center position.

(2) Receive the cross hatch pattern of signal 4 (800x600(56)).

(3) Adjust VR4M1 (V SIZE) so that display size is about 195mm.

(4) Adjust VRAMO (V POSI) so that display is centered within bezel.

(5) Adjust VR470 (V LIN (C)) so that up and down linearity is same.
(Turn VR470 (V LIN (C)) slowly counterclockwise when the squares on top are largel
than the those on the bottom.Turn VR470 slowly clockwise when the bottom
squares are larger.)

24
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6. Horizontal Centering Adjustment

(1)- Receive the all black of signal 4 (800x600(56)).

(2) Adjust SCREEN CONTROL so that back raster is bright.

" (3) Turn VRSML (H SIZE) so that the back raster is made larger than the active image.
o (4) Adjust VRS70 (H CENT) so that A=B. (See diagram below.)

-7

< BEZEL
A BACK RASTER

.

7. Parallelogram Distortion Adjustment

(1) Receive the cross hatch pattern of signal 4 (800x600(56)).

(2) Adjust VRS5M2 (H POS!), VR4MO (V POS1), VRGML (H SIZE) and VRAML (V SIZE) so that
display screen size is 260x195mm and centered within bezel.

(3) Adjust VR523 (PARA) so that A=B, C=D. (See diagram below.)

-

—>| A< —>| B |
CROSS HATCH - BEZEL
—> | c|<— —>| D |<—

8. Vertical Size Adjustment

(1) Receive the inverted cross hatch pattern of signal 3 (VGA480).

(2) Set VR4ML (V SIZE) to the center click position.

(3) Adjust VRAMO (V POS1) so that display is centered within bezel.

(8) Adjust the vertical display size to 195mm by using adjustment program.

See page 37 for adjustment program operating procedures.

9. Vertical Position Adjustment ’

(1) Receive the inverted cross hatch pattern of signal 3 (VGA480).
(2) Set VR4MO (V POS1) to the center click position.

(3) Vertically center the image within the bezel by using adjustment program-

See page 37 for adjustment program operating procedures.
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10. Side Pincushion Adjustment

" (1) Receive the inverted cross hatch pattern of signal 3 (VGA480).

(2) Set-VRAMO (V POSI),VR4ML (V S1ZE), VR5SMO (SIDE PIN) to the center click position. .

(3) Adjust. VRSML (H SIZE) so that the horizontal display size is about 260mm.

(8) Correct the pincushion distortion (make left and right sides straight) by using
adjustment program.

See page 37 for adjustment program operating procedures.

11. Trapezoid Distortion Adjustment

(1) Receive the inverted cross hatch pattern of signal 3 (VGA480).

(2) Set VRAMO (V POS1),VR4ML (V S1ZE),VRSMO (SIDE PIN) to the center click position.

(3) Adjust VRSM1 (H SIZE) so that the horizontal display size is about 260mm.

(4) Correct the trapezoid distortion (make left and right vertical sides equal in
length) by using adjustment program.

See page 37 for adjustment program operating procedures.

12. Horizontal Phase Adjustment

(1) Set VRSM2 (H POSI) to the center click position.
(2) Receive the inverted cross hatch pattern of signal 3 (VGA480).
(3) Horizontally center the image within the beze! by using adjustment program.

See page 37 for adjustment program operating procedures.

13. Horizontal Size Adjustment

(1) Receive the inverted cross hatch pattern of signal 3 (VGA480).

(2) Set USER CONTROLs (except BRIGHTNESS and CONTRAST) to the center click position.

(3) Set GAIN setting data and DAC data of H SIZE (CENT) to O by using adjustment progran

(4) Adjust H SIZE (MAX) so that display area is over—scan about 2 to 3mm by using
adjustment program. (When using LVG-1603, the inverted cross hatch pattern of first
and seventeenth vertical lines are to hide the bezel. (See diagram below.)

(5) Adjust H SIZE (CENT) so that display size is 260mm by using adjustment program.

This line is hidden
the bezel.

The Inverted Cross
Hatch Pattern of
Signal 3 (VGA480)

* When adjusting H SIZE (MAX) by signal 6 (800x600(72)), Use signal that made 87 percem
(87chr) the horizontal display character of standard signal and adjust H size to 260
mm that gain setting data and DAC data of H $IZE (CENT) is made O. _

See page 37 for adjustment program operating procedures.
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14. Adjustment Confirmation

When receiving the adjustment signals 1 to 13, make sure that the display size,position,
trapezoid and pincushions distortions are all within specification.Verify over-scan
performance by adjusting VRSM1 (H SIZE) control fully clockwise.

15. Video Amp!litude Adjustment
NOTE: Verify the following video input signal before performing white balance procedure.

Video: Analog 0.7Vp-p(75 ohms terminated)
Sync: H/V Separate TTL Level

Initial setting of adjustment controls

VR7MO BRIGHTNESS . Fully counterclockwise

VR7M1 CONTRAST : Fully clockwise

VR701R, G, B R,G,B GAIN - Mechanical center position

VR7KO SUB CONTRAST . Fully counterclockwise

VR751R, G, B R,G,B BIAS . 90° counterclockwise(Nine o’ clock)
VR752G,B G,B SUB BRIGHT . Mechanical center position

VR7LO SUB BRIGHT - Mechanical center position

SCREEN CONTROL . Fully counterclockwise

(1) GAIN Adjustment

a) Receive the all white 1/4 window pattern of signal 1 (VGA350).
b) Set VR7MO (BRIGHTNESS) fully counterclockwise, VR7M1 (CONTRAST) fully clockwise.
c) Adjust VR701R so that the TP701R on the CRT PWB are set to 40Vp-p.

Do not include the
clamp pulse

40Vp-p
| v

(2) SUB CONTRAST Adjustment
a) Receive the all white 1/4 window pattern of signal 1 (VGA350).

b) Set VR7MO (BRIGHTNESS), VR7ML (CONTRAST) fully counterclockwise.
c) Adjust VR7KO (SUB CONTRAST) so that TP701R on the CRT PWB is set to 10Vp-p.
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16. Cut Off Adjustment

(1) Receive the all black pattern of signal 1 (VGA350). )
(2) Set VR7MO (BRIGHTNESS), VR7M1 (CONTRAST) and SCREEN CONTROL fully counterclockwise. .
(3) Short.Test Points TPCRT pin 1 and 2 on the CRT PWB. :
(4) Short Test Points TP-S pin 1 and 4 on the |/F PWB.

(5) Turn SCREEN CONTROL clockwise slowly until a single color appears horizontally.
Adjust SCREEN CONTROL so that the color can faintly be seen.This color is the
reference color for the cut off adjustment. v

(6) Turn the non-reference color BIAS VRs until a white line is formed.

(7) Remove the short between TP-S pin 1 and 4 on the |/F PWB.

(8) Remove the short between TPCRT pin 1 and 2 on the CRT PWB.

%% Check the TV-Color Analyzer has been preset with the calibration data before
the starting next adjustment.

(¥1) Set mode selector of the TV-Color Analyzer Il to “CHROMA™ position.
(¥2) Select #1 CRT memory channel by pressing CRT key until LED lights beneath
appropriate channel number.
(*¥3) Select desired COLOR memory channels by pressing CRT key until LED lights
beneath appropriate channel numbers.
(*4) Check the preset data by pressing MR(memory read) key.This data will be shown
on the LED displays.
COLOR # Data“x” Data“y” Data“Y”
1(Memory-1) 0. 3000. 002 0. 30510. 002 6 cd/m Note:
2 (Memory-2) 0. 300£0. 002 0.305+0.002 20 cd/mf 1 cd/m=0.2918 Ft-L
(#5) If this data is not displayed, it has not been preset with the calibration data.
The ANALYZER must be preset with the calibration data according to the document
of the “How to preset the Color Analyzer |l data”.

*+% Degauss the monitor using an external degaussing coil before continuing with
the white balance adjustment.

17. Sub Brightness Adjustment

(1) Use memory-1(ANALYZER MODE) of Color Analyzer Il.

Memory-1 : Chromaticity coordinates x=0.300
y=0. 305
Brightness 6 cd/mi

(2) Set VR7MO (BRIGHTNESS) fully clockwise, VR7TML (CONTRAST) fully counterclockwise.

(3) Receive the all black pattern of signal 1 (VGA350).

(4) Adjust VR7LO (SUB BRIGHT) so that the R display of the Color Analyzer is 100.
(When unable to obtain 100, repeat step 16, Cut Off Adjustment.)

(5) Adjust VR752G,B (G,B SUB BRIGHT) to obtain 100 on the Green and Blue screens.

18. White Balance Adjustment

(1) Use memory-2(ANALYZER MODE) of Color Analyzerll.

Memory-2 : Chromaticity coordinates x=0. 300
y=0.305
Brightness 20 cd/m

(2) Set VR7MO (BRIGHTNESS), VR7M1 (CONTRAST) fully counterclockwise.
(3) Receive the all white 1/4 window pattern of signal 1 (VGA350).
(4) Adjust VRTML (CONTRAST) so that the R display of the Color Analyzer is 100. < T

(5) Adjust the other two VR701 (GAIN) controls to obtain 100 on their respective displ

28
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19. Focus Adjustment

(1) Receive the all “$” (4 dots missing) character pattren of signal 6 (800%600(72)).
(2) Set VR7TMO (BRIGHTNESS) so that the back-raster just disappears and set VR7ML (CONTRAST)
fully clockwise. ) )
(3) Adjust FOCUS CONTROL to obtain the best focus the whole screen.
The standard adjustment points are shown below.

20. CRT Purity and Convergence Alignments

Receive all white pattern of signal 6.Verify monitor over—scan capability by
adjusting VRSML (H SIZE) and VRAML (V SIZE).Return controls to center click
position.Adjust the brightness and contrast controls as follows.

BRIGHTNESS CONTROL : Set the position so that the back-raster just disappears
CONTRAST CONTROL  : Set the position so that the brightness obtains 100cd/n

(1) Purity

@ Receive the all white of signal 6 (800x600(72)).

® The monitor should be facing east and degauss the entire unit by external degaussing
coil.Make sure the single color purity in screen size 280mmx210mm.
If not,readjust CPC magnet and touch up using correction magnets.

29
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(2) Purity Adjustment

@ Be sure that the display is not being exposed to any external magnetic fields. _
@ Ensure that the spacing between the Purity Convergence Magnet (PCM) assembly and =thi
‘ CRT stem is 29mm=1mm. (See diagrams below)

‘ ® Produce a complete,red pattern on the screen. Adjust the purity magnet rings on the
PCM assembly to obtain a complete field of the color red.This is done by moving th
two tabs in such a manner that they advance in an opposite direction but at the sa
time to obtain the same angle between the two tabs,which should be approximately
180°.

® Check the complete blue and complete green patterns to observe their respective co
purity.Make minor adjustments if needed.

Purity Magnets

— 4-pole magnets (Red to Blue Convergence)

—— 6-pole magnets (Green to Magenta Convergence)

—

Picture Tube

T IT
—J

—

L- | F-29:1 mm
Purity, Convergence Magnet Assembly (PCM)

8 R B B/RG N
Perform the adjustment by opening Perform the adjustment by synchronous

the angie between the 1abs. rotation of the two tabs.

SR N

Pertorm the adjustment by opening

Perform the adjustment by synchronous the angle between the tabs.

rotation af the two tabs. J
Red to Blue Convergence Green to Magenta Convergence
(Magenta) , (White)
30
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(3) Convergence

Cu : Convergence error of horizontal direction
Cv : Convergence error of vertical direction C
Cs : Total deviation of Convergence error ¢ H

(Calculate by ” /Cu2 + Cv2 ™) :
Cy 1\

@ Receive the normal cross hatch pattern of signal 6 (800x600(72)).
@ Measure convergence error. If not value below,adjust static convergence by 4-pole
magnets and 6-pole magnets.

A —  BRZEL

A Zone (In a circle of 195mm in diameter that make center CRT face center)
Cu ,Cv : Within 0.35mm
C. : No rule

B Zone (Part except A zone within the rectangle of 260mmx195mm)
Cu ,Cv : Within 0.35m

If not,calculate C,.
C, : Within 0.50mm

For details,see list below.

Cu=0. 35m 0.35m<C,
=0. 40mm
C.=0.35mm 0K Calculate C, and judge

Within 0.50mm — 0K

0.35mm<Cv Calculate C, and judge Need to touch up
=0. 40mm Within 0.50mm — OK

C Zone (Part except A and B zone within the bezel)
Adjust the display screen to spread by using H Size VR and V Size VR.
CH ,Cv : Within 0. 45mn
C. : No rule

31
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(4) Convergence Adjustment

Cj Produce a magenta crosshatch on the screen.

@ Adjust the focus for the best overall focus on the screen.
Also adjust the brightness to the.desired condition.

® Vertical red and blue lines are converged by varying the angle between
the two tabs of the 4-pole magnets on the PCM assembly. (See page 30 for diagrams)

@ Horizontal red and blue lines are converged by varying the two tabs together,keeping
the angle between them constant.

® Produce a white crosshach pattern on the screen.

® Vertical green and magenta |ines are converged by varying the angle between the two
tabs of the 6-pole magnets.

@ Horizontal green and magenta lines are converged by varying the two tabs together,
keeping the angle between them constant.

32
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21. How to preset the Color Analyzer !l data

The 3V must use the Color Analyzer Il for performing the white balance adjustment.
The Color Analyzer Il must be preset with the standard values before performing this
adjustment procedure. .
This document will specify and explain how to program standard values into memory.
This section will specify and explain how to preset the standard values into the
Analyzer’s memory. .
(General)
The 3V unique specified white balance is set to: “x=0.300, y=0.305".
(Memory preset procedure)

Equipment: Minolta,Color Analyzer Il TV-2130/2140/2150/2160

3V

(1) Setup

Use the VGA480 signal for data storage.The monitor should be connected to the signal

generator for a minimum of twenty minutes.
(2) Zero Calibration

a) Connect probe to main unit’s probe terminal, turn power switch on.

b) An automatic check is conducted as soon as power is turned on. If check
is satisfactory, top digital display reads “CAP”.

¢) Place calibration cap over probe or set probe in calibration chamber located on
top of unit.

d) Press CAL key. “CAL” appears in top of display during operation,and all displays
blink when calibration is complete.

(3) Presetting the phosphor characteristics
a) Set mode selector to ANALYZER position.
b) Display “Pure Red” 1/4 window pattern on CRT screen.
BRIGHTNESS CONTROL: Fully counterclockwise
CONTRAST CONTROL: Fully clockwise

c) Press probe firmly against monitor screen center.

d) Select CRT channel number by pressing CRT key until LED lights indicate
channe! #1.

e) To measure red phosphor characteristics,press the CAL key until LED lights
beneath channel R.

f) After readings on LED display have stabilized, store values by pressing CAL key
while holding down MS key.A LED beneath channel R blinks to confirm that red
phosphor characteristics have been properly stored.

g) Repeat procedures b) through f),two more times,using CAL key select channels G
and B, and consecutively input green and blue phosphor characteristics into
memory.When all primaries are input to memory, LEDs beneath R,G and B blink
briefly to indicate that the phosphor characteristics are properly stored in a
#1 CRT channel.

