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PRODUCT SAFETY SERVICING GUIDELINES FOR VIDEO PRODUCTS

IMPORTANT SAFETY NOTICE

This manual was prepared for use only by properly trained audio-video service
technicians.

When servicing this product, under no circumstances should the original
design be modified or altered without permission from LG Electronics
Corporation. All components should be replaced only with types identical to
those in the original circuit and their physical location, wiring and lead dress
must conform to original layout upon completion of repairs.

Special components are also used to prevent x-radiation, shock and fire haz-
ard. These components are indicated by the letter “x” included in their compo-
nent designators and are required to maintain safe performance. No deviations
are allowed without prior approval by LG Electronics Corporation.

Circuit diagrams may occasionally differ from the actual circuit used. This way,
implementation of the latest safety and performance improvement changes
into the set is not delayed until the new service literature is printed.

CAUTION: Do not attempt to modify this product in any way. Never perform
customized installations without manufacturer’s approval. Unauthorized modi-
fications will not only void the warranty, but may lead to property damage or
user injury.

Service work should be performed only after you are thoroughly familiar with
these safety checks and servicing guidelines.

GRAPHIC SYMBOLS

The exclamation point within an equilateral triangle is intended to
alert the service personnel to important safety information in the
service literature.

The lightning flash with arrowhead symbol within an equilateral tri-
angle is intended to alert the service personnel to the presence of
noninsulated “dangerous voltage” that may be of sufficient magni-
tude to constitute a risk of electric shock.

The pictorial representation of a fuse and its rating within an equi-
lateral triangle is intended to convey to the service personnel the
following fuse replacement caution notice:

CAUTION: FOR CONTINUED PROTECTION AGAINST RISK
OF FIRE, REPLACE ALL FUSES WITH THE SAME TYPE AND
RATING AS MARKED NEAR EACH FUSE.

SERVICE INFORMATION

While servicing, use an isolation transformer for protection from AC line shock.
After the original service problem has been corrected, make a check of the fol-
lowing:

FIRE AND SHOCK HAZARD

1. Be sure that all components are positioned to avoid a possibility of adjacent
component shorts. This is especially important on items trans-ported to and
from the repair shop.

AV

2. Verify that all protective devices such as insulators, barriers, covers, shields,
strain reliefs, power supply cords, and other hardware have been reinstalled
per the original design. Be sure that the safety purpose of the polarized line
plug has not been defeated.

w

Soldering must be inspected to discover possible cold solder joints, solder
splashes, or sharp solder points. Be certain to remove all loose foreign par-
ticles.

4. Check for physical evidence of damage or deterioration to parts and compo-
nents, for frayed leads or damaged insulation (including the AC cord), and
replace if necessary.

5. No lead or component should touch a high current device or a resistor rated
at 1 watt or more. Lead tension around protruding metal surfaces must be
avoided.

6. After reassembly of the set, always perform an AC leakage test on all
exposed metallic parts of the cabinet (the channel selector knobs, antenna
terminals, handle and screws) to be sure that set is safe to operate without
danger of electrical shock. DO NOT USE A LINE ISOLATION TRANS-
FORMER DURING THIS TEST. Use an AC voltmeter having 5000 ohms per
volt or more sensitivity in the following manner: Connect a 1500 ohm, 10
watt resistor, paralleled by a .15 mfd 150V AC type capacitor between a
known good earth ground water pipe, conduit, etc.) and the exposed metal-
lic parts, one at a time. Measure the AC voltage across the combination of
1500 ohm resistor and .15 mfd capacitor. Reverse the AC plug by using a
non-polarized adaptor and repeat AC voltage measurements for each
exposed metallic part. Voltage measured must not exceed 0.75 volts RMS.
This corresponds to 0.5 milliamp AC. Any value exceeding this limit consti-
tutes a potential shock hazard and must be corrected immediately.

A.C. Voltmeter

0.15uF Pl hi b
Good Earth Ground |} onagzéhlzggs: d
such as the Water
Pipe, Conduit, etc. é 1500 OHM metal part.
WV
10 WATT

TIPS ON PROPER INSTALLATION
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Never install any receiver in a closed-in recess, cubbyhole, or closely fitting
shelf space over, or close to, a heat duct, or in the path of heated air flow.

Avoid conditions of high humidity such as: outdoor patio installations where
dew is a factor, near steam radiators where steam leakage is a factor, etc.

