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1 Precautions

Follow these safety and servicing precautions to prevent damage and to protect againg potentid hazards
such aselectrical shock and X-rays.

1-1 Safety Precautions

1-1-1 Warnings

1

For safety purpose, do notattempt to modify
thecircuit board, and alwaysdisconnect theAC
power before performing servicing on the
monitor.

Operation of the monitor outsdeitscabinet or
with the cover removed involves therisk of
shock hazard. Repair work on the monitor
should only be attempted by service personnel
who are thoroughly familiar with dl necessary
sdfety precautionsand proceduresfor working
onhighvoltage equipment.

Do not lift the CRT by the neck. After
completely dischargingthe highvoltageanode,
handlethe CRT only when weari ng shatterproof
goggles. Try to keepthe CRT away fromthe
bodyduringhandling.

High voltageshould alwaysbe keptat the rated
value, no higher. Only when highvoltage is
excessiveare X-rayscgpable of penetrating the
shell of the CRT. Operation at high voltages
may also cause failure of the CRT or high
voltagecircuitry.

The CRT isespecially constructed to limit X-
ray emissionto0.5mR/HRa 300microamperes
anode current. To ensure continued X-ray
protection, replacetheCRT withonly the same
orequivalenttypeasthe origind,andadjug the
anode svoltageto the designated maximum
rating, never to exceed.

1-1-2 Safety Checks

Beforereturning themonitor to the user, perform
the following sefety checks:

1

2.

Ingoectto make certain that each lead dressis
not pinched or that hardware is not lodged
between thechassis and other metal partsin
themonitor.

Inspect all protective devices such as

nonmetalliccontrol knobs, insulating materials,
cabinet backs, adjugment and compartment
coversor shidds, isolation resistor-capacitor
networks, mechanical insulators, etc.

. AC Leakage Current Check

Always perform the AC Leakage Current
Check on theexposed metal parts, including
metal cabinets, screwheadsand control shafts,
asfollows:

a) Plugthe ACline cord directly into a rated
AC outlet. Do not use an isolation
transformer duringthe check.

b) Usean AC voltmeter withat least 5000
ohmspervolt sngtivity asfollows:

Connect a 1500 ohms, 10 watt resistor
pardleledby a0.15uF ACcapacitor inseries
with all exposed metd cabinet parts and a
known earth ground, such as electrical
conduct or electrical ground connected to
earth ground, asshown in the Figure 1-1.
Measure the AC voltage across the
combination of resistor and capecitor.

Figurel-1. Set Up For AC Leakage Current Check

Pl

/

To known Q Q
earth ground

To exposed metal
cabinet part

l0.15ufd! /
|

1500 ohm 10 watt

¢) Reversethe AC plug at the AC outlet and
repeat the steps for AC voltage
measurements foreach exposed metal part.

d) Voltage reading mustnot exceed 0.3 valts
RMS equivdentto0.2 milliampereAC. Any
value exceeding thislimit ill constitute a
potential shock hazard and must be
corrected immediaely.
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1-1-3 Product Safety Notices

Many electrical and mechanical partsin this chasds have special safety-related characteristicswhichare
often not evident from visual inspection, the protection afforded by them may not be obtained by replacing
them with componentsrated for higher voltage, wattage, etc. Beforereplacing any of these components,
consult the Recommended Spare PartsList given a the end of thismanud. Any of the replacements that do
not providethe same safety characterisicsmay result in shock, fire, X-ray emission or other hazards.

1-2 Servicing Precautions

Warning: Anelectrolytic capacitor instaled with the wrongpolarity might explode.

Caution: Beforeperforming servicing covered by thisservice manual, read and follow the Safety Precautions
section of thismanud.

Note: If unforeseen conflict between the following servicing precautions and any of the safety
precautions, always follow the safety precautions
1. Follow closdy theservicing precautions printed on the monitor cabinet and chassis.

2. Alwaysunplug theAC power cord fromthe AC power source beforeremovingor ingdlingany component
or asembly, disconnecting PCB plugs or connectors and connecting atest component in parallel witha
capacitor.

3. When replacing partsor circuit boards, damp the lead wires around the component before soldering.

4. When replacing ahighwattage resistor (>0.5W metal oxide film redstor) in the circuit board, keep the
regstor about 1 cm (1/2inch) away from the circuitboard.

5. Keep wiresaway fromthehighvoltage or high temperature components.
6. Keep wiresintheir original positions o asto minimizeinterference.

7. Alwaysconnectatestingrument’ sground lead to the instrument chassisground before connecting the
positivelead; alwaysremovethe instrument’ sground lead lag.

After putting the rear cover back and make sure the monitor isworking properly, the Hi-Pot &
Ground Continuity tests MUST BE performed before the monitor isreturned to user.

1-3 Hi-Pot Test

1. TestEquipment

Puncturetes modd PM5530 ADT or KIKUSU TOS 8750V oltagetester orequivalent gpproved equipment.
Note: The testequipment must be cdibrated in regular period.
2. TestSetup

a) Applyvoltage: DC 2100 VDC

b) Testduration: 3 seconds

¢) Cutoff current should be setto 3mA
3. Test Procedure

a) Unplug power cord from AC source.

b) Put the power switch of the monitorin the* ON” postion.