NOTE: All three phosphor characteristics must be stored in memory for accurate
measurement in analyze mode.

33
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(4) Presetting data into memory 1

a) Set mode selector to CHROMA mode.

b) Set the color channel to “1"” by pressing COLOR key.

c) Set the GRT channel to “1” by pressing CRT key.

d) Display “All White” pattern on CRT screen.

BRIGHTNESS CONTROL: Arbitrary position
CONTRAST CONTROL: Arbitrary position

e) Press probe firmly against monitor screen. Use tape to attach the probe to the
screen to make this procedure easier to perform.

f) Generate the following white pattern on monitor’s screen by adjusting
a combination of the R,G and B ratio on the signal generator;or the R,G and B
gain controls and/or the BRIGHTNESS and CONTRAST CONTROLS.

(Memory-1 white) x=0.300 y=0. 305 Y=6 cd/m?

g) Once desired values are shown on digital display, press COLOR key while holding
down MS key to store this data.The LED beneath “1” blinks and two center LEDs
(green) on each deviation array light to confirm that data has been properly
stored.

(5) Presetting the white balance data that named “Memory-2".

a) Set mode selector to CHROMA mode.

b) Set the color channel to “2” by pressing COLOR key.

¢) Set the CRT channel to “1” by pressing CRT key.

d) Display “All White” pattern on CRT screen. '

BRIGHTNESS CONTROL: Arbitrary position
CONTRAST CONTROL: Arbitrary position

e) Press probe firmly against monitor screen. Use tape to attach the probe to the
screen to make this procedure easier to perform.

f) Generate the following white pattern on monitor’s screen by adjusting
a combination of the R,G and B ratio on the signal generator;or the R,G and B
gain controls and/or the BRIGHTNESS and CONTRAST CONTROLS.

(Memory-2 white) x=0.300 y=0.305 Y=20 cd/m*

g) Once desired values are shown on digital display, press COLOR key while holding
down MS key to store this data.The LED beneath “2” blinks and two center LEDs
(green) on each deviation array light to confirm that data has been properly
stored.

(6) Set the write protect

After presetting all data,set the W-LOCK switch to ON located under the plastic

strip on the bottom of the color Analyzer.The preset data will be stored for 1,500

hours provided the Analyzer is used for at least 7 hours per week.

If the data is lost,it will be necessary to reprogram the Analyzer with the above

procedure.
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Adjustment Program Operating Procedures

These operating procedures apply the adjustment program “ADJ203. BAS”
General Description

Functions: The off-line adjustment program of the horizontal/vertical display size
and position. o
File names: ADJ203.BAS, PRINT. POT
Working Conditions:
PC-9801 or IBM PC/AT compatible
(The PRINT.POT’s value is changed by using personal computer. )
MS-D0S, MS-BASIC or compatible programs
Programing Language:
MS-BASIC
Equjpments:  Adjustment Jig,Printer Cable, 5V Power Supply

Adjustment Procedures
1. Adjustment Preparation

(1) Turn the power switch on the monitor.
(2) Connect the printer cable between PRINTER PORT (Personal Computer) and
CN-PRT (Adjustment Jig).
(3) Connect 5V power supply to CN-B (Adjustment Jig).
(4) Turn the power switch on the personal computer.
(5) At the DOS prompt execute MS-BASIC program.Run the “ADJ203.BAS” basic routine.
(6) Connect a cable from CN-OUT (Adjustment Jig) to CN-AD (Monitor’s I/F PWB).
(7) Set USER CONTROLs (except BRIGHTNESS and CONTRAST) to center click position.

NOTE: Initialize a new ROM before interfacing the video generator to avoid storing
inval id data.

Program Operating Procedures

1. Run “ADJ203.BAS”. First,determine the monitor’s ID and input the 3 digit character.

Use 0 to 9 and A through Z (UPPER CASE ONLY).

2. Next, initialize the ROM. Input “Y” when using un—-initialized ROM.

3. T.TOTAL is automatically selected upon the ROM's initialization when “Y” is input
in last step.When “Y” is not input,select from 1 to 16 the screen (s) to be

adjusted.Al! signals are affected when “T" T.TOTAL’s adjustment is performed using
signal 3 (VGA480).

37
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6. Power up all equipment (signal source, monitor, PC),
EEPROM and to the disc to assure proper data storage and reduce risk of damaging DACs.

4. Once the input signal is selected the adjustments screen will appear.Press “1”

through “7” to select adjustment item to be manipulated. Two figures will be
displayed. The left side display “0” to “3" corresponds to the gain level setting.
The right side “0” to “255” corresponds to the DAC level setting.The adjustment
values are based on gain and DAC data.Key operations manipulate DAC and gain
data is varied by one when the DAC data exceeds the limit.Gain adjustment limits
are from “1” to “3”,DAC adjustment limits range from “0” to “255”.

DAC data is manipulated as shown below:

DECREASE DATA INCREASE DATA

KEY PRESS STEPS CHANGED KEY PRESS STEPS CHANGED
1 -1 3 +1
4 -2 6 42
7 -5 g 15

Pressing “5” will restore factory preset DAC data.

Press the RETURN key upon completion.New data is written to the EEPROM and the
adjustment screen is displayed.Upon completion off all adjustments type “0” and
return to the select adjustment item screen.Type “E” upon completion of all
adjustments for the monitor and all of this data will be written to the PC's
disc in the file DATA.xxx (Where xxx is the monitor ID of step 1).

NOTE: When selecting signals in the PC program above,be sure to change video
generator’s signal as well.

5. Dac data change of each adjustment item as follows:

Adjustment [tem The change of the screen by changing the DAC data

H POSI : The screen moves right when the data values are increased.
The screen moves left when the date values are decreased.

The syncronization flows when the data values are too
small.Caution.

vV POSI : The screen moves up when the data values are increased
The screen moves down when the data valus are decreased.

H SIZE(MAX) : The screen is large when the data values are increased.
The screen is small when the data values are decreased.
Make these adjustments carefully as circuit damage can
occur when data values become too large.

H SIZE(CENT) : The screen is small when the data values are increased.
The screen is large when the data values are decreased.

V SIZE : The screen is large when the data values are increased.
The screen is small when the data values are decreased.

SIDE PIN : The screen is pincushion when the data values are increased.

The screen is barrel when the data values are decreased.

TRAPEZOID : The screen’s up is spread when the data values are decreased.
The screen’s down is spread when the data values are increased.

P
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Adjustment Program

Make the subdirectory named DATA for preserving data under root directory.

Make the file named print.pot which describes the /0 address of printer port of the
personal computer for adjusting and place it in the same directory that ADJ203.BAS exists.
See the program’'s address 1090 to 1115 as shown below and write the adapted values to
print. pot.

1000 :SAVE "adj203.BAS”, A

1010

%ggg . CN203 ROM/DAC TEST PROGRAM_3 Ver 1.3
1040 ° 1992-12-12 Ver 1.1
1050 ° 1993-03-18 Ver 1.2
1051 ° 1993-04-27 Ver 1.3
1060 °’

1070 DIM D(13),R(11),C(2),A(7),A$(17), $$(16)

1080 DIM DA(17),08(17,8,2),DC(17,8,2)

1081 OPEN “PRINT.POT™ FOR INPUT AS #1

1082 INPUT #1,F$

1083 F=VAL(F$):CLOSE %1

1084 |F F=8HA0 THEN PC$="98"

1085 |F F=8H278 OR F=8H378 OR F=8H3BC THEN PC$="1BM"

1086 |F PC$="98" OR PC$="1BM" THEN 1090

1087 CLS : PRINT "UNKNOWN PC !!! ™ : END

1030 ’F=gH40 : PC$="98" *F=PRINTER PORT FOR NEC PC-9801
1100 °’F=8H278 : PC$="1BM" *F=PRINTER PORT FOR IBM PC/AT
1110 ’F=gH378 : PC$="1BM" "F=PRINTER PORT FOR |BM PC/AT
1115 ’°F=8H3BC : PC$="1BM" "F=PRINTER PORT FOR IBM PC/AT
1120 OUT F,4

1130 OUT F,6

1140 °

1150 A$(0)=" E. END”

1160 A$(1)=" 1. VGA350”

1170 A$(2)=" 2. VGA400”

1180 A$(3)=" 3. VGA480”

1190 A$(4)=" 4. SVGAB00+600(56)”
1200 A$(5)=" 5. SVGA800%600(60)”
1210 A$(6)=" 6. SVGAB00*600(72)"
1220 A$(7)=" 7. EVGA350”

1230 A$(8)=" 8. EVGA400”

1240 A$(8)=" 9. EVGA480"

1250 A3(10)="10. 8514/A”

1260 A$(11)="11. MAC2”

1270 A$(12)="12. SVGA1024+768(60)"

1280 A$(13)="13. SVGA1024%768(72)"
1290 A$(14)="14. SVGA1024%768(75)"

1300 A$(15)="15. EVGA480(VESA)”

1310 A$(16)="16. UNKNOWN”

1315 A$(17)=" T. TOTAL”

1320 °

1330 FOR K=0 T0 S

1340  R(K)=0

1350 NEXT

P
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1360
1370

1380 -~

1330
1400
1410
1420
1430
1440
1450
1460
1465
1470
1472
1475
1480
1490
1500
1510
1511
1512
1513
1514
1515
1516
1517
1518
1520
1530
1540
1550
1560
1570
1580
1530
1600
1610
1620
1630
1640
1650
1660
1670
1680
1681
1682
1683
1684
1685
1700
1701
1702
1710
1720
1730
1740
1750
1760
1770
1780
1785

FOR K=1 TO 7
READ A, B
DA(K)=(5+A*3-(A\2)*2)*(B+1)
NEXT
FOR I1=1 TO 16
FOR J=1 T0 7
READ A
DB(1,d,0)=A
A=(DA(J)*A)\1
DB, J, 1)=(A\2304)+(A\2048) +(((A\1280)+2)\3)
oc(l,d,1)=D8(1,d,1)
DB(!. J, 2)=(A/(5+DB(1, J,1)¥3-(DB(1, J, D\2)*2))\1-1
IF DB(1,J,1)=3 AND DB(1,J,2) > 255 THEN DB(I,J, 2)=255
pCc(l,d, 2)=DB(1,4,2)
NEXT

|F PC$="98" THEN FILES "\DATA" ELSE FILES "\DATA\”
PRINT ” INPUT SET No. ;

INPUT S$ :

§$=LEFT$(S$+” ”'3)

FOR I=1 TO 16
S$(1)=RIGHT$(" "+STR$(1),2)
FOR J=1 T0 7
S$(=s$(N+", , "
NEXT
NEXT

"CLS

"PRINT ” READ FILE 2 (Y/N) ™;

" A$=INKEY$ '

"IF A$=""" THEN 1650

TIF A$="Y" OR A$="y" THEN GOSUB 8000

CLS

PRINT ” ROM INITIALIZE 2 (Y/N) 7
A$=INKEY$

IF A$="" THEN 1683

IF A$="Y" OR A$="y” THEN 3800

GOsuB 8000

CLS

FOR 1=0 TO 17
PRINT A$(1)

NEXT

PRINT

PRINT "INPUT NUMBER (1-16) OR E (END) OR T (TOTAL)";

INPUT A$

IF A$="E” OR A$="e” THEN 1840

[F A$="T" OR A$="t" THEN A$="17"

40
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1790 A=VAL(A$)

1800 IF A<l OR A>17 THEN 1710

1810 B$=A$(A)

1820 GOTO 3350

1830 ° -

1840 |F S$=" " THEN END

1850 S$=""\DATA\DATA. "+S$

1860 OPEN S$ FOR OUTPUT AS #1

1870 PRINT #1,S$

1880 FOR 1=1 TO 16

1890 PRINT #1,S$(1)

1900 NEXT

1910 CLOSE #1

1920 GOTO 1510

1930 °

1940 CLS

1950 PRINT "MODE : " ;B$ > B$ = SIGNAL MODE

1960 PRINT

1970 PRINT ” SIGNAL CHANGE”

1980 PRINT ” H. POSI”
V.POSI”

1990 PRINT ”

2000 PRINT ” H. SIZE(MAX)”

2010 PRINT ” H. SIZE(CENT)”
V.SIZE”

2020 PRINT ”
2030 PRINT ” SIDE PIN”
TRAPEZOIDE™

2035 PRINT ”

2040 PRINT

2050 PRINT “INPUT NUMBER (0-7)";

2060 INPUT B "B
2070 IF B<O OR B>7 THEN 1940

2080 |F B=0 THEN 1710

2090 C=(A-1)*8+B-1 " C
2095 |F A=17 THEN C=18

2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220 D
2230 E .
2235 |F A=17 THEN D=DB(3,B,1)

2236 1F A=17 THEN E=DB(3,B,2)

2240 GOTO 2470

2250

2260 |F D<O THEN D=0:E=0:GOTO 2470
2270 E=255

2280 GOTO 2470

2290 °

2300 IF D>3 THEN D=3:E=255:GOTO 2470
2310 IF D=1 THEN E=153

2320 IF D=2 THEN E=218

2330 |IF D=3 THEN E=182

2340 GOTO 2470

NomhppEo

VR

ROM ADDRES

il

skkkkkkkkkkikkkikkkkkikkkkkkkkkkkkkkkkk kbbbl kk bbbk kkkokkkkokkkkdokkk

DAC/ROM WRITE TEST

*kkkkkkkkkkkkikkkkkkkkkkkkkkkkkkkkk kbbb kkkkkkkkkkkkkkkkkkkkkkkdkkdk

0)=((B+1) \ 8) MOD 2 > D(X)=0UTPUT DATA
1)=((B+1) \ 4) MOD 2 ’ BITO=DATA

2)=((B+1) \ 2) MOD 2 ’ BIT1=CLK
3)=(B+1) MOD 2 ’ BIT2=LD
B

(A,B,lg > D = DAC GAIN
" E = DATA

O EICICT ¢ e e e = - e
[OhyEhy
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2350

2360 IF D=0 AND E<O  THEN E=0

2370 “{F D=1 AND E<153 THEN D=0:E=255
2380 IF D=2 AND E<218 THEN D=1:E=255
2390 IF D=3 AND E<182 THEN D=2:E=255
2400 GOTO 2470 -

2410 °

2420 IF D=0 AND E>255 THEN D=1:E=153
2430 IF D=1 AND E>255 THEN D=2:E=218
2440 |F D=2 AND E>255 THEN D=3:E=182
2450 IF D=3 AND E>255 THEN E=255
2460 °