Avoid placement where draperies may obstruct venting. The customer
should also avoid the use of decorative scarves or other coverings that
might obstruct ventilation.

Wall- and shelf-mounted installations using a commercial mounting kit must
follow the factory-approved mounting instructions. A product mounted to a
shelf or platform must retain its original feet (or the equivalent thickness in
spacers) to provide adequate air flow across the bottom. Bolts or screws
used for fasteners must not touch any parts or wiring. Perform leakage tests
on customized installations.

Caution customers against mounting a product on a sloping shelf or in a tilt-
ed position, unless the receiver is properly secured.

A product on a roll-about cart should be stable in its mounting to the cart.
Caution the customer on the hazards of trying to roll a cart with small cast-
ers across thresholds or deep pile carpets.

Caution customers against using extension cords. Explain that a forest of
extensions, sprouting from a single outlet, can lead to disastrous conse-
quences to home and family.



SERVICING PRECAUTIONS

CAUTION: Before servicing the DVD Recorder Combi
Receiver covered by this service data and its supplements
and addends, read and follow the SAFETY PRECAUTIONS.
NOTE: if unforeseen circumstances create conflict between
the following servicing precautions and any of the safety pre-
cautions in this publications, always follow the safety pre-
cautions.

Remember Safety First:

General Servicing Precautions
1. Always unplug the DVD Recorder Combi Receiver AC
power cord from the AC power source before:
(1) Removing or reinstalling any component, circuit board,
module, or any other assembly.
(2) Disconnecting or reconnecting any internal electrical
plug or other electrical connection.
(3) Connecting a test substitute in parallel with an elec-
trolytic capacitor.
Caution: A wrong part substitution or incorrect
polarity installation of electrolytic capacitors may result
in an explosion hazard.

. Do not spray chemicals on or near this DVD Recorder
Combi Receiver or any of its assemblies.

. Unless specified otherwise in this service data, clean
electrical contacts by applying an appropriate contact
cleaning solution to the contacts with a pipe cleaner,
cotton-tipped swab, or comparable soft applicator.
Unless specified otherwise in this service data, lubrication
of contacts is not required.

. Do not defeat any plug/socket B+ voltage interlocks with
whitch instruments covered by this service manual might
be equipped.

. Do not apply AC power to this DVD Recorder Combi
Receiver and / or any of its electrical assemblies unless all
solid-state device heat sinks are correctly installed.

. Always connect the test instrument ground lead to an
appropriate ground before connecting the test instrument
positive lead. Always remove the test instrument ground
lead last.

Insulation Checking Procedure

Disconnect the attachment plug from the AC outlet and turn
the power on. Connect an insulation resistance meter (500V)
to the blades of the attachment plug. The insulation resis-
tance between each blade of the attachment plug and acces-
sible conductive parts (Note 1) should be more than 1M-
ohm.

Note 1: Accessible Conductive Parts include Metal panels,
Input terminals, Earphone jacks,etc.
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Electrostatically Sensitive (ES) Devices

Some semiconductor (solid state) devices can be damaged
easily by static electricity. Such components commonly are
called Electrostatically Sensitive (ES) Devices. Examples of
typical ES devices are integrated circuits and some field
effect transistors and semiconductor chip components.

The following techniques should be used to help reduce the
incidence of component damage caused by static electricity.
1. Immediately before handling any semiconductor compo-
nent or semiconductor-equipped assembly, drain off any
electrostatic charge on your body by touching a known
earth ground. Alternatively, obtain and wear a commer-
cially available discharging wrist strap device, which
should be removed for potential shock reasons prior to
applying power to the unit under test.

. After removing an electrical assembly equipped with ES
devices, place the assembly on a conductive surface such
as aluminum foil, to prevent electrostatic charge buildup or
exposure of the assembly.

. Use only a grounded-tip soldering iron to solder or unsolder
ES devices.

.Use only an anti-static solder removal device. Some
solder removal devices not classified as “anti-static” can
generate electrical charges sufficient to damage ES
devices.

.Do not use freon-propelled chemicals. These can
generate an electrical charge sufficient to damage ES
devices.

. Do not remove a replacement ES device from its protec-
tive package until immediately before you are ready to
install it. (Most replacement ES devices are packaged with
leads electrically shorted together by conductive foam,
aluminum foil,or comparable conductive material).

. Immediately before removing the protective material from
the leads of a replacement ES device, touch the protective
material to the chassis or circuit assembly into which the
device will be installed.