¢) Leavesignal cableun-connected.
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d) Plug monitor power cordtothe Hi Pottester terminds.
€) Tumn ontester and watch the indicator or beeper.
f) If theindicator lamp lighten, or beeper beeps, thetest fails.

1-4 Ground Continuity Test

1. TestEquipment

AClow ohm tester TOS-6100 or equivalent approved equipment.
Note : The test equipment must be calibrated in regular period.
2. Test Setup

a) Testduration: 3seconds

b) Setcurrentlimit at25A

¢) Thegrounding resstance must be lessthan 0.1 ohm.
3. Test Procedure

a) Plug the monitor power cord tothetester terminds.

b) Make suredl connectionsarewell-contacted.

¢) Turn onmonitor power and tester power.

d) Press” Teq” button.

e) If greenlightshows up, meanstest OK.

If red light shows up, meansted fails.

f) IftheTester hasadigital display, the resistancevaluemus not exceed 0.1 ohm.

Note : Besure not to touch the metal portion of the Sgna cablehead during testing.
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2 Product Specifications

2-1 Specifications

Picture Tube

17-inch (16-inch Visual image area), sloted mask, 90 degrees
deflection, dot type black matrix, medium short persistence
phosphor, dark tint, non-glare/ anti-static screen,

0.27 mm dot pitch for m703 and 0.25mm dot pitch for mx703

Scanning Frequency

VGA, Super VGA, 1024x768@60/70/75/85 Hz
1280x1024@60Hz

Maximum Resolution

1280 dots (H) x 1024 lines (V) @60Hz refresh rate

Display Area

312 mm (H) x 234 mm (V) typical

Display Characters

80 char. x 60 rows on a 10 x 10 matrix

Display Colors Analog
I nput

Unlimited Colors

Synchronizatin Signals

Separate Sync: horizontal/vertical, TTL, positive or negative

Synchronization
Frequencies

Horizontal : 30 to 70 kHz
Vertical : 50 to 140 Hz

Signal Connectors

15-pin, D-shell connector

Video Signals

Analog : 0.7 Vp-p, RGB positive

Power Input

75 Watts (maximum) AC rated voltage, 100VAC to 240VAC

Misconvergence

Center Area: < 0.3 mm; Corner Area: < 0.4mm

User Controls

Power On/Off, Contrast, Brightness, Horizontal Size, Horizontal
Position, Vertical Size, Vertical Position, Pincushion, Trapezoid,
Rotation, Color temperature, Language, Display Frequency,
Degauss, Recall, H. Moire,

V. Moire

Service Controls

PWB-1700
PWB-1697 : power voltage adjust (VR801)

Preset Modes

8 (see Table 2-2. Timing Chart)

Environmental
Considerations

Operation temperature : 10°C to 35°C ambient
Operation Humidity : 20% to 80% ambient
Storage temperature : -40°C to 65°C ambient
Storage Humidity : 10% to 90% (non-condensing)
Altitude : Non operating 40,000 feet sea level
operating 10,000 feet sea level

Note: Above specifications are subject to change without prior notice.
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2-2 Signal Cable Pin Connections

Table 2-1. Signal Cable Pin Assignment

Pin |Signal Pin Signal

1 Red video o* * +5V

2 Green video 10 Digital Ground
3 Blue video 11 Ground

4 Ground 12 SDA

5* NC 13 H-Sync

6 Red ground 14 V-Sync/VCL
7 Green ground 15 SCL

8 Blue ground

Note* This pin is used for selftes detection. Connect thispinto ground at the PC end.
**  For PC99: This pin will provide+5V from PCside.
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2-3 TimingChart

Thissection describesthetimingsthat the computer industry recognizesas standard for computer-generated

videosgnals.
Table2-2. Timing Chart
Mode 1 2 3 4 5 6 7 8 9
H. Dots 640 720 640 640 800 800 1024 1024 1280
V. Dots 480 400 480 480 600 600 768 768 1024
H-freq (kHz) 31.47 | 31.47 37.5 43.27 46.8 53.67 | 60.02 | 68.68 | 63.98
Sync Polarity - - - - + + + + +
A period us 31.78 | 31.78 | 26.666 | 23.11 | 21.333 | 18.63 | 16.66 | 14.56 | 15.63
B Blanking us | 6.356 | 6.356 | 6.349 5.33 5.172 | 4.409 | 3.657 | 3.725 | 3.778
C Sync us 3.81 3.81 2.032 | 1556 | 1.616 | 1.138 | 1.219 | 1.016 | 1.037
D B.P. us 1.907 | 1.907 3.81 2.22 3.232 | 2.702 | 2.235 | 2.201 | 2.296
E Active us 25.42 | 25.42 | 20.317 | 17.78 | 16.162 | 14.22 13 10.836 | 11.852
F F.P. us 0.636 | 0.636 | 0.508 | 1.556 | 0.323 | 0.569 | 0.203 | 0.508 | 0.444
V-freq (Hz) 59.95 | 70.08 75 85 75 85 75.03 85 60.02
Sync Polarity - + - - + + + + +
O Period ms 16.68 | 14.27 | 13.33 | 11.76 | 13.333 | 11.76 13.33 | 11.77 | 16.661
P Blanking ms 1.43 | 1.557 | 0.533 0.67 0.533 | 0.578 | 0.533 | 0.582 | 0.656
Q Sync ms 0.064 | 0.064 0.08 0.069 | 0.064 | 0.056 0.05 0.044 | 0.047
R B.P. us 1.02 1.08 0.427 | 0.578 | 0.448 | 0.503 | 0.466 | 0.524 | 0.594
S Active us 15.25 | 12.71 12.8 11.09 12.8 11.18 12.8 11.18 | 16.005
T F.P. us 0.35 0.413 | 0.027 | 0.023 | 0.022 | 0.019 | 0.017 | 0.015 | 0.016
Seperate Sync
Horizontal E Vertical K
Video B ,_ Video H [
e e :
[ [
=l I
c A ! G