2470 D(9)=D \ 2

2480 D(8)=D MOD 2

2490 °

2500 D(7)=(E \ 128) MOD 2

2510 D(6)=(E \ 64) MOD 2

2520 D(5)=(E \ 32) MOD 2

2530 D(4)=(E \ 16) MOD 2

2540 D(3)=(E \ 8) MOD 2

2550 D(2)=(E \ 4) MOD 2

2560 D(1)=(E \ 2) MOD 2

2570 D(0)=E MOD 2

2580

2590 FOR 1=13 TO O STEP -1

2600  OUT F,D(1)

2610  OUT F,D(1) OR 2

2620 NEXT

2630 OUT F,D(0) OR 6

2640 OUT F,6

2650 PRINT D,E

2660 A$=INKEY$

2670 IF A$="" THEN 2660

2680 ' IF A$="2" THEN D=D-1:GOTO 2260
2630 ' IF A$="8" THEN D=D+1:GOTO 2300
2700 IF A$="1" THEN E=E-1:GOTO 2360

2710 IF A$="4" THEN E=E-2:GOTO 2360
2720 |F A$="7" THEN E=E-5:G0TO 2360
2730 IF A$="3" THEN E=E+1:GOTO 2420
2740 |F A$="6" THEN E=E+2:GOTO 2420
2750 |F A$="9” THEN E=E+5:G0TO 2420

2760 ° IF A$="5" THEN E=128:GOTO 2470

2763 IF A$="5" AND A=17 THEN D=DB(3,B,1):E=DB(3,B, 2):GOTO 2470
2765 |IF A$="5" THEN D=DB(A, B, 1):E=DB(A, B, 2):G0TO 2470
%;gg IF A$<CHR$(13) THEN 2660

2790 |F A=17 THEN 2830

2800 |F A=4 THEN 2300

2810 Z=0:GOSUB 2970:GOTO 1940

2820 °

2830 Z=17

2840 FOR A=1 TO 16

2850 GOSUB 2370

2860 NEXT

2870 A=17:1=0

2880 GOTO 13940

2830 °

2900 A=4:GOSUB 2370

2910 A=16:G0SUB 2970
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2940
2350
2969
2970
2980
2930
3000
3010
3020
3030
3040

A=4
GOTO 1940

R(10)=1
R(7)=1
R(6)=1
GOSUB 4130
C(2)=1
C(1)=0
C(0)=1

| A

’ ROM WRITE ENABLE

* DATA WRITE

3050 J=B

3060
3070
3100
3110
3115
3120
3130
3140
3150
3160
3220
3230
3240
3242
3244
3246
3250
3260
3270
3280
3230
3300
3310
3320
3330
3340
3350
3360
3370
3380
3330
3400
3405
3410
3420
3430
3440
3450
3460
3470
3480
3430
3500
3510
3520
3530
3540

DA(0)=(5+D#3-(D\2)*2)*(E+1)

IF Z=17 THEN DA(0)=(DA(0)*DB(I,J, 0;)\

DB(1,J,1)= (DA(0)\2304)+(DA(0)\2048)+(((DA(0)\1280)+2)\3)
DB(1,J, 2)=(DA(0)/(5+DB(1, J, 1)*3-(DB(1, J, 1)\2)*2))\1-1

AF n§(| 1.1)=3 AND DB(I,J,2) > 255 THEN DB(I,J, 2)=255
=|-

B=J+1

GOSUB 4240

A=1

B=J

R(10)=1

R(7)=0

R(6)=0

L1$=LEFT$(S$(A), 3+(B-1)*8)
L2$=RIGHT$(S$(A), (7-B)*8)

S$(A)=L1$+STR$(DB( I, J, 1))+", "+RIGHT$(”

GOSUB 4130

RETURN

* ROM WRITE DISENABLE
"+STR$(DB(1, J,2)), 4)+L2%

T pkkkkk bbb R R Rk R Rk R Rk kbR R Rk kR Rk bk kR ok
9’

> ROM READ TEST

L

L T T T sttt L e Rt

C(2)=1

C(1)=1

€(0)=0

AC0)=0

FOR B=0 T0 7
C=(A-1)*8+B
IF A=17 THEN C=16
A(B; C\64 MOD %

Z

6) MOD 2
) MOD 2
) MOD 2
) MOD 2
2

* A(X)=ROM ADDRES

OO0

(
(
(
(
(
(

/////

3
1
8
4
2

B> >
f\/\/\f\/‘\/\
ORNWaAD
N o e N
o

mmwggg oo

out
ouT
ouT F
FOR I=
ouT
ouT
NEXT

mmun I

STEP -1
OR &H42
OR &H60

/\/\ONONG

OO HAD
oo
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3550
3560

3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3630
3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3300
3910
33920
3330
3940
3350
3960
3970
3380
3330
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110

3570 -

FOR (=7 TO O STEP -1
OUT F,A(1) OR &H42
0UT F,A(1) OR &H60
NEXT
FOR 1=13 TO O STEP -1

OUT F,&H40
OUT F, &H60
0UT F, &H62
OUT F,&H42
NEXT
OUT F, &H46
OUT F, &166
OUT F, &H46
OUT F, &H66
OUT F, &H46
ouT F,6
NEXT
GOTO 1940

'************************************#***##**************¥***************

" ROM CLEAR (ROM INITIALIZE)

’ ************************************************************************

PRINT ”Y”:PRINT:PRINT
PRINT ™ NOW INITIALIZE"
FOR I= TO 16

FOR J=1 TO 7

GOSUB 4000

" FOR K=1 TO 1000:NEXT

NEXT
NEXT

FOR 1=1 TO 16

S$(1)=RIGHT$(" "+STR$(1),2)

FOR J=1 T0 7

NE§¥(1)=S$(I)+","+STR$(DB(I,J,1))+","+RIGHT$(" "+STR$(DB(1,J,2)),4)
NEXT

A$="T" > ROM DATA READ (INITIAL)
*B$=A$(A)
GOTO 1780

R(10)=1 ’ ROM WRITE ENABLE
R(7)=1

R(6)=1

GOSUB 4130

A=1-1 * ROM DATA WRITE
B=J+1

GOSUB 4240

R(10)=1 ’ ROM WRITE DISENABLE
R(7)=0

R(6)=0

GOSUB 4130

RETURN
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4120
4130
4140
4150
4160
4170
4180
4130
4200
4210
4220
4230
4240
4250
4260
4270
4280
4230
4300
4310
4320
4330
4340
4350
4360
4370
4380
4330
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4610
4620
4630
4640
4650

OUT F,&H46

OUT F, &H66

OUT F, &H46

FOR K=10 T0 O STEP -1
OUT F,R(K) OR &H46
OUT F,R(K) OR &H66

NEXT

OUT F,&H46

OUT F,6

RETURN

C=Ax8+B-2
CE23=1
c(1)=0
€(0)=1

D(1)=(08
D(0)=DB(

OUT F,&H46

OUT F, &H66

OUT F, &H46

FOR K=2 TO 0 STEP -1
OUT F,C(K) OR &H46
OUT F,C(K) OR &H66

NEXT

FOR K=7 T0 O STEP -1
0UT F,ACK) OR &H46
OUT F,A(K) OR &H66

NEXT

FOR K=13 T0 0 STEP -1
0UT F,D(K) OR &H46
OUT F,D(K) OR &H66

NEXT
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4660 OUT F,&H46

4670 OUT F,&HB6

4680 - OUT F, &H46

4690 OUT F,&H66

4700 OUT F, &46

4710 OUT F,6 .

4720 FOR K=0 TO 10:NEXT
4730 RETURN

4740

4728 DATA 0, 207, 0, 175, 0, 83, 0, 49, 0, 151, 0, 127, 0, 177
47 ’

4770 DATA 1 , 1.126, 1 , 1 , 1.51, 0.063, 1.011
4780 DATA 1 , 1.108, 1 , 1 , 1.291, 1.016, 1.017
4790 DATA 1 s 1 , 1 , 1 , 1 , 1 , 1
4800 DATA 1.087, 0.977, 2.108, 0.98 , 0.841, 1.008, 0.983
4810 DATA  1.227, 0.983, 3.180, 1.082, 0.84 , 1.055, 0.994
4820 DATA  1.999, 0.634, 6.056, 2.102, 1.318, 1.189, 0.955
4830 DATA 1.307, 1.023, 3.218, 1.224, 2.021, 1.183, 0.977
4840 DATA 1.316, 1.011, 3.199, 1.122, 1.726, 1.157, 0.977
4850 DATA 1.323, 0.977, 3.218, 1.204, 1.371, 1.126, 0.977
4860 DATA 1.111, 1.063, 1.892, 0.878, 1.603, 1.11, 1
4870 DATA 1.23, 1.189, 2.53 , 1.224, 1.153, 1.039, 1.017
4880 DATA 1.615, 1.006, 5.742, 1.327, 0.947, 1.173, 1.023
4890 DATA 1.087, 0.977, 2.108, 0.98 , 0.841, 1.008, 0.983
4900 DATA 1.087 0.977, 2.108, 0.98 , 0.841, 1.008, 0.989
4910 DATA 1.615 0.966, 3.123, 1.224, 1.281, 1.173, 0.989
4920 DATA 1.087, 0.977, 2.108, 0.88 , 0.841, 1.008, 0.989
4930 °

8000 °

8010 °’

8020 ° DATA FILE READ

8030 °’

8050 ’

8060 ’

8070 CLS

8075 PRINT

8080 PRINT ™ INPUT DATA No. ”;

8090 INPUT S1%

8100 IF S1$<>” ™ THEN 8110

8110 PRINT:PRINT

8115 |F PC$="98" THEN FILES "\DATA”:GOTO 8075 ELSE FILES "\DATA\":GOTO 8075
8120 S1$="\DATA\DATA.”+S51%

8130 OPEN S1$ FOR INPUT AS #1

8140 INPUT #1,52%

8150 PRINT S2%

8160 PRINT

8170 PRINT "MODE  H.POS V.POS  H.SIZE1 H.SIZE2 V.SIZE  SIDE.PIN TRAPEZOIDE ™
8180 PRINT

8190 FOR I=1 TO 16

8200 INPUT #1,52¢

8210  PRINT RIGHT$(™ "+S2%,2);

8220 FOR J=1 T0 7

8230 INPUT #1,S3$, S4$

8240 PRINT ” ":83%;” ";RIGHT$("  "+54%,3);
8250 NEXT

8260 PRINT

8270 NEXT
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8271
8272
8273
8274
8280
3000
3130
9200
8210
9220
9230
8240
3250
3260
8270
9280
3350
8360
3370
8375
3380
3390
9335
3400
9410
8420
3560
9570
9580
9590
3600
3610
3620
3630
3640
3650
3660
9670
9680
9690
9700
8710
8720
3730
9740
3750
9760
8770
9780
9790
3800
3810
3820
9830
3840
9850
9860

S2$=INKEY$
IF $2$="" THEN 8272

RETURN

T S S P S T e S e eSS T e TS T RS
]

: ROM READ

* kkkkikkkkkkkkkbkb ik kbR bRk kR Rk kb kbbb kkkk bk kb kkk bk kbbb kR kkkokkk
s

CLS

PRINT:PRINT

PRINT ” ROM READ”
PRINT

PRINT ” NOW READING”

FOR [=1 TO 16
S$(D=RIGHT$("
FOR J=1 70 7

GOSUB 9580
S$(1)=8$(1)+", "+STR$(DB(I, J, 1))+", "+RIGHT$ ("
NEXT
NEXT

"+STR$(1),2)

”+STR$(DB(1,J,2)),4)

RETURN

A=1-1 ’
B=J+1

GOSUB 9630

RETURN

C=A%8+B-2 ’
C(2)=1 ’
c(1)=1 ’
€(0)=0

A(7)=(C \ 128) MOD 2 ’
A(G) (C \ 64) MOD 2

2) MOD 2

) MOD 2

ROM DATA READ

ROM DATA READ
C(X)=COMMAND

BITO=DATA
BIT5=CLK
BIT6=CS

A(X)=ROM ADDRES

OUT F,&H46

FOR K=2 TO O STEP -1
OUT F,C(K) OR &H46
OUT F,C(K) OR &H66

NEXT

FOR K=7 TO 0 STEP -1
OUT F,A(K) OR &H46
OUT F,A(K) OR &H66

NEXT
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9870 FOR K=13 TO O STEP -1

9890  OUT F,&H46

9890~  OUT F, &66

9900 IF PC$="98" THEN D(K)=CINP(F+2) AND 4)/4 FOR NEC 9801

9910 IF PC$="1BM" THEN D(K)=(INP(F+1) AND 128)/128" FOR IBM PC/AT

8920 NEXT - .

9930 OUT F,&H46

9940 0UT F, &H66

9950 OUT F,&H46

9960 OUT F,&H66

9970 OUT F,2H46

9980 OUT F,6

9390 ’

10000 DB(I,J,1)=D(3)*2+D(8)

%88%8 DB(|,J.2)=D(7)*128+D(6)*84+D(5)*32+D(4)*16+D(3)*8+D(2)*4+D(1)*2+D(0)
RETURN
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TROUBLE SHOOTING

Refer to the User Manual’s trouble shooting section before using this chart.

0N D o

8.1
8.2
a.
10.
11.
11.
11.
11.
12.
13.
13.1
13.2
14.
14.1
14.2
15.
15.1

wW N -

16
17.
18.
19.
19.1
19.2
20.
20.1
20.2
20.3
20.4
21.
21.1
21.2
22.