Caution: Be sure no power is applied to the chassis or
circuit, and observe all other safety precautions.

. Minimize bodily motions when handling unpackaged
replacement ES devices. (Normally harmless motion such
as the brushing together of your clothes fabric or the lifting
of your foot from a carpeted floor can generate static elec-
tricity sufficient to damage an ES device.)



THE STEPS FOR CHANGE THE OPTION CODE

Push Switch POWER ON/ OFF
at remocon or timer keyborad

Y

Select DVD MODE at the set

. DETECT NEW EEPROM (OPTION EDIT SCREEN)
use remocon or timer keyborad

/ NAME HEX BINARY \

Y OPTL 00 00000000

Push REC+ PLAY = OPT2 00 00000000

at timer keyboard - OPT3 00 00000000

OPT4 00 00000000

OPT5 00 00000000

OPT6 00 00000000

OPT7 00 00000000

Use remocon and push ENTER = OPTS 00 00000000
OPT9 00 00000000

v OPT10 00 00000000

K Press “Enter” key to Save and Exit j

Use Direction Key at
remocon (LEFT/ RIGHT)
for select the position of option

Y

Use Direction Key
at remocon (UP/ DOWN)
for change the option

Y

After finish edit code of option
push ENTER at remocon

Y

For finishing and intialized
the option code push
REC+ EJECT at remocon




GENERAL

Power requirements
Power consumption
Dimensions (approx.)
Mass (approx.)
Operating temperature
Operating humidity
Recording format

RECORDING
Recording format
Recordable media

Recordable time

VIDEO RECORDING FORMAT
Sampling frequency
Compression format

AUDIO RECORDING FORMAT
Sampling frequency
Compression format

PLAYBACK
Frequency response

Signal-to-noise ratio
Harmonic distortion
Dynamic range

INPUTS
AERIAL IN
VIDEO IN
AUDIO IN
DV IN

OUTPUTS
VIDEO OUT
COMPONENT VIDEO OUT

HDMI video/audio output
Audio output (digital audio)
Audio output (optical audio)
Audio output (analog audio)

AMPLIFIER(LH-RH7000 SERIES)

Stereo mode

Surround mode

(* Depending on the sound mode
settings and the source, there
may be no sound output.)

AMPLIFIER(LH-RH9000 SERIES)

Stereo mode

Surround mode

(* Depending on the sound mode
settings and the source, there
may be no sound output.)

SPECIFICATIONS

AC 200-240V, 50/60 Hz

45W

430 X 49 X 350 mm (w x h x d) without foot
4.6 kg

5°C to 35°C

5 % to 90 %

PAL

DVD Video Recording, DVD-VIDEO
HDD (160GB), DVD-ReWritable, DVD-Recordable, DVD+ReWritable,
DVD+Recordable, DVD+Recordable (Double Layer)
DVD (4.7GB): Approx. 1 hour (HQ mode), 2 hours (SQ mode),
4 hours (LQ mode), 6 hours (EQ mode)

DVD+R DL (8.5GB): Approx. 3 hour (HQ mode),

3 hours 40 minutes (SQ mode), 7 hours 10 minutes (LQ mode),

10 hours 30 minutes (EQ mode)
HDD (160GB): Approx. 42 hours (HQ mode), 82 hours (SQ mode),

152 hours (LQ mode), 226 hours (EQ mode)

27MHz
MPEG 2 (VBR support)

48kHz
Dolby Digital

DVD (PCM 48 kHz): 8 Hz to 20 kHz, CD: 8 Hz to 20 kHz
DVD (PCM 96 kHz): 8 Hz to 44 kHz

More than 100 dB (AUDIO OUT connector)

Less than 0.008% (AUDIO OUT connector)

More than 95 dB (AUDIO OUT connector)

Aerial input, 75 ohms

1.0 Vp-p 75 ohms, sync negative, RCA jack x 2 / SCART x 2
0 dBm more than 47 kohms, RCA jack (L, R) x 2/ SCART x 2
4 pin (IEEE 1394 standard)

1 Vp-p 75 Q, sync negative, RCA jack x 1 / SCART x 2

(Y) 1.0 V (p-p), 75 Q, negative sync, RCA jack x 1

(Pb)/(Pr) 0.7 V (p-p), 75 Q, RCA jack x 2

19 pin (HDMI standard, Type A)