H.Parameters. V.Parameters.

A: Period B: BlankingTime G: Period H: BlankingTime

C. SyncWidth D: Back Porch I: SyncWidth J Back Porch

E ActiveTime F FrontPorch K: ActiveTime L: FrontPorch
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2-4 Power Saving Function

Note: Themonitor will be driven into “ Power Saving” mode by the control signal from the digplay
contraller, asindicated by the amber-color power LED.

Table2-3. Power SavingFunction

State Power LED
Consumption Light
ON Normal* Blue
Active
OFE <2 watts Amber

The power saving gates will be kept until acontrol signal has been detected or the keyboard or mouseis
activated. Therecovery ime from Active OFF state back to ON gate isaround 10 seconds.

* For power consumption : 75W Max. (@230V AC, preset size and maximum light output condition)

2-5 TCO Version (Optional)

The monitor meetsthe TCO 99, NUTEK energy saving, electric and magnetic field requirements. Alsoit
iscompliant with TCO 99 |abelling scheme.

The emisson from magnetic and el ectric field must comply with thelimitsspecified by the Swedish Board
for Measurement and Testing, commonly known asMPR 1990 recommendations. Theselimitsaresum-
marized inthe Table 2-4.

Table2-4.TCO 95 Emisdon Requirements

VLF/TCO ELF/TCO
Magnetic Field 25 nT 200 nT
Electric Field 1V/m 10 V/Im
Frequency Range |2~400 kHz 5~2000 Hz
Value RMS RMS
Distance 30 cm 30 cm
E'oetztr:toiztla“c +/- 500 V +/- 500 V

Themonitor isdesignedwith selected CRT and carefully routed wires around CRT, make sure exactly the
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same routing scheme isused when doing CRT replacement.

2-5-1 TCO95 Version (Optional)

The TCO 95 schemeisfor international and environmental labelling of personal computers. Thelabeling
schemewasdevdoped asajointeffort by the TCO (The Swedish Confederation of Professional Employ
ees), Naturskyddsforeningen (The Swedish Society for Nature Conservation) and NUTEK (The National
Board for Industry and Technical Development in Sweden).

1) Scope

2)

3)

4)

TCO 95 touches on ergonomicqudities, emissions (e ectricd andmagnetic fields), energy efficiency and
ecology (withdemandsfor environmental adaptationfor both theproduct and the production processesat
themanufacturingplant).

Environmentd Requirements

Themonitor abides by the environmental demandsconcerning restrictions on the presence and useof
heavy metds, brominated and chlorinated flameretardants CFCs (freons), and chlorinated solvents, among
other things. Themonitor isasorecyclable.

Energy Requirements

Themonitoralso followsthe energy requirementsthat, after acertain period of inactivity, the monitor shal
reduce its power consumptionto alower levd in oneor morestages.

Others

Themonitor meetsthe strict environmental demandsfor thereduction of electricand magnetic fields,
phydcal and visud ergonomicsand goodusability .

Table2-5. TCO95 Visual Ergonomics

Feature Standard Description

Linearity 1% or less Difference in length of columns or rows compared to the

corresponding lengths through the center of the monitor.

Display Luminance | 100 cd/m2 (at |east)

Luminance 1.7:1 or less The ratio is between the max to min luminance within the
Uniformity whole active area.

2-5-2TCO 99 Version (Optional)

TCO 99 will gppend thecolor temperatureand energy efficiency secification, also cover the environmen-
td requirement.
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3 Operation Theory

Thisisafully digitd controlled multi-sync color monitor thatiscompliantwith DDC1 and 2B Hug and Play
VESA standard and offers thefollowing main features.

3-1 Main Features

1
2.

Simplifieddesignwithminimumcomponents.

The NOVA NT6863 32 processor-- that has I12C BUS controlled geometric correction, contrast and
brightness-- offers the functions for: (a) Contrast, (b) Brightness, (¢) H-size, (d) H-podtion, (e) V-size, (f)
V-postion, (g) Pincushion, and (h) Trapezoid.

Inaddition, it dso offers morefunctionsas: (a) Sync. processor, |/Pand O/P, (b) Mute, (c) Power saving

- Suspend & Stand-By, (d) Power saving override, (€) DDC1/2B, (f) 12°C Busfor auto-alignment through
signd cable(g) CS1/C2/CS3/CHAfor linearity and 9ze compensation.