TABLE OF CONTENTS

NO RASTER  --reereererrsssessserersess oo e
ABNORMAL IMAGE OR RASTER BRIGHTNESS (Too dark or Too bright) e
HIGH VOLTAGE FATLURE  -rroeerresssssssmssemsrmss st s s
NO HORIZONTAL DEFLECTION  rooeeoeereommemsssssssssncmmssss s
NO VERTICAL DEFLECTION = -eooecscssmsmemsmsmmmmmmmrme s snnrmssss s s e s
LOW B+ CHOPPER CONTROL CIRCUIT OR THE HEATER SUPPLY VOLTAGE FAILURE -
HIGH B+ CHOPPER CONTROL CIRCUIT OR THE DEFLECTION CIRCUIT B+ FAILURE -
HORIZONTAL OSCILLATOR FATLURE  -eoresrsermrsmsosmmmemssssnmemsissnmsennrn s rencn st
HOR1ZONTAL OSCILLATOR OPERATION FAILURE  -r-roosessssmmmsssmsomnmmmsesscemsn s
UNSTABLE HORIZONTAL SYNCHRONIZATIQON  -oseeeemsessmsmrmmssmumasassrasssesasssmrnass e
UNSTABLE VERTICAL SYNCHRONIZATIQN = -ocvermresssemsemsemsrammemmsasmecmsu s s e
HIGH VOLTAGE PROTECTOR INCORRECT OPERATION OR FAILURE -rrooeeemssrmmmsmmssmmrmmsssemeeeeennes
DISTORTION FATLURE -woreeesrrerermrrmsrmsssssaso st st s
SIDE PINCUSHION CONTROL CIRCUIT FATLURE  -reeereommmossemsmmmmemsssmmsnmssssmsen s s
VERTICAL TRAPEZOID DISTORTION CONTROL CIRCUIT FAILURE -eoreveorremmassmsmssssmmsseeeenness
PARALLELOGRAM DISTORTION CONTROL CIRCUIT FATLURE  -reroveemsremmmemmmmmsemmmsmmmsmmmaeeenes
SWITCHING REGULATOR CIRCUIT FATLURE -ereeessesesseesmoseesees et
Y] ST 74 S Y L ——
HOR1ZONTAL IMAGE SIZE FAILURE OR ABNORMAL FUNCTION  oeoooeremmesmmmmmsssmmmsmmmn e
VERTICAL IMAGE SIZE FAILURE OR ABNORMAL OPERATION  -eeosserromsssemmomsssemmmssssmmssessennens
IMAGE POSITION FATLURE = -ooeeeremrmsmsessmemmsmmess st
HOR1ZONTAL IMAGE POSITION FATLURE  coeeeememsesesmsmsmsmsemsmsimsssasmm st nnmn
VERTICAL IMAGE POSITION FAILURE --oreeeremesememsmsmmsmsmsmsss s s
USER CONTROL FATLURE  sreereresrsssssssmsmssss s
BRIGHTNESS USER CONTROL FAILURE  ----oeoosmerssomssoers s os s
CONTRAST USER CONTROL FATLURE  creermsmremsemmesmrmsmmsn s nmmesssnenon st ran o e
HORIZONTAL POSITION CONTROL FAILURE OR ABNORMAL OPERATIQON  coeecoooeememsssenemeeeenes
VERTICAL POSITION CONTROL FAILURE OR ABNORMAL OPERATION  -oooreeeesssssremmsssseneeneces
HORIZONTAL SIZE CONTROL FAILURE OR ABNORMAL OPERATION coorroooeemsosoomrssssmensssces
VERTICAL SIZE CONTROL FAILURE OR ABNORMAL OPERATION -sovoeeemsesssmmmesssssssneeesssoe
SIDE PINCUSHION CONTROL FAILURE OR ABNORMAL OPERATION  eeeeesomeoemssssmmcmmssmmsnseness
ABNORMAL WHITE BALANCE  -oooseeessessesssmmms st
BLANKING CIRCUIT FAILURE (Visible the retrace line on the back raster) -
pOOR FOCUS ................................................................................................................................
08 T T D
HORIZONTAL LINEARITY FATLURE  -erremerrormmmmsmmemsmsmssen st rms s sn st
VERTICAL LINEARITY FATLURE -oeoromormmmrrmssmssmmm s cncn s s oo
DC CONTROL CIRCUIT FATLURE  -eoororeommmssmssmmmmme s m s s s sem s s e s
UNSTABLE HORIZONTAL SYNCHRONIZATION  -ocoseeeemsssssssmsmemsssemnsosassnnss s
DAC QUTPUT VOLTAGE FATLURE ~--eerseemrsmemmmmmmmemsmsmsansms s s n st s s
EEPROM READ/WRITE FAILURE crvoresorsssomsssmss s rr——
CHECK THE 1C SUPPLY VOLTAGES -r-esr-orseemmsesmsmssemmmmmssmensmssenear e cenrm s
IPM (Intelligent Power Management) INCORRECT OPERATION OR FAILURE ---eeeeeeoeess
IPM INCORRECT OPERATION (When signal is input and self test) oo
IPM FAILURE (When the H sync or V sync pulse is not input) -
SELF TEST FAILURE  -ressssrerssomssessesssssssmssscnsnos e e =
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1.  NO RASTER

Check the 160V line | Measure the voltage between point "K1” and ground ,and point "K2” and
Check the 70V line ground on the switching regulator circuit of the MAIN PWB (PWE-372)
when both CN-HV and CN-CM are disconnected.The 160V line will be
approximately 160V and the 70V line will be approximately 70V.

Failed
Check the switching regulator circuit on the MAIN PWB (PWE-372) (ltem 12)

Passed

Check the 24V line Measure the voltage between point "K3” and ground on the switching
regulator circuit of the MAIN PWB (PWE-372) when both CN-HV and
CN-CM are disconnected.The 24V line should be approximately 23.5V.

D5C3, C594, 1€570, 16590, 1C472, C461, [C470, IC5F3 or IC5F1 may have failed.

Failed

Passed

Check the 70V line Measure the voltage between point "K2” and ground on the switching
regulator circuit of the MAIN PWB (PWE-372) when both CN-HV and
CN-CM are disconnected.The 70V line should be approximately 70V.

C725B, C725G or C725R may have failed,

Failed

Passed

Check the power LED when CN-HV is disconnected

Failed
Check the protector operation | Measure the voltage TP2000
pin @. The voltage should be
OV. !f the voltage is about 0.7V,
protector turns on.
Failed €561, Q591 or D596 may have failed.Also
refer to high voltage protect incorrect
operation or failure of item 10
Passed
check the horizontal drive pulse
of Q5C1's emitter
Failed
Refer to horizontal oscillator
failure of item 8.1
Passed
Check the Low B+ chopper circuit.
Refer to item 6
Passed

Check the power LED when CN-HV is connected

CONT INUE
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CONTINUE

Failed

Check resistance between Q5C5’s collector and emitter
when power supply turns off
About 0 ohm
Q5C5, D5C7, D5C3, D5C2, C59A or D596 may have failed.
Other
Check high voltage operation.Refer to item 3
Passed
Check the high Measure the high voltage. CAUTION: The high voltage for this unit
voltage operation | is approximately 24kV.
Failed
Check the high voltage circuit.Refer to item 3
Passed
Turn the screen control on | Measure the screen voltage on the CRT PWB (PWE-373B).The
the FBT slowly clockwise voltage should be approximately 250V to 300V.
Failed

Voltage is too low: T5Cl, the CRT socket or the CRT may have
failed.

Passed

The CRT may have failed.
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Check the R,G,B
video outputs -

9. ABNORMAL IMAGE OR RASTER BRIGHTNESS (Too dark or Too bright)

Check the waveforms at TP701R, TP701G and TP701B on the CRT PWB
(PWE-373B) with an all white pattern applied to the unit.

Failed

Check the clamp pulse | Check the waveforms at TP701R, TP701G and TP701B

on the CRT PWB (PWE-373B).Make certain that the

clamp pulse voltage is approximately 10 volts

All TP701 have when an all black pattern is applied to the unit.
failed .
Check the blanking | Check the waveform at CN—CM pin ®
pulse on the CRT PWB (PWE-373B).
Passed
| 1C701 on the CRT PWB (PWE-373B) may
have failed.
Failed
Check the blanking circuit.

Refer to item 17.

One or two TP701
have failed or
passed

Check the video | Check the waveforms at 1C701 pin ®, @ and @ on the CRT PWB
waveforms (PWE-373B). The following relationship should exist: ®’s

voltage < @'s voltage < ¢9’s voltage.
Passed

. For incorrect waveform at TP701R: Q701R, Q702R, Q703R, Q704R
Q705R or ZD701 may have failed. For incorrect waveforms at
TP701G and TP701B, the above mentioned parts may have failed
Failed with their respective suffix.

signal

Check the input | Check the waveforms at 1C701 pin @®,® and @ on the

CRT PWB (PWE-373B).

Passed

Check the R,G,B
video outputs

Passed
| (7K0, Q7K1, Q7K2 on the MAIN PWB (PWE-372) or IC701 on the

CRT PWB (PWE-373B) may have failed.

Failed
—— (C702R, C702G, C702B, D703R, D703G, D7038, Q731 or 1C701 may

have failed.

Make certain that the voltages at TP701R, TP701G and TP701B on the CRT
PWB (PWE-373B) are approximately 105 volts for the NEC CRT, 95 volts
for the Hitachi CRT and 125 volts for the Philips CRT.

Failed

Check the 160V Line | Make certain that the voltage between C756 positive

lead and ground on the CRT PWB (PWE-373B) is

approximately 160 volts.

Failed
CN-CM or D753 on the CRT PWB (PWE-373B) may have failed.

CONTINUE 1 CONTINUE 2
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CONTINUE 1 CONTINUE 2

Passed

Check the brightness | The volfage should decrease at TP701R, TP701G and TP701B
control when the brightness control is turned counterclockwise

and increase when it is turned clockwise.
Passed v
Q750 on the CRT PWB (PWE-373B) may have failed.
Failed
For the incorrect waveform response at TP701R: Q752R, Q753R,
D752R, Q750 or Q751 may have failed.For the incorrect
waveform response at TP701G and TP701B, the above parts may
have failed with their respective suffix.
Passed
Check the high Measure the high voltage. CAUTION: The high voltage for this unit
voltage operation | will average between 23.5kV to 24.5kV.
Failed
Check the high voltage circuit.Refer to item 3
Passed

Check the screen control | Measure the screen voltage on the CRT PWB (PWE-373B).The
on the FBT voltage should be approximately 250V to S00V.

Too low :
T5C1 on the MAIN PWB (PWE-372), CRT socket on the CRT PWB (PWE-373B)
or the CRT may have failed.

Passed

The CRT or CRT socket may have failed.
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3.

HIGH VOLTAGE FAILURE

| Check the high

voltage operation

Too
low
or
Too
high

a.

0 volts

Passed

Check the high B+ supply voltage
located on the MAIN PWB (PWE-372)

Failed

Measure the high voltage. CAUTION: The high voltage for this
circuit will average between 23.5kV to 24.5kV.

Check the base waveform of Q5C1’base | The voltage should be approximately
located on the MAIN PWB (PWE-372) 12Vp-p, the frequency should be the
same as_the horizontal input
frequency and the positive pulse
has a 45% duty cycle.

Measure the voltage between
C59A positive lead and ground.
The voltage should be
approximately 70 volts when a
VGA signal! is applied .

Check the high B+ chopper circuit.Refer to item 7

may have failed.
Failed

L CN-HV may be disconnected.Also Q5C3, C5CA, T5C1,Q5C1 or Q5C5

circuit.Refer to item 8.1

Q5C1 may have failed.Also check the horizontal oscillator

Check the high B+ chopper circuit.Refer to item 7

NO HORIZONTAL DEFLECTION

Check the high
voltage operation

Failed

Measure the high voltage. CAUTION: The high voltage for this
unit will average between Z3.5kV to 24.5kV.

Check the high voltage circuit.Refer to item 3

Passed

e —————————

CN-HDY may be disconnected.
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5. NO VERTICAL DEFLECTION

Check the vertical deflection waveform | Check the waveform of 1C470 pin ®.
located on the MAIN PWB (PWE-372)

Passed

The vertical yoke may have failed.
Failed

Check the vertical deflection 1C’s power | The voltage of 1C470 pin @ should be
line Located on the MAIN PWB (PWE-372) approximately 12 volts.

Failed
| R460,C460 or 1C470 may have failed.

Passed
Check the vertical drive pulse Check the base waveform of Q471.
located on the MAIN PWB (PWE-372)

Passed

Q471, ZDAT0, 1CA70, 0470, D470 or CA73 may have failed.
Failed

Check the vertical oscillator’s output Check the waveform of 1C501 @.
located on the INTERFACE PWB (PWE-373A)

Passed
}——————— 0405 or CA470 may have failed.
Failed
Check the vertical oscillator’s supply voltage | The voltage on pin €2 of 10501
located on the INTERFACE PWB (PWE-373A) should be approximately 12 volts.
Failed

C452,R451 or 1C501 may have failed.
1C501 and C403 may have failed.

Passed
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6. LOW B+ CHOPPER CONTROL CIRCUIT OR THE HEATER SUPPLY VOLTAGE FAILURE

Check the chopper circuit’s The voltage on the drain of Q570 should be
supply voltage located on the | approximately 23.5V.
MAIN PWB (PWE-372) -

Failed

Q570, ZD573, R560, €573, €578, D571,D573 or D571 may have failed.

Passed

Check the chopper circuit’s Check the waveform of Q571’s base .

control pulse located on the
MAIN PWB (PWE-372)

Passed
Q570, ZD573, R560, €573, €578, D571, D573,Q571 or CRT may have failed.
Failed
Check the sawtooth puise located Check the waveform of 10570 pin ®.
on the CHOPPER CONTROL PWB (PWE-376A)
Failed
Check the control voltage located The base voltage of Q597 should
on the CHOPPER CONTROL PWB (PWE-376A) | be approximately 17 wvolts.
Failed
D590, €594, ZD530 or Q592 may have failed.
Passed
0521, ZD595, 10570, D59C or Q594 may have failed.
Passed
Check the chopper circuit’s The emitter of Q596 voltage must be greater than

limiter voltage located on the | the voltage of 1C570 pin ®.
CHOPPER CONTROL PWB (PWE-376A)

Failed
D591, D532, 0535 or Q596 may have failed.
Passed
Check the chopper circuit’s The voltage of {C5390 pin ® should be approximately

reference voltage located on the | 6 volts.
CHOPPER CONTROL PWB (PWE-376A)

Failed

ZD570, D570, C570 or 1C590 may have failed.

Passed
! 1C590 may have failed.
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7.

HIGH B+ CHOPPER CONTROL CIRCUIT OR THE DEFLECTION CIRCUIT B+ FAILURE

Check the waveform located on the | The waveform of CN-KGM pin @ should be the

MAIN PWB (PWE-372) r

i
Passed

Failed

ectangular wave.

The frequency should be the same as the horizontal

nput frequency.

| (591, D596, ZD591, C59A, 0592, Q583 or R598 may have failed.

Check the sawtooth pulse located
on the CHOPPER CONTROL PWB (PWE-376A)

Check the waveform of 1C570 pin ®.

Failed

Check the control volt

age located on | The base voltage of Q597 should

the CHOPPER CONTROL PwB (PWE-376A) be approximately 17 volts.

Failed
—r——— D590, ZD
Passed

Passed

530, C594 or Q537 may have failed.

| (597, 0594, ZD595, D59C or 1C570 may have failed.

Check the chopper limiter voltage located | The emitter voltage of Q536 must be

on the CHOPPER CONTROL PWB (PWE-376A)

greater than the [C570 pin ® voltage.

Failed

Passed

D591, D592,0595 or Q536 may have failed.

Check the chopper circuit’s reference voltage The voltage of 1C590 pin 12 should
located on the CHOPPER CONTROL PwB (PWE-376A) | be approximately 10 volts.

| |£590 may have failed.
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Failed '
Check the voltage of 0598’ s base The voltage should be OV.
Failed
Check the power management circuit.
Refer to item 21.
Passed
CSSS,ZDSSZ,Z0593,0598,0593,0595 or D597 may have failed.
Passed
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8.  HORIZONTAL OSCILLATOR FAILURE

8.1 HORIZONTAL OSCILLATOR-OPERATION FAILURE

Check the horizontal. oscillator’s output
located on the INTERFACE PWB (PWE-373A)

Check the waveform of 1C501 pin ®.