0.5V (p-p), 75 Q, RCA jack x 1

3V (p-p), 75 Q, Optical connector x 1

2.0 Vrms (1 KHz, 0 dB), 600 Q, RCA jack (L, R) x 1 / SCART x 2

100W + 100W (6Q2 at 1 kHz, THD 10 %)

Front: 200W + 100W (THD 10 %)

Center*: 100W

Surround*: 100W + 100W (6Q at 1 kHz, THD 10 %)
Subwoofer*: 200W (3Q at 30 Hz, THD 10 %)

180W + 180W (4Q at 1 kHz, THD 10 %)

Front: 180W + 180W (THD 10 %)

Center*: 180W

Surround*: 180W + 180W (4Q at 1 kHz, THD 10 %)
Subwoofer*: 300W (3Q at 30 Hz, THD 10 %)
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TUNER SPECIFICATIONS
Tuning Range (FM)
Intermediate Frequency (FM)
Signal-to-noise ratio

Tuning Range (AM)
Intermediate Frequency (AM)
Antenna

SPEAKERS(LHS-75PA5)

87.5 - 108 MHz
10.7 MHz

60 dB (Mono)

522 - 1,620 kHz
450 kHz

Wire antenna (FM)
Loop antenna (AM)

Power consumption:
Type:

Impedance:

Frequency Response:
Sound Pressure Level:
Max Input Power:

Net Dimensions (WxHxD):
Net Weight:

FRONT
(LHS-75PA5F)

1 Way 2 Speaker
6 Q

SATELLITE
(LHS-75PA5S)

1 Way 1 Speaker
3Q

CENTER
(LHS-75PA5C)

1 Way 2 Speaker
6 Q

ACTIVE SUBWOOFER

(LHS-75PA5A)
70W

1 Way 1 Speaker
3Q

35-1,500 Hz

83 dB/W (1m)
200W
295x432x414mm
14 kg

SPEAKERS(LHS-75SA5)

Power consumption:
Type:

Impedance:

Frequency Response:
Sound Pressure Level:
Max Input Power:

Net Dimensions (WxHxD):
Net Weight:

SPEAKERS(LHS-75TA5)

Power consumption:
Type:

Impedance:

Frequency Response:
Sound Pressure Level:
Max. Input Power:

Net Dimensions (WxHxD):
Net Weight:

SPEAKERS(LHS-95TA9)

Power consumption:
Type:

Impedance:

Frequency Response:
Sound Pressure Level:
Max. Input Power:

Net Dimensions (WxHxD):
Net Weight:

100 - 20,000 Hz 100 - 20,000 Hz 80 - 20,000 Hz

85 dB/W (1m) 85 dB/W (1m) 85 dB/W (1m)

100w 100W 100W

269.5x1200x269.5mm 120x223x151mm 448x85x105mm

2.9 kg 1.1 kg 1.2 kg
SATELLITE CENTER

(LHS-75SA5S)

1 Way 1 Speaker

6 Q

100 - 20,000 Hz

85 dB/W (1m)
100W

120 x 223 x 151 mm
1.1 kg

SATELLITE
(LHS-75TA5S/KR-RH750THTS)
1 Way 2 Speaker

6 Q

80 - 20,000 Hz

85 dB/W (1m)

100W

269.5 x 1200 x 269.5 mm
2.9 kg

SATELLITE
(LHS-95TA9S)

1 Way 2 Speaker

4Q

80 - 20,000 Hz

85 dB/W (1m)

180W

269.5 x 1200 x 269.5 mm
2.9 kg

(LHS-75SA5C)

1 Way 1 Speaker
6 Q

0 - 20,000 Hz

85 dB/W (1m)
100w

301 x 85 x 105 mm
1.2 kg

CENTER

(LHS-75TA5C/KR-RH750THTS)

1 Way 2 Speaker

6 Q

80 - 20,000 Hz

85 dB/W (1m)
100w

448 x 85 x 105 mm
1.2 kg

CENTER
(LHS-95TA9C)

1 Way 2 Speaker
4Q

80 - 20,000 Hz

85 dB/W (1m)
180w

448 x 85 x 105 mm
1.2 kg
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ACTIVE SUBWOOFER
(LHS-75SA5A)

70W

1 Way 1 Speaker

3Q

35-1,500 Hz

83 dB/W (1m)

200W

295 x 432 x 414 mm

14 kg

ACTIVE SUBWOOFER
(LHS-75TA5A/KR-RH750THTS)
70W

1 Way 1 Speaker

3Q

35-1,500 Hz

83 dB/W (1m)