Stores up to 10factory preset modes and offers8 user modes. Thereare 16 functioniconsa OSD. They
arecontrolled by [1]«»[z] keyson frontpanel.

Powerful PHILIPSTDA4863AJA5 and TDA 4841 present the following useful functions: (&) Fincushion,
(b) Trapezoid, (c) V-Position, (d) V-Size, () Vertical’ s“C” and “ S’ correction -- factory adjust, (f)
Pincushion’ sV. posgtion correction, (g) Corner correction --factory adjust, (h) Fincushion unbalance
correction - factory adjust, (i) Pardldogram digortion -- factory adjust, (j) Moire cancdldion, (k) X-ray
protection, and (1) Full horizontal and verticd auto sync capability.

Software controlled auto shut off function activatedif fH<=29 kHz and fH>=70 kHz.
Full rangeAC input and simplified linefilter design.

3-2 Microcontrol Section

1

This monitor usesNOVA NT6863 CPU. It contains a8051 8-bit CPU core, 512 bytes of RAM used as
working RAM and steck area, 32k bytes of MASK ROM, 10-channel 8 bit PVM D/A converter, 4-
channel A/D convertersfor key detection saving I/O pins, internal H. sync and V. sync signadsprocessor
providing mode detection, and an 12C businterface. When H/V syncthrough D-Sub signal cableenter pin
41 and pin42, the CPU performsfrequency / polarity detection and calculateand sendto HV sync OUT.
Then CPU readsthe datafrom 1703 and transfer to device 4841 and some DA Cin CPU, above operation
takes about500 ms.

Thereallowed 8factory preset modesand 8 user modes There are 11 functions, Contrast, Brightness, H.
Size H. Position, V. Size, V. Position, Aincushion, and Trgpezoid, Rotation, H. Moire,V Moire, dl controlled
by OSD icon which can be adjusted by user.

The pin25 and pin 26 are used for ATE function. When CPU receivesC6 asslaveaddress, itwill operate
in ATEmode whichisused for auto-dignment. After alignmentthedatawill be gored in1703.

Theuser control parameters are selected by OSD icons through < & » 7] keys, they aredetected
by sensng thevoltagethroughR710, R740, R741, R743,R716,R717to pin16 and 17 of 1701.

3-3 Deflection Section

I2C-- autosyncdeflection controller is TDA4841.

The TDA4841 is ahigh performance and efficient solution for autosync monitors. All functions are
controllable by 12Cbus. SDA and SCL signalscoming from microprocessor feed to pin 12 and pin 13to
control allfunctions.
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3-3-1 Horizontal Section

1

Theostillatorisdrivenby the currentsin R419 and R420. Theminimumoscillator frequency isdetermined
by R419 and themaximum frequency isdetermined by R420.

Harizontd syncgoesintopin 15 throughR318. Andhorizontd flyback pulse goesintopin 1through R401
from pin 5 of FBT for HFLB loop.

Horizontd driver (pin8) O/Pto Q401 viaC410.

3-3-2 Vertical Section

1
2.

Vertical syncgoesintopin 14 through R317.
The freerunning frequency isdetermined by R301 and C301.

3-3-3 Vertical O/P section

1

The differential output currents from pin 13 of Voutl and pin 12 of Vout2 can be directly coupledto the
vertical deflection booger pin 1 and pin 2 of TDA4863 AJ.

The TDA4863 AJ has two output stages which are current driven in opposite phase and operate in
combination withthe deflection coil in afull bridge configuration.

ThisICispowered by two sets of positivevoltageand oneset of negative voltage. (+12V a pin 1, -12V
atpin4).

3-3-4 E-W/Trapezoid and H. Width Controls

1

The horizontal O/P stage uses diode modulator D419, C411, C412, L409 and C418 for East-West
(Fincushion) Trapezoid and H.width controls.

The scan current is determined by B*minus Vm( thevoltage of C418) vduesand thepincushion control is
accomplished by OPAMP(K A324) 1402 and Q419 by coupling a parabola waveform from pin 11 of
TDA4841. TheH. width/ corner and trapezoid correction arealso accomplished by thispin11. The DC
level controls H. size. The AClevel is combined with side pin and trapezoid corners functions.

3-3-5 X-Ray Protection

1

Toavoid X-ray hazard, aDCvoltagegenerated at pin 5 of FBT and rectified by D410, C424 and divided
by R404, R406 and R405comeinto pin 2 of TDA4841.

If this voltageis higher than 6.39V, then TDA 4841 will be activated to float HUNLOCK (pinl7), H.
DRV(pin 8), BDRV (pin6), VOUT1(pin 12),VOUT2 (pin13). After that all deflection circuit stop
working.

3-3-6 G1, Blanking and Brightness

1

2.

Thevertical blanking Sgnal comesfrom unlock pin17 of 1401. Thispositive vertical pulsesthrough Q405
amplified and converted into negative pulseand sent to G1 for verticd blanking.

In protection modeor an out-of- range situation HUNLock will send 5 V pulseto CPU pin 30 of 1701,
then G1will godown to-150V. During the mode change, Muteacts assame asHUNLock’ s.

3-3-7 Contrast Section

1
2.

Contrast is controlled by 1701 through 12Cbustol501 (LM 1247) directly.