Passed

Failed

CN-MI2 may have failed

or be disconnected.

Check the horizontal oscillator’s supply
voltage on the INTERFACE PWB (PWE-373A)

Make certain that the supply voltage
to 1501 pin @ is approximately 12

Failed
€552, €831, 1C803, ZD551
Passed

Check the horizontal oscillator’s input

signal on the INTERFACE PWB (PWE-373A)
Passed
1C501 may have
Failed

Check the 1C801 supply voltage located

on the INTERFACE PWB (PWE-373A)
Failed
p——— (852, 7D851, 10804, C854,
Passed

Check the horizontal sync input located
on the INTERFACE PWB (PWE-373A)

Failed

Passed
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volts.

or ZD552 may have failed.

Check the waveform of 1C501 pin @.

failed.

Make certain that the supply voltage
to 1C801 pin ® is approximately 5.1
volts.

1C802 or 1C803 may have failed.

Check the waveform of 1C801 pin .

The signal cable, D502 or 1C801 may have failed.
IC801 may have failed.
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8.2 UNSTABLE HORIZONTAL SYNCHRON | ZAT [ON

Readjust the horizontal synchronization Readjust VR521 and VR522.

Passed

e —————

Failed

Check the F/V converter’s control voltage | The voltage of 1C803. pin @ should be
located on the INTERFACE PWB (PWE-373A) approximately 0.4 volts at VGA480, and
the voltage of 10803 pin @ should be
approximately 3 volts at 1024x768(60).

Failed
Check the DC control circuit. Refer to item 20.1

Passed

Check the horizontal position control waveform | Check the waveform of 1501 pin @.
located on the INTERFACE PWB (PWE-373A)

Failed

Check the horizontal position circuit. Refer to item 14.1

Passed

Check the horizontal sync input located | Check the waveform of 1C501 pin @.
on the INTERFACE PWB (PWE-373A)

Failed
Check the 1C supply voltage located | The voltage of 1C801 pin ®
on the INTERFACE PWB (PWE-373A) should be approximately 5 volts.
Failed
(852, D851, R851 or 1C801 may have failed.
Passed
Check the horizontal sync input located | Check the waveform of 1C801
on the INTERFACE PWB (PWE-373A) pin ®.
Failed
| Signal cable,D502 or 1C801 may have failed.
Passed
Passed 1C801 or 1C501 may have failed.
Check the oscillator supply voltage The voltage of 10501 pin @ should be
located on the INTERFACE PWB (PWE-373A) | approximately 12 volts.
Failed
__  — (552,ZD551, ZD552,R551 or 16501 may have failed.
Passed

Check the F/V converter’ s output voltage Check the emitter voltage of Q521.
located on the INTERFACE PWB (PWE-373A)

Passed

1C501, C505 or C507 may have failed.
Failed

Check the F/V converter’s control voltage | Check the voltage of 10521 pin @.
located on the INTERFACE PWB (PWE-373A)

CONTINUE
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CONTINUE

Passed

Failed

Check the F/V converter’s output voltage
located on the INTERFACE PWB (PWE-373A)

8.

Passed
1C521 or C521 may have fail
Failed

1C521, ZD521 or Q521 may have failed.

Check the voltages of 1C803 pin @ at
all signals.

ed.

Check the DC control circui

t. Refer to item 20.1

UNSTABLE VERTICAL SYNCHRONIZAT!ON

Check the vertical oscillator input
located on the INTERFACE PWB (PWE-373A)

Check the waveform of 1C501 pin @ .

Failed
Check the vertical sync input located | Check the waveform of [C801
on the INTERFACE PWB (PWE-373A) pin @
Failed
Signal cable, D402 or 10801 may have failed.
Passed
] 1C801 or C403 may have failed.
Passed

Check the vertical frequency band selector
located on the INTERFACE PWB (PWE-373A)

Failed
1C801 may have failed.
Passed

Check the vertical frequency band selector
located on the INTERFACE PWB (PWE-373A)

Check the base voitages of Q402 and Q404.

Failed

Passed

Q401 or Q403 may have failed.

Check the vertical frequency band selector
located on the INTERFACE PWB (PWE-373A)

Check the collector voltages of Q402
and Q404.

Failed

Passed
‘ 1C501 may have failed.
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10. HIGH VOLTAGE PROTECT INCORRECT OPERATION OR FAILURE

Check the following item before manual ly operating the high voltage protector circuit.
The high voltage protector circuit need a few seconds after the power has been
turned off to reset.

Check the voltage of 0530 collector The voltage should be 0 volts.
on the MAIN PWB (PWE-372),when CN-HV is I the voltage about 160V, protector turns on.

disconnected

Failed

Q5390 may haye failed.

Passed

Check the voltage of Q2000 collector The voltage should be O volts.
on the MAIN PWB(PWE-372),when CN-HV is if the voltage about 23.5V,protector turns on.

disconnected

Failed
Q2000 or ZD2002 may have failed.

02000, ZB2000, C479 or 1C501 may have failed.

Passed

61
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11.  DISTORTION FAILURE

11.1 SIDE PINCUSHION CONTROL CIRCUIT FAILURE

The following can be used when the side pincushion control is not operating
properly or the side pincushion control level is not enough:

Check the side pincushion waveform
located on the MAIN PWB (PWE-372)

Check the parabolic waveform of C5F3 positive
lead.

Passed

Failed

C5F9 may have failed.

Check the side pincushion waveform
located on the MAIN PWB (PWE-372)

Check the pulse width modulated waveform of
IC5F0 pin ®.

Passed

Failed

Check the {C5F0 supply voltage
located on the MAIN PWB (PWE-372)

Failed

Passed

LSFO or C5FD may have failed.

The voltage on pin ® of IC5F0 should be
approximately 20 volts.

ZD561 may have failed.

Check the side pincushion waveform
located on the MAIN PWB (PWE-372)

Check the parabolic waveform of 1C5F0 pin @).

Passed

Failed

ZD5F0 or D5FQ may have failed.

located on the MAIN PWB (PWE-372)

Check the side pincushion operating voltage

The voltage of IC5F0 pin @ should be
approximately 6.5 volts.

Failed

Refer to item 11.2

Check the vertical trapezoid distortion control circuit.

Passed

Check the side pincushion waveform
located on the MAIN PWB (PWE-372)

Check the sawtooth waveform of C5F3 positive
lead.

Passed

Failed

ICSF0 may have failed.

Check the side pincushion waveform
located on the MAIN PWB (PWE-372)

Check the sawtooth waveform of ICS5F1 pin .

Passed

Failed

IC5F1, C5FC or C5F3 may have failed.

located on the MAIN PWB (PWE-372)

Check the side pincushion control voltage

Check the voltage 6f IC5F3 pin ®.

Failed

Passed

Check the DC control circuit. Refer to item 20.2
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11.2 VERTICAL TRAPEZOID DISTORTION CONTROL CIRCUIT FAILURE

The following can be used when the trapezoid distortion control is not operating
properly or the prapezoid distortion control level is not enough:

Check the trapezo}d distortion control | The voltage of IC5F0 pin @ should be
voltage located on the MAIN PWB (PWE-372) | approximately 6.5 volts.

Passed
e [C5F0, R5J1 or R5J2 may have failed.

Failed
Check the DC control circuit. Refer to item 20.2

Failed
e |C5F0 may have failed.

11.3 PARALLELOGRAM DISTORTION CONTROL CIRCUIT FAILURE

The following can be used when the trapezoid distortion control is not operating
properly or the trapezoid distortion control level is not enough:

Check the parallelogram distortion waveform Check the sawtooth waveform of TPS pin 3.
located on the INTERFACE PWB (PWE-373A)

Failed
l——————— (527 may have failed.

Passed

Check the parallelogram distortion waveform The sawtooth waveform of [C521 pin €))

jocated on the INTERFACE PWB (PWE-373A) shouid change, when the parallelogram
distortion control (VR523) is adjusted.

Failed
L (521 may have failed.

Passed

C526 may have failed.

63
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12. SWITCHING REGULATOR CIRCUIT FAILURE

The following can be used either for unstable power output or no output at all:

Check the output voltages located | 1. Make sure that the voltage of .both ends of C654

on the MAIN PWB (PWE-372) is approx. 160V.

2 Make sure that the voltage of both ends of C658
is approx. 70V.

3. Make sure that the voltage of both ends of C661
is approx. 23.5V.

Passed

Check other circuits

Failed

Check the output voltages | 1. Turn off the power switch and wait 1 minute.
2. Disconnect CN-HV connector and INTERFACE PWB (PWE-373A)
from MAIN PWB (PWE-372).
3. Disconnect CN-CM connector from CRT PWB (PWE-373B).
4. Add dummy resistor (150 OHM, +10%, 15W) in parallel
with CB661.
5. Turn on the power switch and check the output voltages
again.
Passed
Check other circuits
Failed

Check the output voltages | Only 70V output is OV. 160V and 24V outputs are normal.

Yes

No

L652 may have failed.

Check the voltages | All outputs are OV. And when the power switch is turned on,
the voltage of both ends of C611 increase momentarily to
approx. 20V and then become OV.

Yes

L D651, D652, D653, L651, L653, L654, 16651 or PCE01 may have failed.
No

Check the voltages | All outputs are OV and the voltage of both ends of C611 is
within the range of OV to 10V.

Yes

No

Check the voltages | The voltage of both ends of C61l is more than 20V.

Yes

No

Check the voltages | The voltage of both ends of C611 varies between 10V to 17V.

Yes

D604, D607, D651, D652, D653, €615, €620, €621, C653, C654, C657, C658, C660, C661,
X €662, ZD651, 0602, 1C601 or I1C651 may have failed.
0 .

Check the voltages | The voltage of both ends of D601 (between ”+” and "-")
is approx. 320V.

CONTINUE
64
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[ D51, D652, DE53, L651, L653, L654, 10651, PC601, ZDE02 or CRE02 may have failed.
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CONT INUE

Yes
—;r—r—-—-- RE06 or R607 may have failed.
0

Check the condifiqn of the fuse | Fuse FB01 is open.

Yes

(JC-1535VMA) . D601, D602, D603, C609, C610 or CRE01 may have failed.
\ (JC-1535VMB/B(EE)/R): D601, CB09 or CR601 may have. failed.
)

Check the condition of the resistor R625 is open.

Yes -
- DSO8,C613,0624,CRBOl,QSOl,RBll,ZDGOl or 1C601 may have failed.

13.  IMAGE SIZE FAILURE
13.1 HORIZONTAL IMAGE SIZE FAILURE OR ABNORMAL FUNCTION

Check the horizontal size control voltage Check the voltage of IC5F1 pin @.
located on the MAIN PWB (PWE-372)

Passed
L Q5F0 or Q5F1 may have failed.
Failed

Check the horizontal size control voltage | Check the voltage of IC5F1 pin ®.
located on the MAIN PWB (PWE-372)

Passed
e |C5F1 may have failed.
Failed

Check the horizontal size control voltage Check the voltage of IC5F1 pin @.
located on the MAIN PWB (PWE-372)

Faited
Check the High+B voltage located Check the output voltage of
on the MAIN PWB (PWE-372) 15C1 (FBT) pin @
Failed
Check the High B+ control circuit. Refer to item 7
Passed
Passed R5FJ or RS5FH may have failed.

Check the horizontal size control voltage Check the voltage of I1CS5F1 pin ®@.
located on the MAIN PWB (PWE-372)

Passed
L |C5F1 may have failed.
Failed

Check the horizontal size control voltage Check the voltages of CN-MI1 pin @ and @.
located on the MAIN PWB (PWE-372)

Failed

Check the DC control circuit. Refer to item 20.2

Passed
| |C5F1 or C5F9 may have failed.
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13.2 VERTICAL IMAGE SIZE FAILURE OR ABNORMAL OPERATION

Check the high voltage on the CRT anode.CAUTION: This voltage will average between
23.5kV to 24.5kV

Failed

Check the high voltage producing circuit. Refer to item 3

Passed

Check the vertical size control circuit | Check the voltage of CN-MI1 pin ®.
located on the MAIN PWB (PWE-372)

Passed

Failed

1C470, 1C472 or Q470 may have failed.

Check the DC control circuit. Refer to item 20.2

14, IMAGE POSITION FAILURE
14.1 HORIZONTAL IMAGE POSITION FAILURE

Check the horizontal position control voltage | Check the voltage of 10521 pin ®.
located on the INTERFACE PWB (PWE-373A)

Failed

Check the DC control circuit. Refer to item 20.2

Passed

Check the horizonta!l position control waveform | Check the waveform of 1C501 pin @.
located on the INTERFACE PWB (PWE-373A)

Failed

10521, Q522 or 1C501 may have failed.
Passed

Check the oscillator frequency located | Make certain that the oscillator frequency

on the INTERFACE PWB (PWE-373A) is about 30kHz when the unit is in the self
test mode.

Failed

Check the horizontal osillation circuit. Refer to item 8

Passed

Check the raster control operation | Make certain that the image position is
located on the MAIN PWB (PWE-372) adjusted when the horizontal center control
(VR570) is used.

Failed
Check the raster control operation | The voltage of both ends of C560
voltage on the MAIN PWB (PWE-372) and C561 should be approx.3 volts.
Passed
0572,Q573 or C584 may have failed.
Failed C
0572, 0573, C584, C580, £582, D574 or D575 may have failed.
Passed

{C501 may have failed.
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14.2 VERTICAL IMAGE POSITION FAILURE

Check the vertical position control circuit Check the voltage of 10803 pin ®.
located on the INTERFACE PWB (PWE-373A)

Failed

Check the DC control circuit. Refer to item 20.2

Passed

located on the MAIN PWB (PWE-372)

Check the vertical position control circuit Check The voltage bn the emitter of

the Q474.

Failed

Passed
L — {CA470 may have failed.

15.  USER CONTROL FAILURE
15.1 BRIGHTNESS USER CONTROL FAILURE

Check the brightness control voltage

located on the CRT PWB (PWE-373B)

Failed
l—————— (750 may have failed.
Passed

| [C472,0Q474,Q475,C478 or R485 may have failed.

The voltage on the emitter of Q750 should
decrease when the brightness control is
turned clockwise and increase when the
control is turned counterclockwise.

Check the brightness control!’s operation

The brightness does not change for

The brightness does not change for

The brightness does not change for

The brightness does not change for

15.2 CONTRAST USER CONTROL FAILURE

Check the contrast control’s voltage
located on the MAIN PWB (PWE-372)

Failed

Passed
L [C701 may have failed.
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the all colors (red,green,blue)

| (750,C756 or D753 may have failed.

the red color

Q752R, Q753R or D752R may have failed.

the green color

L (7526, Q753G or D752G may have failed.

the blue color

Q752B, Q7528 or D752B may have failed.