200W

295 x 432 x 414 mm

14 kg

ACTIVE SUBWOOFER
(LHS-95TA9A)

110w

1 Way 1 Speaker

3Q

35-1,500 Hz

83 dB/W (1m)

300W

295 x 432 x 414 mm

14 kg
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ELECTRICAL TROUBLESHOOTING GUIDE

1. SMPS I/O PART

HDR PART

Replace the F101
(Use the same Fuse)

Replace the BD101

Replace the R101

No 5.3VA
YES Y
NO
Is the F101 Normal?
YES Y
NO
Is the BD101 Normal?
YES Y
NO
Is the R101 Normal?
YES Y
Is the Vcc (10V - 17V) NO
supplied to IC101 Pin2?
YES
Y
NO

Is the D121 normal?

Is the D102 normal?

YES Y

Check or Replace the
D102

YES

Y

Is there about 2.5V at the

IC103 Pin1?

NO

Replace the D121

YES

Y

Is the D126 normal?

NO

Replace the 1C103

YES

Y

Is the D13

0 Normal?

NO

Replace the D126

YES

Y

Is the D12

7 Normal?

NO

Replace the D130

YES \

/

Is the D12

8 Normal?

NO

Replace the D127

YES \

(

Power Line
is short

of I/0 PCB

Replace the D128
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No 5VT

YES

\

Is the Vce(14V) sup-

NO

Y

plied to Q124 Emittor?

YES
Y

Is the Vce(33V) sup-
plied to Q124 Base?

NO

Check or Replace
the D126

YES

Y

Check or Replace
the D124

No 12VA /12VT

YES
Y

Is there about 14V
at the IC156 pinl1?

Check the ‘TIMER “H"
signal from p-com

NO

Check the 33V Line

YES
\

Is there about 3.3V~
5V at the IC156 pin4?

NO

Check or Replace
the D126

YES
Y

Check the IC156
and Replace

_ | Check the ‘TIMER “H"
| signal from p-com

No 5VD

YES
|
Is the Vee(14V) sup- | NO
plied to Q120 Emittor?
YES
Y
NO

Is the Q120 Base

Check or Replace
the D126

tHv?

YES

Y

Check or Replace

the Q124

No 12V

YES

Y

Is there about 3.8V
at the 1C153 pinl?

NO

| “H” signal from p-com

Check the ‘Power CTL

YES

Y

Is there about 3.3V~
5V at the IC153 pin4?

NO

Check or Replace
the D126

YES

Y

Check the IC153
and Replace

_ |Check the ‘PWR CTL
= [“H™ signal from p-com




NO VFD

YES

\

Is the R107
Normal?

NO

YES
Y

Is the D128
Normal?

NO

Y

Check or Replace
the R107

YES
Y

Is the ZD151
Normal?

NO

Y

Check or Replace
the D128

YES
Y

Check or Replace
the D127

Check or Replace
the ZD151

No 33V

YES

Y

Is the Vce(33V) sup-
plied to Q123 Emittor?

NO

YES
Y

Is the Q123 Base
LH)?

NO

Check or Replace
the D130

YES

Y

Check or Replace
the Q123

Check the ‘PWR CTL
“H" signal from p-com




2. SMPS DVD/HDD PART

No 3.8VA

YES

Y

Is the F10

1 Normal?

NO

YES Y

Is the BD101 Normal?

NO

Replace the F101
(Use the same Fuse)

YES \

Is the THO

1 Normal?

NO

Replace the BD101

YES

Y

Is Vcc (11V -18V) supplied
to IC101 Pin3?

NO

Replace the THO1

YES

Y

Are the D122 normal?

NO

Is the Q111 normal?

YES

Y

Check or Replace the Q111

YES

Y

Is there about 2.5V at the

IC106 Pin1?

NO

Replace the D122

YES \

Is the D123 normal?

NO

Replace the 1C106

YES Y

Is the D12

4 Normal?

NO

Replace the D123

YES

Y

Is the D12

5 Normal?

NO

Replace the D124

YES

Y

Power Line of Main
PCB(VDR) is short

Replace the D125




No 3.3V

YES

\

Is there about 3.8V at

NO

the 1C154 pinl?

YES
Y

Is there about 3.3V~
5V at the IC154 pin4?

NO

Check or Replace
the D122

YES
Y

Check the IC154
and Replace

No 2.5V

YES
Y

Is there about 3.8V
at the IC152 pinl?