Beam currentisdetected through T402 (FBT) pin 7,C429, R449 and detected voltagefeeding into pin 12
of 1403 (KA 324), R459, R548, C556 to control 1501 pin 22 voltage. When 1501 pin 22 voltage drops
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below 4.0 V, the ABL functionwill hgppen.

3-3-8 H/V gze breathing compensation

1. Beamcurrentissensed as abovesection (3-3-7 item2) and thisvoltageroutesthroughR451, R468, C470
then through R437 to pin 31 of 1401 for H. size compensation.

2. HV voltageis detected through T402(FBT) pin 11. C481, R4F4, R4F8, C430, R411, pin5, 6, 7 of 1403
(KA324) thenthrough R302t0 1401 pin21for V. size compensation.

3-3-9 Dynamicfoauscir cuitry

Thedynamicfocus isapplied to improve the corner focus performance, itindudes horizontal and vertical
dynamicfocus.

1. Horizontal dynamic comesfromldy currentthrough T403, R434, C448, R428 andfeed to FBT dynamic
focuspin (T401pin12).

2. Verticd dynamiccomesfrom pin 320of 1401 through C315,R309, R326, R322, R323,Q301, R324, R325
and feedto FBT dynamic focuspin.

3-4 Power Supply Section

3-4-1 AC Rectifier

Thedrcuitcanaccept 90V to 264V AC input through D801~D803 bridgediodesand C808 filtering to get
DC126V~364V for power conversionin T802.

3-4-2 LineFilter

It congsts of C803, T801, C804, C805, C806, C819, C807, C817,C862,C863,C864 and meets EMI
regulation.

3-4-3 Power LED Status

1. The LED has3 leads with common cathodetoemit blueand amber color light for different power saving
states. Itiscontrolled by CPU.

2. Normd : bluelight
Amber LED is off because CPU pin 29 is 1.96V and pin24is0.45V, only blueLED isturned on.

3. Off Mode : Amber light
CPRU pin 24is1.87V and pin 29 is0.46V, then blueis off and amber isilluminated.

3-4-4 Auto Degaussing

When S705tumson, pin32 of 1701 will send asignal to Q802 and turnson RL801 for degaussing. After 4
seconds, itwill turn off RL801 automatically.

3-4-5 PWM Control
1 SartUp

The 1801 (60765C) gets power from R807, R808, C830 and pin 3 voltage reaches15V for starting up.
Thel801 startsoscillationat 25 kHz, pin 1 output to drive T802. Switchingon, R819 setupan15 V to
keep1801 workingthrough D809auxiliary voltage.
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2. Regulation

TheDC O/Pvoaltage isproportional totheauxiliary voltage, so 1801 pin 4 sensesthe feedback voltage
fromthe divider D806, R809, C810, VR801,Q803, Q801 and C814to compare with thebuilt-in 1.5 volts
referencevoltage for error amplifier operation. Finally pin 4 canmodulate the differentduty cycleby
VR801 setting to achieveregulation purpose.

3-4-6 Synchr onization
1. Normal Mode

The sync pulse fromFBT (31 kHz~69kHz) viaR812, R811 and C815 to pin 5 of 1801 to keep 1801
synchronizedwith horizontal syncinputfrequency.

2. Power SavingModes Sandby/Suspend/OFF
Becausethereisno pulsefrom FBT, so theburst mode frequency SMPSworksat 50 kHz by 1801 itself.
3. Override

The horizontd freerunfrequency is about 63.2 kHz under overridecondition, SMPSis synchronized to
thisfrequency.

3-4-70.V P.
If theauxiliary voltageis higher than 27 volts makespin 3 of 1801 islimited to have the OV Pactivated.

3-4-8OP.P.
The excess current of T802 through 1801 pin 1, 2, makeVs>1.1V internal of 1801, then limite thepower.

3-4-9 Step Up Power Supply For FBT

1. TheB+of FBT isproportional to horizontal frequency, thatis the higher frequency, thehigher voltage.
Thebadcvoltageis58volts from T802 pin 10 viaL811, D813, C824 andthegate control of Q451 comes
from 1401 pin 6 viaQ450, Q434, Q435 and R456. Theduty cycleiscontrolled by 1701 pin 23 (PWM pin
Adj.)viaR719, C741, R4F6,R4F5, R4FL.

2. Theregulation and boostup (from68V to 160V or more, ondemand). TheH.V.is setat25 kV (zero
beam) by 1701 pin 23 which senses the secondary O/Pfrom FBT. The booster comprisesQ451, L410,
L411, D450, C425 and T402 to offer therequired B+for different frequency modes.

3-5 Video Amplifier Section and OSD (On Screen Display) function
1. RGBsignal inputsareterminated by R501, R531 and R561 then passthrough the coupling capacitors
C503, C533and C5631t0 1C501 LM 1247 preamplifier.

2. Theamplifier RGB signas(0~3V pp) areadjusted by I2Cbus, 1501 pin 23 isfor damppulsewhich comes
from pin 16 of TDA4841 to et up equal clamplevd.