The collector voltage of Q7KO should increase
when the contrast control is turned clockwise
and decrease when the control is turned
counterclockwise.

o 1C701 on the CRT PWB (PWE-373B), Q7K0, Q7K1 or Q7KZ on the MAIN PWB
(PWE-372) may have failed.
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15.3 HORIZONTAL POSITION CONTROL FAILURE OR ABNORMAL OPERATION

1C521 or C525 may hav
Passed

Check the horizontal position control voltage | When the horizontal position control
located on the INTERFACE PWB (PWE-373A) .1 (VRHM2) is adjusted, the voltage of
1C521 pin @ should change.
Failed

e failed.

Check the horizontal position circuit. Refer to item 14.1

15.4 VERTICAL POSITION CONTROL FAILURE OR ABNORMAL OPERATION

Check the vertical position control

The emitter voltage of Q474 should
voltage located on the MAIN PWB (PWE-372)

Failed
1C472,Q474,Q475,C478 o

Passed
‘ 1C470 may have failed.

change when the vertical position control
(VRAMO) is adjusted.

r R485 may have failed.

15.5 HORIZONTAL SIZE CONTROL FAILURE OR ABNORMAL OPERATION

Check the horizontal size control
voltage located on the MAIN PWB (PWE-3

y The voltage of IC5F1 pin @O should
72

change when the horizontal size control
(VR5M1) is adjusted.
Failed
Check the DC control voltage located | The voltage of VR5M1 center pin
on the MAIN PWB (PWE-372) should change when the horizontal
size control (VR5M1) is adjusted.
Failed
Check the DC contro!l circuit. Refer to item 20.2
Passed
Passed IC5F1 may have failed.

Check the horizontal image size control

circuit. Refer to item 13.1

15.6 VERTICAL SIZE CONTROL FAILURE OR ABNORMAL OPERATION

Check the vertical size control voltage
located on the MAIN PWB (PWE-372)

The voltage of 1C472 pin ® should change

Failed

IC472 may have failed.

Passed

when the vertical size control (VRAM1) is
adjusted.

Q470, 1C472 or 1C470 may have failed.

15.7 SIDE PINCUSHION CONTROL FAILURE OR ABNORMAL OPERATION

Check the side pincushion control circuit
located on the MAIN PWB (PWE-372)

When the side pincushion control (VRSMO) is

Failed

IC5F3 may have failed.
Passed

adjusted, the voltage of IC5F3 pin ® should
change.

Check the side pincushion control circuit. Refer to item 11.1
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16.  ABNORMAL WHITE BALANCE

Readjust white balance | Refer to the adjustment procedures.

Passed

0OK.
1C801 on the |/F PWB (PWE-373A) may have failed.

Failed at only MAC mode

Failed at all modes

Check the video circuit. Refer to‘item 2

17. BLANKING CIRCUIT FAILURE (Visible the retrace line on the back raster)

Check the Gl waveform located | Check the waveform of CN-CM pin ®.
on the CRT PWB (PWE-373B) The waveform should have a horizontal frequency
pulse and a vertical frequency pulse.

Passed

CRT, CRT socket or T5C1 may have failed.
Failed

Check the blanking pulse located | Check the emitter waveform of Q5L0.
on the MAIN PWB (PWE-372)

Passed

D5L1 may have failed.
Failed

Check the blanking pulse located | Check the base waveform of Q5L1.
on the MAIN PWB (PWE-372)

Passed

Q5L0, Q5L1, R5L4 or D5L2 may have failed.
Failed

Check the vertical deflection waveform Check the waveform of [1C470 pin @.
located on the MAIN PWB (PWE-372)

Passed

Q5L1, 0513, D5L4, D5L5 or ZD5LO may have failed.
Failed -
| (473 or D470 may have failed.

18.  POOR FOCUS

Readjust the focus control

Failed
L T5C1 on the MAIN PWB (PWE-372),CRT socket or CRT may have failure.
Passed

e 0K
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19.  POOR LINEARITY
19.1 HORIZONTAL LINEARITY FAILURE

Check the linearity .

Passed

Failed
RL5C1, D5C4 or Q5C9 may have failed.
Passed

Check the RL5C2 for the “S” correction capacitors

located on the MAIN PWB (PWE-372)

Failed

) (5C8 or D5C3 may have failed.
Passed

b RL5C2 may have failed.

19.2 VERTICAL LINEARITY FAILURE

Readjust the linearity

Passed

p— 0K

Failed

Check the linearity

Failed all mode

Failed at some modes

located on the INTERFACE PWB (PWE-373A)

Passed

{C471 may have failed.
Failed

located on the INTERFACE PWB (PWE-373A)

Passed

Failed

1C801 may have failed.
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Passed
0K.
Failed
Check the horizontal frequency band selector | Check the base voltagé of Q5E2 and
located on the MAIN PWB (PWE-372) Q5EQ.
Failed

L 1801, CNMI1, Q5E2 or Q5EQ0 may have failed.

Check the relay for the linearity coil | L5Cl should be shorted at 1024x768(60) and
located on the MAIN PWB (PWE-372) opened at self test mode.

Check the voltage of Q5C8 collector.
The voltage of Q5C8 collector should be
OV at VGA and self test modes,and 23.5V
at another mode.

Vertical deflection yoke may have failed.

Check the vertical frequency band selector | Check the collector voltages of Q401 and Q403.

Check the vertical frequency band selector { Check the base voltages of Q401 and Q403.

0401, Q402, Q403 or Q404 may have failed.
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20.  DC CONTROL CIRCUIT FAILURE
20.1 UNSTABLE HORIZONTAL SYNCHRONIZATION

Check the F/V converter’s control voltage | Check the voltages of 10803 pin @ at all
located on the INTERFACE PWB (PWE-373A) signals.

Passed
Check the horizontal position circuit. Refer to-item 14.1

Failed

Check the 1C supply voltage located | Refer to item 20.4.
on the INTERFACE PWB (PWE-373A)

Passed
——————— (801, 1C802, 1C803 or 1C804 may have failed.

20.2 DAC OUTPUT VOLTAGE FAILURE

Adjust the D/A converter’s output voltage | The voltage of 1C802 pins @,®,®,®,®,® and
located on the INTERFACE PWB (PWE-373A) ® should be changed by the adjustment jig.

Passed

Failed

Refer to item 20.3

Check the IC supply voltage located | Refer to item 20. 4.
on the INTERFACE PWB (PWE-373A)

Passed

1C801, 10802, 1C803, 1C804, the adjustment jig or PC may have failed.

20.3 EEPROM READ/WRITE FAILURE

Readjust all functions at all signals | 1. Readjust the size, the position and the

by the adjustment jig distortion at all signals by the adjustment
jig,and write data to 1C804.

2. Turn on and off the power switch. Change the
signals. -

3. Make certain that the image position, size and
distortion are correct.

Failed
fpoo————— {801, 10802 and 1C804 may have failed.
Passed

— 0K
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20.4

CHECK THE 1C SUPRLY VOLTAGES

on

Check the 1C supply voltage located | Check the voltage of 1€803 pin @ should be approx.

the INTERFACE PWB (PWE-373A) 12 volts.

Failed :
- |C803, 1¢501, 831, C552, ZD551 or ZD552 may have failed.

Passed

on

Check the 1C supply voltage located | Check the voltage of €803 pin @ should be approx.

the INTERFACE PWB (PWE-373A) 5 volts.

Failed
Check the IC supply voltage located | The voltage of 1C801 pin ® should be

on the INTERFACE PWB (PWE-373A) approx. 5 volts.

Passed

Failed

D852, C854, 1C802 or 1CB03 may have failed. -
IC801, {1C804, C852 or ZD851 may have failed

Passed

on

Check the voltage located The voltages of 1C801 pin @) and 1C803 pin @®

the INTERFACE PWB (PWE-373A) | should be approx. 5 volts.

21.
21.1

Failed
1¢801, 1C803, C805,0Q831 or C830 may have failed.

Passed

OK.

IPM (Intelligent Power Management) INCORRECT OPERATION OR FAILURE
IPM INCORRECT OPERATION (When signal is input and self test)

Check the IPM control voltage located | The voltage of CN-MI2 pin ® should be

on the INTERFACE PWB (PWE-373A) approx. 0 volts.
Passed
0598 on the CHOPPER CONTROL PWB (PWE-376A) may have failed.
Failed
Check the IPM control voltage located | The base voltage of Q875 should be
on the INTERFACE PWB (PWE-373A) approx. 5 volts.
Passed
Q875 or D873 may have failed.
Failed
Check the IPM control voltage located | The base voltage of Q874 should be
on the INTERFACE PWB (PWE-373A) approx. 0 volts.
Passed
0874 may have failed. .
Failed )
(Received signal) Q872 or Q874 may have failed.
(Selftest) Q871 may have failed.
72
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Check the IPM contro! voltage located
on the INTERFACE PWB (PWE-373A)

Passed

Failed

22.  SELF TEST FAILURE

Lack of R,G or B

The dark image

(PWE-373B) may have failed.
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21.2 IPM FAILURE (When the H sync or V sync pulse is not input)

Check the IPM control voltage located | The voltage of CN-Mi2 pin ® should be

of Q875 should be

of Q874 should be

The collector voltage of Q872
should be approx. 1.6 volts.

may have failed.

on the INTERFACE PWB (PWE-373A) approx. 5 volts.

Passed ) )

0598 on the CHOPPER CONTROL PWB (PWE-376A) may have failed.

Faitled
Check the IPM contro! voltage located | The base voltage
on the INTERFACE PWB (PWE-373A) approx. 0 volts.

Passed

Q875 may have failed.

Failed
Check the 1PM contral voltage located | The base voltage
on the INTERFACE PWB (PWE-373A) approx. 1 volts.

Passed

— (0874 may have failed.
Failed
H Sync off
Check the IPM control voltage located
on the INTERFACE PWB (PWE-373A)
Passed
D871, (C875,0871 or Q874
Failed
Q872 may have failed.
V Sync off

The collector voltage of Q873
should be approx. 1.4 volts.

——————— D872,0875,Q871 or Q874 may have failed.
0873 or (874 may have failed.

Check the self test mode function | An all white pattern should appear when the signal
cable is disconnected.

D704R, D704G or D704B on the CRT PWB (PWE-373B) may have failed.
0871, 1C801 on the INTERFACE PWB (PWE-373A) or Q731 on the CRT PWB
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| /F PwB
(1) MultiSync Control Engine (Gate Array [C801)

1C801 is CMOS IC. It has the following functions:

A) Horizontal-and vertical positive polarity sync generator
B) Horizontal sync frequency counter (8bits)

C) Horizontal frequency band decoder |

D) Vertical frequency band decoder

E) Graphics standards preset mode select signal generator
F) Composite sync separator

G) Clamp pulse generator

Hg Video signal generator for the self test mode

1) DAC and ROM controller

Pins 10,13 and 14 are the function selector for 1C801.Pins 10 and 13 must be grounded and
pin 14 must be VOD(+ 5V) for the JC-1535VMA/B/B(EE) /R monitors.

Pin 3 is the horizontal or composite (H/V) sync input and pin 4 is the vertical sync

input for 1C801.When there is no vertical sync on pin 4, the composite (H/V) sync

separator circuit will be activated within 1C803.The output of 1C801 is always a positive
polarity signal for both horizontal sync (output pin 36) and vertical sync (output pin 35)
when the inputs are either positive or negative.

The control clock for 1C801 is a 10MHz crystal number X801.The input horizontal sync
pulses are counted by this clock.The minimum resolution for dividing the signal is 125Hz.
The counter values are registered by each of the vertical sync pulse.

The counter values are passed to 1C802 pin 3 from 1C801 pin 15.

Pins 23 and 25 are the horizontal frequency band outputs. If the horizontal frequency

is higher than 34.5kHz then pin 23 will be high.!f the horizontal frequency is more than
44KHz then pin 25 will be high.The following table explains these relationships:

Fh<34. 5kHz 34. 5kHz<Fh<44kHz 44kHz<Fh
Pin 23 Low High High
Pin 25 Low Low High

Pins 21 and 22 are the vertical freguency band outputs. |f the vertical freauency is between
63Hz and 80 Hz,the pin 21 will be high. If the vertical frequency is greater than 80Hz then
pin 22 will be high.The fol lowing table explains these relationships:

Fv<63Hz 63Hz<Fv<80Hz 80Hz<Fv
Pin 21 Low High Low
Pin 22 Low Low High

1C801 will judge a receiving signal by the horizontal and vertical sync frequencies as well
as by the horizontal and vertical sync polarities. (C801 will output the appropriate 10802
stored data for improved DC control. Pin 38 is the clamp pulse output. When separate
horizontal and vertical sync signals are applied to the monitor, the clamp pulse is basical ly
the same as the horizontal sync signal. When a composite (H/V) sync signal is applied to the
monitor, the output on pin 38 pulse width is 0.5 ps. It is a delayed horizontal sync signal.
Pin 2 is the self test input.Pin 2 will be high when pin 5 of the mini D-Sub connector is not
grounded. The output on pin 39 will be the self test video signal.

(2) DC Control Circuit

1C803 is a digital/analog converter. The analog outputs of [C803 will control horizontal
0SC frequency (pin 12), horizontal position (pin 13), vertical positjon (pin 14), horizonta
size (pin 4 and pin 15), vertical size (pin 5), side pincushion (pin 6) and trapezoid
distortion (pin 7). 1C803 outputs the adjustment data from 10801, €802 and/or CN-AD. 1C801
and/or an adjustment jig will control 1€803 pins 1, 2 and 3. And 10803 will source the anals
output. 1C803 is a EEP-ROM. 1C802 stores the DC control data for preset graphics standard
signals. An adjustment jig will control 10802 pins 1, 2 and 3. And the jig will write the
data to 1€802. 1C802 and the jig will control 1802 pins 1, 2, 3 and 4. And 1C801 and the:
jig will read the data from 1C802.
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(3) Horizonral Oscillator’s Tracking Circuit

VR521 (H HOLD1) sets the low free running horizontal frequency (usually around 30kHz).
VR522 (H HOLD2) sets the low to high free running horizontal frequency.!C521’s op-amp
and Q521 produce the constant current source for IC501.This constant current source
with C507 and 1C501.determine the free running oscillator frequency. '

(4) Horizontal Phase Shift (H Position Control)

IC501 pin 1 is the horizontal sync input signal.|C501 has a built-in monostable
multivibrator used to shift the horizontal sync pulse.10521's op-amp and Q522 produce
the constant current source.Along with C502, they are used to produce the time constant
for shifting the horizonta! sync pulse which is produced by the H POSITION VR from the

CN-MI12 pin 10.
(5) Horizontal Oscillation

The positive horizontal sync pulse is differentiated by C501,R504 and R505,and input

to 1C501 pin 1. ~

The horizontal section of 1C501 is composed of the phase shifter,the sawtooth
generator, AFC and the horizontal 0SC section.

The horizontal oscillation circuit is basically CR osc circuit generating a sawtooth
wave by charging and discharging capacitor €507 at 1C501 pin 9.

Then, the charging current is controlled by the H F/V output.