NO

_ | Check the ‘PWR CTL
= | “Hsignal from p-com

YES

Y

Is there about 3.3V~ 5V
at the IC152 pin4?

NO

Check or Replace
the D122

YES

Y

Check the IC152
and Replace

_ | Check the ‘PWR CTL

“H"signal from p-com

3-6

No 3.3V

YES

Y

Is there about 3.8V at

NO

the IC154 pinl?

YES
Y

Is there about 3.3V~

NO

Check or Replace

>lthe D122

5V at the IC154 pin4?

YES

Y

Check the IC154
and Replace

No 5.0V

YES
Y

Is there about 5.5V
at the IC151 pinl?

NO

Check the ‘PWR CTL

| “H”signal from p-com

YES
Y

Is there about 3.3V~ 5V
at the IC151 pin4?

NO

Check or Replace
the D124

YES
\]

Check the IC151

and Replace

_ |Check the ‘PWR CTL

“H"signal from p-com




No 1.8V

YES

\

Is there about 2.3V at
the IC160 pinl?

NO

Y

YES
Y

Is there about 3.3V~ 5V
at the IC160 pin4?

NO

Check or Replace
the D123

YES

\

Are the R167,R168
normal?

NO

Check the ‘PWR CTL

"~ |“H"signal from p-com

YES

Y

Check the 1C160
and Replace

Check or Replace
the R151,R153

No 12V

YES
Y

Is there about 13.5V
at the IC157 pinl?

NO

YES
Y

Is there about 3.3V~ 5V
at the IC157 pin2?

NO

Check or Replace
the D125

YES

Y

Check the IC157
and Replace

Check the ‘PWR CTL

~|*H"signal from p-com




3. SYSTEM Circuit PART

“Please wait” displayed
Continue at Power On
YES
Y
IC307-5: f ? NO Check PIM02-22
(/[HOST-RESET) - IC501-19
YES
Y
X101: Clock oscillated? NO
(27MH?2) > Replace X101
YES
Y
R146 : 2 NO Check 1C206 & (Flash
1C206-26 : LI ? | MENORY) IC101
YES
Y
NO
R180, R181: ? > IC101 DEFECT

4. DISC not recognized

Check DRIVER Power? NO
5V 12V > Check SMPS
YES
Y
NO
Check J601 > Change MEDIA TEST




5. When playing DISC, no Audio output

NO

IC715-pin15.18
g uéiop(I)TJt R%L) tls
ere asignal?

YES

\

IC715-pin14,19(z_mute_RIL):
IC701-pin58(A_mute_L): "L

NO

NO

Y

C841, C842, CTHL, C759 on
/0 PCB Is there a signal?

YES
\

IC709-pin21, 22, 25, | NO

26:1s there a signal?

YES
Y

L728,L727: Is there
a signal?

YES
Y

CHECK Cable connec-
tions & TV Audio mute.

IC709- pin2, 4 (VCC)
pin32,33(SLC/CLK)

S

CHECK
IC715-pin1,2,3,4: TUL
Pin10(reset) _I
Pin7,8(1*C) ITuL
YES
Y
YES | CHECK Q705, CHECK IC714-pin3, 6,
1 o711, Q712 13(VCC)
YES
Y
Replace IC714
CHECK

IC101
DEFECT




6. No OPTICAL/DIGITAL Output

R101:

YES
Y

CHECK PIM02-pin2
(SPDIF_OUT): [

YES

Y

IC101 DEFECT
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7. No TUNER Audio Output

TU701-pin13(SIF):
Is there a signal?

YES

YES v
IC701-30,31: NO |  cCheckcro7
Is there a signal? Is there a signal?
YES v
IC709-pin20,24,23.27 . | NO | CHECK ,
Is there a signal? 7| 1€709-pin2,4(VCC) - 1 pq
’ pin32,33(SLC/CLK) :
YES v
IC703pin7, IC704-pin7: NO Check R704,R705:
Is there a signal? mrr 2
YES \
IC714-pin10,12: NO  _ lcHECK
Is there a signal? IC706 : Power & In/Out PIN
YES v
NO

IC714-pin2,4,7,8 : TUL
PinO(reset) : [~

YES

\

When playing DISC, no
Audio output

Y

CHECK
IC714-pin3,6,13(VCC)

YES

Y

Replace IC714

3-11

Replace IC709




8. No External input Audio

< AV1/AV2 >

IC703,IC704-pin3:
Is there a signal?