3. Thepre-ampvideo stageisamplifiedby 1501 (LM 1247), it’ sinduding OSD function andcontrol by 1701
pin12,13(1%C).

4. Thevideo output stage 15isamplified by 1502 (LM2466).

5. The RGB cathodescut off areadjusted by 1503 (LM2480)pin 8, 7, 6, which comes from 1501 pin 16, 15,
14to adjug cutiff voltagelevd by I?Cbus.

6. Under override condition,“ NO SIGNAL” will show up onthe screen.
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4 Alignmentsand Adjustments

This section of the servicemanual explains how to make permanent adjusmentsto themonitor settings.

4-1 General Adjustments

4-1-1 Adjustment Conditions

a) PowerSupply
Apply AC115V or220V
b) Warm-up Time

The monitor mustbe powered on for 15 minutesbefore garting any alignment, but requires30 minutesof
warm-up timefor convergence adjusment.

¢) SigndInput
1. Video:RGBAnalog, 0.7 Vp-p, postive
2. Synchronization: Horizontd and vertical TTL signd, separate, positiveor negative

3. All adjustments should be made using asignal of FH = 68.68 kHz, FV =85 Hz, unless otherwise
defined.

4-1-2 EquipmentRequired
The followingequipmentsare necessary for adjugment procedures:
1. Volt-ohm-A meter (SanwaFD-750C or equivalent)
30kV highvoltage probe (HP34111A)
O<cilloscope (TEK2235 orequivdent)
Minolta Color Analyzer 1
Signal generator (IBM PC with proper display cardsor Chroma 2000)
Screwdriver

o g~ WD

4-1-3 Switching Power Supplyand Regulator Adjustment

a. Theregulated B+ control hasbeen presetinthefactory and needsno adjustment. However, if any repar
ismade on the power supply section, thefollowing readjustment procedures arerecommended:

1. Allowthemonitor towarm-up for about 15 minutes.
2. Apply VGA (1024x 768 @ 68.68 kHz/85 Hz) signal to the monitor.
3. Connecta DC voltage meterto TRO01 (ontheMain board), and adjust VR801for 11.6 + 0.1V dc
4. If afuseisbroken during adjustment, remember to replace itwith the exact same type of fuse.
b. If necessary, follow the following procedures to enter thefactory mode.
1. Pressboth [r1key and [z1key simultaneously then power ON.
2. Afterturnthe power off, this monitor will go back to normal mode.
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4-2 Alignment Procedures

4-2-1 High Voltage Adjustment

CONDITION

Press[g] and z] buttonssimultaneously when switching the power“ On”.
Display image: No video (68.68kHz Mode)

PROCEDURE

Connect DC meter to TPO02 and adjug HV (i)

R802 to obtainaDC voltage of -174.5+ 0.2 V DC(Sampo FBT) or-172.5+ 0.2V DC(LCE FBT) for CPT
CRT M41AGE93X46 (TCO) or M41AGE83X46 (MPRII) .

4-2-2 Screen and White Balance Adjugment

CONDITION

Press[z] and z] buttonssimultaneously when switching the power “ On”.

Display image: No video (68.68kHZ Mode)

PROCEDURE

1 Raster color setting

l-a. SetBrightnessmax.to 77, G1to 60 (OSD cursor) and 560+ 5at G2, cursor.
1-b  Adjust Rand B cutoff to min.

1-c  Adjust Gcutoff to about 0.4FL

1-d Adjust B cutoff to get y=298 £+ 5, R cutoff to get x=283 + 5and Y=0.6 +0.05FL.
l-e Adjust Brightnesscutoff toraster 0.01-0.02 FL.

CONDITION

Display image : 50 mmx 50 mm white block pattern

PROCEDURE

1 5500°K color temperature setting

l-a. SetBrightnessto cutoff and Contrastto maximum.

1-b  Move cursor on OSD to choosecolor temperature icon.

1-c. With greenblock pattern, adjust G gain togetY about28H..

1-d AdjustR.B. gaintogetx=333 £5,y=348 +5; and Y=40 £ 0.5FL
2 6500°K color temperature setting

2-a.  SetBrightnessto cutoff and Contrastto maximum.

2-b  Move cursor on OSD to choosecolor temperature icon.

2-c. With greenblock pattern, adjust G gaintogetY aout32A..

2-d  AdjustR.B. gaintogetx=313 £5,y=329 +5; and Y=43 £ 0.5FL
3 9300°K color temperature setting

3-a.  SetBrightnessto cutoff and Contrastto maximum.

3-b  Move cursoron OSD to choosecolor temperature icon.

3-c. With greenblock pattern, adjust G gaintogetY about 32H..
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3-d AdjustR.B. gaintogetx=28315, y=297+5; and Y=43+0.5FL
4 Full white ABL setting

CONDITION

Display image: full white pattern

4-a  SetBrightnessto cutoff Y=0.06FL and Contrastto maximum.

4-b. Adjust ABL to Y=31.9H + 0.5FL.

4-c. Check thewhite balance at 5FL and 28FL.

4-d. Repeatall theproceduresin 4-2-2 section until the best white baance isobtained.