Therefore, the horizontal free-run frequency changes in proportion to the horizontal
frequency and the signal pull in from 30.0kHz to 50.0kHz horizontal scan frequency range.

(6) Parallelogram Distortion Control Circuit

The vertical sawtooth waveform is added to 1C401 pin 8. The horizontal freagency is modulated
by the sawtooth waveform and the horizontal phase is shifted in the vertical piriod.

(7) Power Management Circuit

This circuit reduces power consumption expect selftest mode in the following manner when
either H sync pulse or V sync pulse or both are not inputed.

When H sync pulse is off,H sync output pulse of 1C801 36 pin is off. And the volitage of
0872’ s base becomes 0 volts. Therefore Q872 turns off. When V sync pulse is off , the same as
the voltage of Q873" base becomes 0 volts and turns off.Q874 and Q875 turn on when Q873 or
0872 turn off. Therefore the voltage of Q875" collector becomes apporoximately 5 volts ,
which makes Q598 and D873 on.And the reference voltage of high B+ chopper becomes 0 volts and
clump pulse off. Therefore horizontal defelection and high voltage operation stops and
reduces consumption power. .

76

Downlgaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Downl

CRT PwWB
1) Video Preamplifier

The analog video signals are received from the mini D-Sub connector pin number 1,3 and 5
(Red, Green and Blue respectively). The level of the video signals are controlled by
VR701R, G and B (R, G and B gain controls) before they are applied to pins 4, 6 and 9 of
the preamplifier 1C701. Pin 11 of IC701 supplies the bias current for each of the video
inputs. The gain of 1C701 is controlled by the DC level on pin 12. The JC-1535VMA/B/B(EE) /R
contrast controls adjust the DC level on pin 12. Pin 14 of IC701 is the input for the

clamp pulse. The clamp pulse is obtained from the horizontal sync pulse driven from 1C801
on the 1/F PWB. Pins 16 (Blue), 20 (Green) and 25 (Red) are the output signals from [C701.
Pins 17 (Blue), 21 (Green) and 26 (Red) are the bias level input for the next stage.

(2) Video Output Amplifier (R,G,B)

The video signals input to the cascade amplifier which consists of Q701 and Q702 is
amplified by a factor of about 17 and applied to the video output buffer circuit. When
the clamp pulse is applied to the base of Q703, Q702 is turned off. The clamp pulse is
sent from blanking circuit.

(3) Video Bias Control Circuit

The peak level of the video output waveform is clamped to the DC bias voltage leve!l on

the CRT cathode. Q750 acts as a constant current source. Q750 emitter voltage is fed to
the base of Q751. Q751 emitter is the SUB BRIGHTNESS VR control on the MAIN PWB. Q753
collector voltage, Q752 base and emitter voltage increase when Q751 emitter voltage
increases. The peak level of the video output waveform increases when Q752 emitter voltage
increases. Increasing the CRT cathode’s peak level waveform decreases the screen’s
brightness.

.. (#) Video Signal Generator for the Self Test Mode

Q731,D704R,G and B comprise the self test mode video signal generator.
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3. MAIN PWB
3.1 Switching Regulator Secéion
(1) Rectifying and Smoothing Circuit
(JC-1535VMA) '

AC input is rectified by D601. Then, it is smoothed by C603 and C610. The resulting DC voltag
is supplied to the converter circuit.

©
AC < D601

© @

<+

€609

CONVERTER

>
) e CIRCUIT
C610

AC <

(Fig.3.1.1) Rectifying and Smoothing Circuit
(JC-1535VMB/B(EE)/R)

AC input is rectified by D601. Then, it is smoothed by C603. The resulting DC voltage is
supplied to the converter circuit.

)
AC < D601
o @ »-
e CONVERTER
AC <« £609.7/7
) - —> CIRCUIT
*

(Fig.3.1.2) Rectifying and Smoothing Circuit
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'2) Auxiliary Power Supply Circuit

The auxiliary power supply circ
turned on, the charging current
Oscillation starts when the vol
After the start of oscillation,
rectified and smoothed by D604
The resulting DC voltage is sup

uit is needed to activate [C601. When the power switch is
flows into the capacitor C611 through R606 and R607.

tage of [C601 pin 7 reaches 17V by this charging operation.
the fly-back voltage of the auxiliary winding of T601 is

and C611.

plied to 1C601 pin 7.

D601 B 44—

[C601
VCC

GND

R606

R607 T601
D604 R633 1,603

@

Col1

(Fig.3.2) Au

(3) Converter Circuit

The converter circuit consists

surge absorbers (€620, 621, R623
of T601.

The oscillating signal from I1C6
drain-source is turned ON and 0
primary winding of T601.

D601 O <% f | ”

xiliary Power Supply Circuit

of the primary winding of T601, a switching device Q601 and
,R624 and D607) which are connected to the primary winding

01 pin 6 is applied to the gate of 0601 so that the
FF. In result, the oscillating voltage is applied to the

T601
€620 R623

17}
k=<
-0
~ O
O~
(e

FROM 1C601 PIN 6

R624

C621

DRIVE
CIRCUIT
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(4) Output Rectifying and Smoothing Circuit

The fly-back voltages which are generated at
D851, D652 and D653. Then ,these voltages are smoothed by C6

C661 so that DC voltages are obtained.

the secondary windings of T601 are rectified by
53, €654, (€657, €658, C660 and

The DC voltages are maintained constantly by controlling the ON period duty cycle of Q601 in

the converter circuit.

T601

> T R » +160V
653 ! L651 %T C654
— » +70V
+ +
1652 658
- - ¢
L LU » +24V
D653 €660 ! L653 ' C661
- &% GND

(Fig.3.4) Output Rectifying and Smoothing Circuit

(5) Error Detection Amplifier Circuit

The output voltage 160V is divided by the network resistors. This divided voltage is compared
with the reference voltage at the error amplifier 1C651. An error signal is applied to the

control circuit via the photocoupler PC601.

—» +160V

-

R657
‘ PC601
CONTROL | o
=Y
CIRCUIT!t M
R658
K

1

D651 A

P +24V
R662
R661
VR651
R660
$ GND

(Fig.3.5) Error Detection Amplifier Circuit
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6) Oscillating and Control Circuit

The oscillating and control circuits are contained in 1C601.

IC601 has a built-in oscillator whose frequency is determined by R612 and C614 which are
connected to pin 4 and pin 8 respectively. And when the pulse of the horizontal sync signal
is applied to R617, the switching freauency is synchronized with the horizontal frequency. =
The output of the error detection amplifier circuit is fed back to 1C601 pin 2 via PC601 to
control the duty cycle of Q601. In result, the output voltage is kept constant.

TECTION
C Ul

IRC T

eley)

ERROR D
AMPLIFIE

(;;? & Very

3#@ PC601 R612
D RT/CT
Cc614
D606 C618 D605
1C601
R619 RG18 R617

*‘iljf *Cb Vis

C615 R615
T —1 COMP

L —(&) GND

(Fig.3.6) Oscillating and Control Circuit
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(7) Overvoltage Protectioq

If some failure occurs and the output voltage of the secondary windings of T601 increase,
the voltage of the auxiliary winding of T601 also will increase proportionally. When the
voltage of ICB01 pin 7 increase beyond the zener voltage of ZD602, CR602 will turn on.

This action will dec¢rease the voltage of 1C601 pin 7 and will stop the oscillator within

this IC.
D601 B «
R606
D602
R622
1C601 R607 T601
R620 R633  L603
A Vee G
Yé
K
GND
CR602 &)
R621 ‘If
C17

(Fig.3.7) Overvoltage Protection

(8) Degaussing Circuit

When the power switch is turned on, the output voltage 24V is generated. The current flows
the base of Q651 through R663 and then Q651 is turned on. During the period which is turned
on Q651, the current flows through the degaussing coil. The ON period for Q651 is determined
by R665, R666, ZD652 and C664. (approx. 2 sec.) After the approx. 2 sec, Q652 is turned on

and this causes Q651 to turn off.

AC < +—
AC <

P4

Degaussing
coil

THE01 --- JC-1535VMB/B(EE)/R
THB02 --- JC-1535VMA

(Fig.3.8) Degaussing Circuit
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3.2 MAIN PwWB
(1) H Drive Pulse Buffer

The H drive pulse supplied from |/F PWB is buffered by Q5C1. Then it is supplied
to the-drive circuit of the H deflection circuit, and the sawtooth pulse generator of
the chopper circuit.

(2) H Deflection And. High Voltage Circuit
/ Drive Circuit

The H drive pulse turns Q5C3 on and off. The synchronized drive pulse is generated on the
second side of T5CO.

/ Deflection circuit

The drive pulse is applied to the base of Q5C5 turning it on and off. The sawtooth waveform
deflection current is generated in the deflection yoke and high voltage is generated in the
second winding of the FBT.The AFC pulse and the HV protector detection voltage is generated

in the third winding.

This deflection current sweeps the beam in the horizontal direction.This horizontal deflection
circuit consists of the combination of a main and auxiliary generator. (This circuit is called
Diode Modulation circuit.) The main generator consists of deflection coil, C5C3, D5C1(D5CY), D5CT
(D5C0) and Q5C5, the auxiliary generator, modulator coil L5C4, C5C4, D5C2, C5C2 and Q5C5.

By varying the voltage of C5C2 at the auxiliary generator,the circuit can vary horizontal

size and correct pincushion distortion. L5C1 and L5C2 are the horizontal linearity coils.

They correct the unbalance of the horizontal linearity between right and left.L5C2 is used in
all signals.L5C1 is used when the horizontal frequency is less than 44kHz. C5C7,C5D0 and C5D1
correct for the ”S” characteristic and change the parabolic waveform generated at both ends of
the capacitor by the inflow current.C5C7 is used in all signals. When the horizontal frequency
is less than 44kHz, the correcting capacitor C500,C501 used. In VGA mode, the correcting
capacitor €5D0,C5C7 and C5D1 are used.

The collector pulse width of Q5C5 is determined by the DY’s induction, other inductor and the
capacity of resonance capacitor €5C3. This pulse width is about 3.4us. Also input supply
voltage of FBT 2 pin varies depending upon freauency. The pulse level approximately constant
in the all horizonta! frequency by negative feedback of high B+ chopper circuit. Therefore

the high voltage regulation is constant in all freguency.

The duration of the pulse generated at D5C2’ s cathode is approximately 3.4ys. This pulse level
changes by varying €502’ s voltage by manipulating the horizonta! width control and side
pincushion control circuit. As C5C2’s voltage decreases the horizontal width increases.

The horizontal size is defined as the difference between the FBT pin 2 (B+) and C5C2's
voltages when the high voltage is constant. C5C2 follows the high B+ voltage to maintain
constant horizontal size despite beam fluctuations. The high voltage changes through !C5F1,
the operational amplifier, to the base of Q5F0. Q5F0 and Q5F1 act as buffers to control

C5C2’ s voltage. Q5F1's collector voltage is fed back to IC5F1 pin 6 to stabilize the
horizontal size despite beam current fluctuations. -

/ H Centering Circuit

1570 generates the +/- 3 volts which is compared to the deflection circuit’s power supply
voltage. This voltage is divided by VR570 (H centering) and is supplied to the base of Q572
and Q573. The voltage differences of Q572's and Q573’s base and emitters is supplied to L571.
Horizontal centering is manipulated by the current supplied by L570 to the horizontal
deflection circuit.

/ High Voltage Circuit

Q5C2 turns on and off generating the flyback pulse on the FBT's primary winding. The FBT
boosts this pulse to about 24kV (high voltage) and supplies it to the CRT’s anode.

The high voltage fluctuations occur because the FBT, driven by Q5C5, changes by both the
horizontal input frequency and by the beam current. The high B+ chopper negative feedback
circuit compensates for high voltage decreases.

The FBT’s internal resistors, R53E and VR530, divide the high voltage to detect voltage . _
changes. This detection voltage is supplied to the high B+ chopper control circuit operatiémal
amplifier, 10590. This circuit forms a feedback loop to maintain constant high voltage.
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/ High Voltage Protector

.y

This model employs three separate protection circuits. The first protect circuit becomes
active when the FBT high voltage increases abnormally. The second protect circuit monitors
the second side of the FBT and becomes active in the event an FBT layer short. The third
circuit becomes active when the power supply input voltage to the FBT’s primary side increase
abnormal ly.

The HV protector consists of R2001, R2003,R2002, D2000, ZD2000 and IC501. HV is detected by the
FBT pin 5, the third winding, whose pulse increases as the HV increases. The output pulse at
the FBT pin 5 is rectified by D5C8 and C5D7 and is divided by R2001, R2002, and R2003.
7D2000 is reversed biased and conducts, thereby turning on IC501’s protect circuit, when this
divided voltage exceeds the voltage at ZD2000. 1C501’s thyristor turns on and pin 14 becomes
active when its input voltage exceeds 0.7 volts. This protect circuit is active and will
remain active until the power supply voltage decreases. When this circuit is active, 10501
pin 13’s horizontal drive pulse stops and the high voltage decreases to 0 volts.

Leak protector of FBT's second side consists of 02000, ZD2002,ZD2003, R2008 and 1C501.When the
current in the second winding of FBT increaces abnormaly, the voltage of FBT pin 8 decreaces.
And when the voltage becomes about 0 volts ,ZD2002 conducts and Q2000 turns on. Therefore
protector circuit in I1C501 turns on.

Leak protrector of FBT primaly side consists of R530, C590, 0530, R533, R594, C581 and 1C501. If
the input power supply current increases abnormaly, the voltage across R530 increases.

When the voltage across R590 increases and Q530 s base emitter voltage exceeds 0.7 volts,
0590 is turned on and protector circuit of 1C501 is turned on.

e M e

(3) High B+ Chopper

High B+ chopper circuit consists of the sawtooth generator,error amplifier,cqmparator and
step down chopper circuit. This circuit forms a negative feedback loop to maintain constant
high voltage.

/ Sawtooth Generator

Q587 works as a fixed current source and adds charging current to C582. When the
differentiated H drive pulse is applied to the base of 0594, C5392 discharges. Then the
sawtooth waveform is generated on C592.

/ High B+ Chopper Controller

This circuit adjusts the rectangular wave output duty cycle by comparing the sawtooth wave

with the feed back control voltage from high voltage detection circuit.
The on-time of the rectangular decreases when the control voltage increases.

ol GE OGN N B bew L

/ High B+ Chopper Output

AT

The chopper control wave is added to the base of Q532 and Q533 to turn it on and off.
Therefore, Q591 is also turned off and on as well. A 160Vp-p rectangular wave is generated
on Q591 s drain. This rectangular wave is rectified by D536, C59A and L530. And the
rectified voltage is added to the horizontal deflection circuit.

(4) Low B+ Chopper

O ]

/ Low B+ Chopper Controller

The rectangular wave is made by comparing the control voltage from ZD570 with the output
of the sawtooth generator.The duty cycle is about 1:3.