NO l

<AV3 >

IC703,IC704-pin5:
Is there a signal?

<AV4 >

IC703,IC704-pinl:
Is there a signal?

Y

IC709-pin8,10,14,16
. Is there a signal?

NO

YES Y

IC703-pin7, IC704-

NO
Y

CHECK Cable connec-
tions & Input signal.

NO

Y

pin7:ls there a signal?

NO

Check R704,R705:

YES
Y

IC714-pin10,12:

Is there a signal?

NO

Y

Jut 2

| NO
Y

YES
Y

CHECK Cable connec-
tions & Input signal.

CHECK IC706 :

YES
Y

IC714-pin2,4,7,8 : [1IL
Pin9(reset) : I

NO

Power & In/Out PIN

CHECK IC714-

YES

Y

When playing DISC,
no Audio output

3-12

pin3, 6, 13(VCC)

YES

\]

Replace IC714




9. No RGB/Component Video signal when play DISC

Is there a signal?

R131,R132,R133:

YES
Y

DIM02-7,8,9:
Is there a signal?

YES

\

IC716-pin24,21,18
Is there a signal?

NO

YES

Y

CHECK SW701 statue &
SW801-in2(RGB_SEL"H")

CHECK IC716-
pinl,16(+5.2V)

YES

Y

Replace IC716

10. No composite/s-video Signal when play DISC

R128,R129,R130:
Is there a signal?

YES
\

PIM02-2,4,6:
Is there a signal?

YES

Y

YES

IC716-27,30,32: NO | CHECKIC716-
Is there a signal? “| pin1,16(+5.2V)
YES
Y
IC709-29.30: NO | CHECK IC709-
Is there a signal? | pin2,4(+12VA)
YES

Y

Replace IC709

3-13
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11. No TV, External input Video signal

No video signal of external
input AV3 (Rear RCA input)

No video signal of external

input AV4 (composite,s-video)

When Cable connecting Tuner and Rear
SCARTZ,2 No TV video signal(AV1/2)

YES YES
Y YES Y Y
C538:Is there a |NO C532,C535,C537: [NO  |CHECK Signal path |~ NO| C540 : Is there a
signal? Is there a signal? " |on the I/O board - signal?
NO YES YES
NO
_ | CHECK Cable connec- |
tions & Input signal.
YES
YES
YVY
IC501- pin34 NO  |Check PIM02-pin22
(reset “H") : [ ~|IC501: reset circuit
YES

Y

IC501- pin40 (VI_CLK) : X501
clock oscillated? (14.318MHz)

NO

YES
Y

CHECK No RGB/ componenticom-
posite Signal when play DISC

3-14

Replace IC501




12. No DV(IEEE 1394)input(Video/Audio) signal

check DV_Jack and CABLE(CN501)

\

IC401 power 3.3V

NO

connection
YES
Y
DV-mode NO  [Change to DV-mode.
switching ? " |Using Remote Control
YES

YES
Y

ICA0L3T: “High* [~
8X401 oscillated?(24.576MHz)

NO

CHECK SMPS
+3.3V

YES

\

IC401-15 [
Is there a signal?

YES

Y

IC401-pin, 27, 28, 29,
30: Is there a signal?

YES

Y

IC401-pin 2, 3:
Is there a signal?

YES

\

IC101 DEFECT

CHECK Reset
Circuit

YES
Y

Check DV Cable

YES

Y

Replace 1C401
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BLOCK DIAGRAMS
1. OVERALL H/W BLOCK DIAGRAM