4-2-3 FocusAdjustment

CONDITION

Display image: “me” character pattemn (68.68 kHz Mode)
PROCEDURE

1. SetBrightnessto cutoff and Contrastto maximum.

2. Adjustfocusl at T402 (static focus VR) to make vertical line clear.

3. Adjustfocus2 a T402 (datic focus VR) to make horizontal lineclear.
4. Repeat dboveproceduresto get bes focus.

4-2-4 Static Conver gence Adjustments
Static convergence involvesalignment of the red, blueand greenlinesinthe center area of the display.
Note: The monitor requires 30 minutesof warm-up timefor convergence adjusment.

CONDITION

Display image: Crosshatch pattern

Warm-up Time: 30 minutes

PROCEDURE

1. Setbrightnessand contrastto display awell-defined pattern.

2. Enauretheconvergence magnet ringsare correctly postioned on the CRT.
Figure4-1. Convergence Magnetsonthe CRT

__CRT
FRONT
1) Setup Bolt 2) Bow Magnet 3) Band 4) 2-Pole Magnet
5) Spacer 6) 4-Pole Magnet 7) Spacer 8) 6-Pole Magnet

9) Holder 10) Band 11) Tabs
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3. Rotate theindividual ringsof 4-pole convergence magnetsby changing the spacing between the 2 tabsto
convergethe vertical red and bluelines at the center of thescreen.

4. Rotaethe pair of rings of 4-poleconvergence magnets by maintaining spacing between the2 tabsto
converge the horizontal red and blue linesat the center of the screen.

5. Rotate theindividual ringsof 6-pole convergence magnetsby changing the spacing between the 2 tabsto
convergetheverticd red, blueand greenlines.

6. Rotae the pair of rings of 6-poleconvergencemagnets by maintaining spacing between the2 tabsto
convergethehorizontd red, blue andgreen lines.

7. Repeatthestepsfrom 3~6 until the best convergence is obtained.

Figure4-2. 4-poleand 6-poleM agnets M ovement

Red/
Blue Red Blue Green
Red/
Blue Blue
Red Green
4-pole magnets 6-pole magnets
movement movement

Note: The 4-pole magnetsand the 6-pole magnets interact, makingdot movement complex.

4-2-5 Degaussing

Degaussing is required when poor color impurity appearson the screen. This monitor uses an automatic
degaussing cdircuitthat isactivated when the power is on. Theautomatic degaussing will befully functional
again after the monitor has beenin operation for 20 minutes.

The degaussng effect isconfined to the picture tube sincethe coils are mounted at theback of the tube.
Should any part of the chassisor cabinet becomes magnetized, it isnecessary to degauss the affected area
witha manud degaussng coil.

4-2-6 Manual Degaussing

1. Apply line voltageto the degaussing coil andmoveit in arotary motionover the front, sdes, and top of the
monitor. The coil should be kept away from therear of themonitor to avoid damaging the magnetic neck
components.

2. Slowly rotateand move the coil away fromthe monitor to about 6 feet beyond the point whereno effect
ontheCRT will benoticeable.

For proper degaussing, itisessential that thefid dbegradually reduced by moving thecoail slowly away from
themonitor. The degaussing coil mus never be shut off or disconnected while near the monitor, asthiswould
introduce astrong field instead of canceling the effect of the sray fields.
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5 Troubleshooting
5-1 No Raster
Megsure
voltege of B+ &
T402 pin 2 on
PWB-MAIN
Norml High
oV (68V,3L5 (75V or
kHz) more)
Y Y
Check voltage of Check 1401,
o cathode, heater, 1703, R719, C741,
5“;”&5“” Grid 1, Grid 2, et RAF6, RAFS, RACA

Yes

l

Check DC
B+ line, Q451,
Q402, T402

No

Check voltage

of C808

Yes

'

Check
1801, R807,
R808, Q801

Q803, ZDS02,

VR80L

Check D801,
D802, D803,
D804, T801,
R804, F801
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5-2 OSD Abnormal

OSD Abnormal

heck 1502 pin 9,

missing?

No

Check R517, L514,
R527, R523, R524
OK?

Check P502
OK?

Yes

v

is5V and pin’5, 10, 7, 8

Replace 1502

Put on
1502

Replace them

NoO——»

Replace it
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5-3 Function Key Abnormal

Function Key Abnormal

Put on
1701, 1703

1703 missing?

No

ON/OFF again and

check X701, oscillato No Replace X701

Replace 1703 or

NO———» .
© do ATE again

1703 EEPROM content

Yes

Replace 1701 and che
uP OK?

Yes——» Replace 701

No

Check
pin 5 of 1701
isbV?

Check

ves " R775 R735

No

+

Replace 1705, D703
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5-4 No Vertical Scan (Raster isone horizontal line)

No Vertical Scan

heck 1301 voltage™
pinl is12V, pindis-
12v

Yes

pin 5 O/P waveform at

Yes

Check
pin 6, 7 of 1301
waveform

Still no vertical scan

|

Check or replace CRT

Ckeck or replace]
1301.

NO————»

Check R312,
R307, R306, R313

NO——»

Replace 1401
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5-5 Out of Horizontal Synchronization

Out of Horizontal
Synchronization

Horizontal
sync present at
pin 15 of 1401

Yes

Check
1401 pin 8 H. output

5-6 Out of Vertical Synchronization

t

Check or replaceg
he signal cable d
H.syncpin4l

of 1701.