L. -

/ Low B+ Chopper Output

The output is a rectangular wave of about 24Vp-p. The heater voltage (6.3 volts) is
generated from this wave by D573, C578 and T570. The three terminal regulator (output 12volts)

ji This circuit is turned on and off by the low B+ chopper controlled rectangular wave.
~§ IC input approximately 15volts is suppried by T570, D577 and C582.
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(5) Horizontal Size Control Circuit

The H size is varied by the voltage of

S

is amplified, and vary the voltage o

/ Vertical Sawtooth Wave Generator
The charging current of C5F4

The parabolic wave for t
sawtooth wave peak value.

/ Parabolic Wave Generator

square generator (I1C5F0).

parabolic voltage is compared with

/ Vertical Trapezoid Distortion Correction

same voltage as pin @ appears on pin @,
voltage on pin @ decreases, the screen
by the vertical position, and the trapezoi

(7) Vertical Output

/ Vertical Deflection

Loid Ve MR OB DD e

/ Vertical Position Control Circuit

1
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C5C2. The circuit to control this voltage is

composed of [C5F1, Q5F0 and Q5F1. The H size user control DC voltage supplied IC5F1 pin 2

f 1C5F1 pin 7, the collector current of Q5F1, and the .
voltage of C5C2. When the user control voltage increases, the horizontal size decreases.

- The H size varies-partially when the beam current varies partially. To correct it, the

voltage detected from high voltage is supplied the H size control circuit (1C5F3).

i

(6) Side Pincushion and Vertical Trapezoid Distortion Control Circuit

is controlled by Q5F2,Q5F3 and IC5F3. Q5F4 discharges CbF4

in the vertical frequency and therefore the sawtooth voltage is generated across C5F4.
he side pincushion correction is controled by the change of this

ICSF1 is the buffer to supply the sawtooth current in 1C5FO0.

The parabolic wave is generated by input the vertical frequency sawtooth‘wave in the
IC5F0 is driven by the sawtooth current which is product via

R5G7 from the sawtooth voltage, and the parabolic voltage appears on IC5F0 pin @. This
the horizontal frequency sawtooth voltage on pin ®,

and the pulse—width modulated output signal is generated on pin ®. This pulse—width
modulated voltage becomes the parabolic voltage by L5F0 and C5FO0.

The voltage on IC5F0 pin @ controls the vertical trapezoid distortion correction. The

it controls the current through R5G7. When the

d

The vertical drive pulse generated in the 1/F
is generated across C471 by the combination of turning Q471 on and off with the current
from IC470 pin 6.The time constant of the sawtooth wave is proportional to the current
supplied by pin 6.This current is determine
current is determined by the vertical size con
A peak voltage value of the sawtooth wave is proportional to the DY’'s peak current

value. At this time,vertical linearity is corrected by mostly C475, C476,C477, CA78, VR4T0,

R473, R474,RA77 and RATS. The linearity is switched for vertical frequency.
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s bottom portion is widened. This voltage is varied

distortion is corrected.

PWB is applied to Q471. A sawtooth wave

d on the output current from pin 4. Pin 4's

trol circuit comprised of 1C472 and Q470.

-4
The user contro! vertical position DC voltage is applied to 1C472 pin 2. The vertical
position control circuits adds the output voltage to the vertical defrection yoke through
l R486.The vertical position control circuit pulls out and/or pushs in the DC current
from/to the V DY.
3 (8) Blanking Circuit
- This circuit makes a negative blanking pulse for Gl of the CRT.The blahking pulse is
_ made by the vertical output pulse of 1C470 pin 12, the vertical drive pulse and the
: horizontal deflection output pulse of FBT pin 10. This blanking pulse is applied to Gl after
4 the waveform correction by Q5L0 and Q5LI1.
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(8) Spot Killer

This circuit protects the CRT from the spot brightness in the following manner.

When the high B+ voltage drops quickly, this circuit pulls Gl into negative.

When the high B+ voltage drops quickly,Q5NO base voltage drops.But Q5NO emitter

has C5N1’s charge and will not drop as a result.Therefore,Q5N0 turns on and the Q573
col jector voltage increases.Then Q5N1 turns on and the collector voltage of Q5N1 is
changed 0 volts. This Q5N1 collector waveform applies to Gl of the CRT through C5NZ.

(10) Contrast Control Circuit

This circuit has two functions. One is the processing of the user contrast control and
the other is the ABL (Automatic Beam Limiter) function. The ABL control signal is
obtained from the FBT. Q7K2 is activated when the ABL control voltage drops below 12
volts. Once Q7K2 is activated, the collector of Q7K1 will decrease. The collector voltage
of Q7K1 also shares the load resister R7K5 with Q7K0. Q7KO is the control transistor for
the user contrast control.
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PARTS DIFFERENCE LIST
?; PARTS DIFFERENCE LIST BETWEEN JC-1535VMA(N) AND JC-1535VMA(H)
- JC-1535VMA(N) JC-1535VMA(H)
‘ SYMBOL
PART NO DESCRIPTION PART NO DESCRIPTION
"j CRT 33015560 |CRT M3BKME23xx30(T3) 33015562 | CRT M36KLH180x21
‘ VR751B  |410G2060|R, VARIABLE B20K 41062053 |R, VARIABLE B10K
. VR751G  |410G2060 (R, VARIABLE B20K 410G2059|R, VARIABLE B10K
l VR751R  |410G2060|R, VARIABLE B20K 41062059 |R, VARIABLE B10K
84P0SDO1 [MAIN PWB ASSY 84POGDO1 [MAIN PWB ASSY
g 84P05JO01|CRT I/F PWB ASSY (B-2)  |84P0SJO1|CRT I/F PWB ASSY (B-2)
: R473 401K5709 |R, CARBON 33K 5% 1/6W 401K5711 [R, CARBON 39K 5% 1/6W
. R477 401K5703{R, CARBON 18K 5% 1/6W 401K5701|R, CARBON 15K 5% 1/6W
] R487 401H5655|R, CARBON 180H 5% 1/2W 401H5653 |R, CARBON 150H 5% 1/2W
3 R483 79980016 | TINNED WIRE 0. 6%7. 5MM 401K5673|R, CARBON 1.0K 5% 1/6W
R5D7 401H5649 |R, CARBON 100H 5% 1/2W 401H5645|R, CARBON 68H 5% 1/2W
R5D8 401H5657 |R, CARBON 220H 5% 1/2W 401H5661 R, CARBON 330H 5% 1/2W
€475 42883018 |C, METAL FILM 50V 0.33UF |————
C476 428B3023|C, METAL FILM 50V 0.68UF |{428B3025|C,METAL FILM 50V 1.0UF
c477 42883021 |C, METAL FILM 50V 0.47UF [428B3023|C,METAL FILM 50V 0.68UF
C501 47839661 |C, METAL 200V 0.47UF 5%  |42839662|C,METAL FILM 200V 0. 56UF

PARTS DIFFERENCE LIST BETWEEN JC-1535VMB(N) AND JC-1535VMB(H)

JC-1535VMB(N) JC-1535VMB(H)
SYMBOL
PART NO DESCRIPTION PART NO DESCRIPTION
CRT 33015560|CRT M3BKME23xx30(T3) 33015562 | CRT M36KLH180%21
VR751B  |410G2060(R, VARIABLE B20K 410G2059 |R, VARIABLE B10K
VR751G  |410G2060|R, VARIABLE B20K 41062059 |R, VARIABLE B10K
VR7SIR  |410G2060|R, VARIABLE B20K 41062059 R, VARIABLE B10K
84PO5JO1|CRT I/F PWB ASSY (B-2)  |84P0BJOL[CRT I/F PWB ASSY
: 84P25D01 [MAIN PWB ASSY 84P26D01|MAIN PWB ASSY
= R473 401K5703|R, CARBON 33K 5% 1/6W 401K5711|R, CARBON 39K 5% 1/6W
R477 401K5703|R, CARBON 18K 5% 1/6W 401K5701 |R. CARBON 15K 5% 1/6W
} R487 401H5655 | R, CARBON 180H 5% 1/28  |401H5653|R, CARBON 150H 5% 1/2W
R489 79380016 | TINNED WIRE 0.6+7.5MM  |401K5673|R, CARBON 1.0K 5% 1/6W
R5D7 401H5649|R, CARBON 100H 5% 1/2  |401H5645|R, CARBON 68H 5% 1/2W
4 R5D8 401H5657 |R. CARBON 220H 5% 1/2W  |401H5661|R, CARBON 330H 5% 1/2W
C475 42883018 |C, METAL FILM 50V 0.33UF |——— :
C476 42883023 |C. METAL FILM 50V 0.68UF |428B3025|C,METAL FILM 50V 1.OUF
C477 42883021 |C.METAL FILM 50V 0.47UF |428B3023|C,METAL FILM 50V 0.68UF
g C5D1 42839661 |C. METAL 200V 0.47UF 5§  |42839662{C,METAL FILM 200V 0. 56UF
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PARTS DIFFERENCE LIST BETWEEN JC-1535VMB(N) AND JC-1535VMB(EE)(N)

JC-1535VMB(N) JC-1535VMB(EE) (N)
SYMBOL
"PART NO DESCRIPTION PART NO DESCRIPTION
25775751 | LABEL (EE)
CORD 70800066 | LINE CORD E-3 #8011

- ..mv’J u - k“-«-‘"

PARTS DIFFERENCE LIST BETWEEN JC-1535VMB(N) AND JC-1535VMB(EE)(H)

- JC-1535VMB(N) JC-1535VMB(EE) (H)
e SYMBOL =
PART NO DESCRIPTION PART NO DESCRIPTION
l CRT 33015560 |CRT M3BKME23xx30(T3) 33015562 |{CRT M36KLH180x21
VR751B 41062060 (R, VARIABLE B20K 41062059 |R, VARIABLE BIOK
VR751G 410G2060|R, VARIABLE B20K 410G2059|R, VARIABLE B1OK
! VR751R 410G2060|R, VARIABLE B20K 410G2059 |R, VARIABLE B10K
84P05J01|CRT 1/F PWB ASSY (B-2) 84P06J01|CRT 1/F PWB ASSY
i 84P25D01 |MAIN PWB ASSY 84P26D01 [MAIN PWB ASSY
CORD 70800066 |LINE CORD E-3 #8011
l 25775751 | LABEL (EE)
R473 401K5709|R, CARBON 33K 5% 1/6W 401K5711 R, CARBON 39K 5% 1/6W
R477 401K5703 |R, CARBON 18K 5% 1/6W 401K5701 R, CARBON 15K 5% 1/6W
] R487 401H5655|R, CARBON 180H 5% 1/2W 401H5653 |R, CARBON 150H 5% 1/2W
R483 79880016 | TINNED WIRE 0. 6%7. 5MM 401K5673|R, CARBON 1.0K 5% 1/6W
R5D7 401H5643 R, CARBON 100H 5% 1/2W 401H5645|R, CARBON 68H 5% 1/2W
- R5D8 401H5657 |R, CARBON 220H 5% 1/2W 401H5661 |R, CARBON 330H 5% 1/2wW
Bk
NE C475 428B3018{C,METAL FILM 50V 0.33UF |———
C476 428B3023 |C, METAL FILM 50V 0.68UF |428B3025|C,METAL FILM 50V 1.0UF
: C477 428B3021|C,METAL FILM 50V 0.47UF |428B3023|C,METAL FiLM 50V 0. 68UF
g C5b1 42839661 {C, METAL 200V 0.47UF 5%  |42839662|C, METAL FILM 200V 0. 56UF

Fiood Moo

»

Two kind of FBTs are applid in the model JC-1535VMA/B/R.

One FBT is manufactured by MURATA (47105685), the other is manufactured by
SANYO (47105686). Some (electrical) parts should be changed with the kind of
the FBT. See the following !ist.

. FBT’ S VENDOR
i MURATA SANYO
’ SYMBOL | PART NO | DESCRIPTION PART NO | DESCRIPTION
Tscl | 47105685 | FBT 47105686 | FBT
RSEQ | 40THS687 | R,CARBON 3.9K 5% 1/2W | 401H5691 | R,CARBON 5.6K 5% 1/2W
l R2002 | 404C1691 | R.METAL 5.5K 1% 1/6W | 404C1683 | R,METAL 4.7K 1% 1/6W

ade!rom www.Manualslib.com manuals search engine

88



http://www.manualslib.com/

PARTS DIFFERENCE LIST BETWEEN JC-1535VMA(N) AND JC-1535VMA(P)

} JC-1535VMA(N) JC-1535VMA(P)
SYMBOL =
B PART NO DESCRIPTION PART NO DESCR{PTION
CRT 33015560 | CRT M3BKME23xx30(T3) 33015575|CRT M36EDR320x131/FO3N
! VR751B 41062060 |R, VARIABLE B20K 41062062 |R, VARTABLE B50K
4 VR751G 41062060 |R, VARIABLE B20K 41062062 |R, VARIABLE B50K
VR751R 410G2060|R, VARIABLE B20K 41062062 |R, VARIABLE B50K

84P81D01|MAIN PWB ASSY
84p33J01|CRT |/F PWB ASSY (B-2)

37006015 1C LA7838(V OUT)

] 84P05D01 [MAIN PWB ASSY
84P05JO1|CRT 1/F PWB ASSY (B-2)

Downl

ki {C470 37056683 | IC LA7837
R473 401K5708 |R, CARBON 33K 5% 1/6W 401K5711|R, CARBON 39K 5% 1/6W
R477 401K5703 [R, CARBON 18K 5% 1/6W 401K5705|R, CARBON 22K 5% 1/6W
RA7S 403F2103 |R, METAL OXIDE 1.2H 5% 2w |403F2101 R,METAL 1.0H 5% 2W
R487 401H5655 | R, CARBON 180H 5% 1/2W —_—
R489 79980016 TINNED WIRE 0.6%7.5MM 401K5675|R, CARBON 1.2K 5% 1/6W
R5D7 401H5649|R, CARBON 100H 5% 1/2W 401H5645 | R, CARBON 68H 5% 1/2W
R5D8 A01H5657 |R, CARBON 220H 5% 1/2W 401H5661 |R, CARBON 330H 5% 1/2W
R760B 404C1704|R,METAL 20K 1% 1/6W 404C1706 |R, METAL 24K 1% 1/6W
R760G 40401704 |R,METAL 20K 1% 1/6W 404C1706 |R,METAL 24K 1% 1/6W
R760R AQAC1704|R, METAL 20K 1% 1/6W A04C1706 |R,METAL 24K 1% 1/6W
C475 428B3019|C, METAL FILM 50V 0.33UF 42883017 |C, METAL FILM 50V 0. 22UF
C476 49883023 |C. METAL FILM 50V 0.68UF |428B3021 C,METAL FILM 50V 0.47UF
C5b1 42839661 |C, METAL 200V 0.47UF 5% 42839662 {C, METAL FILM 200V O.56UF

iegd e BEE EEE B e b
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