Check or replace

frequency & pin 29 N 1401, C406
waveform
Yes
Check Q401,
T401, Q402,
R424, D401
Out of Vorizontal
Synchronization
Check signal
Vorizontal cable& V. sync
sync present at No > pin 42
pin 14 of 1401 of 1701.

Yes

Check
1401 pin 24 wavefor

Yes

Check 1401 pin 13 & pin
14.

Check or replace
1401,
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5-7 R.G.B. Video Amplifier Abnormal

68 Video AMPAbn@I

Check
waveform at 1501 pin 5, 6
and 7

Check or replace the|

N .
o> signal cable or 1501

Check
502 pin 1, 2 and 3 collectd
voltage (normally about 70
& waveform

Nod| Check 1901

Yes

v

Video signal present at trLe
pin of the CRT R.G.B.
Cathode

I
Yes

v

Defective cut-off circuit
(DC restore) 1504

5-8 Blank EEPROM Trouble-shooting:

Decription of functionsfor modds under m703/mx703 seriesEEPROM DATA AUTO-RELOAD

The function allows plant staff to pre-write and customer service personnel to use blank EEPROM
through the pre-write EEPROM function whenever the CPU isimplemented. The method of operation
isasfollows:

First, start after m703/mx703 turnsto (<& >) KEY . At this point of time, the CPU is capableof detecting the
fira 8 DATA of each page tha EEPROM contains. When the reading goesto 00H or FFH, the EEPROM
PAGE willturnto blank; instead, the pre-set vd ueisbeing writteninto the EEPROM through CPU. Otherwise,
itshall be deemed an effectivevalue and that the pre-writefunction shall not beactivated.

Note: The pre-write operation isonly used inthe service operation, if the EEPROM becomes faulty, we
need to replace it with anew one, but, to enablethe adjustment (geometry, color temperature, .. €ic ) we

haveto putin some " factory preset values" sothat we can have agood start point, thisis what we call "
pre-write" operation.
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6 RecommendedPartsList

Note:l.  Thecomponentsidentified by “ é mark arecritica for X-ray safety. Replacethese with
exactly the same parts specified.

2. Thereisonly OTPIC a the model beginning (FPR stage or before). Whenit put in mass
production and there must be Mask coming out. If you have spart parts need, please use BOM
to get the last release part number and related information.

No. L ocation Part Number Description
1 Q401 6421002705 TR NPN KSD1616A G TA
2 C808 6312615109 ALU uF 150 400V F 85C 25x35
3 ngé ngi gﬂggiggg g% DIODE LT2A06 T52 2A/800V
4 D814 gﬂgggg%g gg; DIODE FE30-02BXF06
5 D810 6412004147 DIODE UF2004M 2A/200V 50 nS
6 D815 6412002627 DIODE ER302 3A/100V 50 nS
7 D817 6412024414 DIODE HER106 1A/600V 50 nS
8 F801 6851504053 FUSE TIME LAG H-BRK 4A/250V
9 1301 6442026401 IC TDA4863AJ 7P (PHILIPS)
10 1401 6442030010 IC TDA4841 32P SDIP (PHILIPS)
11 1501 6442035200 IC LM1247 24P SDIP (NS)
12 1502 6442034900 IC LM2466 9P NS
13 1503 6442029901 IC LM2480 8P NS
14 1701 6448021100(0TP) | IC NT6863 42P PDIP NOVA
15 1703 6448015730 IC MTV24C08 (ATC)
16 1705 6442000875 IC KIA78L05 (SAMSUNG)
17 A 1801 6442034500 IC 6S 0765C 5P FAIRCH
18 1802 6442014000 ICLTV817D 4P
19 L404 6111274130 COIL CHOKE 2.7mH K DR8x10
20 L405 6119008400 COIL LINEAR
21 L409 6111155133 COIL CHOKE 150uH DRWW 14x15LY 3B
22 L410 6111155139 COIL CHOKR L=150uH K DRWW 14x15
23 Q402 6421004900 TR NPN 2SC5387
24 Q405 6422002925 TR NPN HBF422T/B TO-92 TAPING
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No. L ocation Part Number Description

24 Q419 6422006000 TR NPN 2SD2012 TO-220(1S)

25 8328 Q421 zgggggg% g(:l).g FET N-CHNL IRF630M FP/IRFS630A
6426010500 (S2)

26 Q451 6426006301 FET N-CHNL IRFS634A FAIRCH 11d

27 R803 6203080022 POSISTOR & OHM DGC2D8ROM

28 R804 6201100019 THERMISTOR 10 OHM 3A P=5 UEI

29 R802 6221127852 MOF OHM 0.27 1W JHOR

30 T401 6135000801 XFRMER HOR DRIVE THD-1008A EI19

31 A T402 6133070230 FBT TFB-7023 FEA9 SAMPO (S1)

32 T403 6136001700 XFRMER DYNAMIC TDF-1018 EI19L SE

33 T801 6138001603 LINE FILTER TLF-1016C 16mH LSE

34 A T802 6131042900 XFRMER PWR TPW-1105A ERL35 LSE (S0)
6131042910 XFRMER PWR TPW-1105A ERL35 HJC (S1)

35 X701 gﬁgggggég Egég CRYSTAL 12.000 MHZ 49U 30PF TOP
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7 Block Diagram
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