....... T e
S1/S2 MAIN Bid DDR SDRAM
. I 32MB x2 : . :
: /O B'd
N/A2 L
MSP3417 VOUT_CVBS » CVBS_Out
. RF....p| Tuner AADE ‘ > ALDO VOUTY.C — > S_VIDEO_Out
CS5340 VOUT Y/Pb/Pr RIG/B —F » Y/Pb/Pr or R/G/B
: l_ 9Pin Din Jack
SwW AO_IEC958 i » | SIPDIF A, ..
S1/S2 — L Active WOOFERE
L V3In — oy A0_DO / . | A_ADC:2ch Analog |
S N L..oBd : 7/ > | Tcsassi Audio Out |
>
- > | Decoder |— V1IN ATA_CONTROL le——p| 74vC245 PHY SOCKET
V4 In » | TVP5146 74LVC541 [T SAIN [&=P x2
— DMN8652 ASTEL
S In >
Front Jack B'd Mempory B'd
DV_In M pay
_ - ¢=—————=p|BIO_PHY_DATA[0:7] _ Latch
TSB41LVO3A HD[0:15] 4__>74LVT16373 HA[6:21]
Front Driver IC |ds+es »| Flash
. 8MByte
Front Timer B'd HA[1:5],HA22 >
< : »{ < »IATAPI1_DATA[0:15]
. < ATAPIT ...
= -
: < »|ATAPI2_DATA[0:15] -
A > { » SIL
DVD DRIVER : < ATAPIZ ... VO[0:16] 9190
E SPI 1/O Interface
» . [ Tall <o) I al<¥ 7a) _ HDMI
& : SIO_SPI_MISO
: SIO_SPI_MOSI '] U-COM '
HDD oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo > H I/O B d
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2. LAYOUT CONNECTION BLOCK DIAGRAM

Main Bd' HDD
<
A
A
In/Out Bd' ai P =
\ 4
A A <
< SMPS
Loader P
4
8-in-2 Memory | Jack
v \ 4
Timer 1(Key) O
3-18 3-19




3. SMPS BLOCK DIAGRAM

A RECTIFIER &
BD101 R101 T101 SMOOTING BLOCK TO 1/O
NN * g (D128,C133,R107 RECTIFIER & (P1701)
I R128,R129) SMOOTING BLOCK
> SNUBBER B (D127,C131,1125,C132) 5.3VA
RECTIFIER & T H
c103 F BLOCK || cvooTING BLOCK 12V REG & S/W Block PWR CTL H
(D101,C105 (IC153,R147,C128) SvD
C106,R103) (D126,C136)
| 2VT REG & S/W Block r_33VT
@® (IC156,R150,C153) 12VT/12VA
|
A ® RECTIFIER & 33V S/W Block 12v
DRIVE & S/W BLOCK —— SMOOTING BLOCK (Q123,R143,R134) 3.3V
D130,C137,R146 i "
NOISE FILTER © (G101 D02 RS @ | ( ) | rsovrsweox TIMER 'H
BLOCK C108,C112.2D103) RECTIFIER & (Q120,R142,R144 SVT
(C101,L102, ’ ' SMOOTING BLOCK R145,C120) 7 2\
L101, C102) A — [(D121,C122 L121,C124) = 0VD S/W Block
@ PHOTO COUPLER FEED-BACK | || (1241001 SHR130 TO 1/0
(1C102) BLOCK : (P1T01)
A +———RI2LR122] | TIMER "H' Block FD(+)
FUSE 1 ERROR AMP] | $22LR12% (Q125,R156,R157) 26VA
(F101) SNUBBER A T102 (IC103) R126) | PWR CTL Block FD(-)
BLOCK L (Q126,R164,R165)
(D103,C115,C116 7
,R112,R115) RECTIFIER &
SMOOTING BLOCK 12V REG & S/W Block
@6 D125,C139,1.127,C140) (IC158,R158,C156) TO DVD
P —) — P1MO1
o4 RECTIFIER & ( 18V )
A DRIVE & S/W BLOCK SMOOTING BLOCK 5.0V REG & S/W Block '
® | (c104,p104,R113, (@ (D124.C120) (IC151,R152,C151) 2.5V
Y-CAP C117,C114,C119, RECTIFIER & . .
L~
C110 ZD102) SMOOTING BLOCK — 3.3V
(D123.C126) 1.8V REG & S/W Bloc 5.0VD
® | (IC160,R159,C152,
RECTIFIER & R151.R153)
BR BL SMOOTING BLOCK L TO LOADER
AN | YCAP D122,C123,1123,C125) 3.3V REG & S/W Block (P1DO1)
(BK)(WH) Cil1 A IC154,R167,C167,R154 v
PHOTO COUPLER FEED-BACK] |
(IC105) BLOCK | 7] L | 5.0V
RISLRIS2L 2.5V REG & S/W Block
C141,R133. . oc
ERROR AMP(| o161 R162 (IC152,R155,C155) H
(IC106) R1E3)
e
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4. IN/OUT BLOCK DIAGRAM

_ AMP DATA IN/OUT
~ __AMP CLK/ENA /0 JACK FRONT JACK FRONT JACK
h AMP ON Vo u-CoM 000 A2 L/IR IN 0000
JK 708 'ZCIT | N V2IN| | Y/CIN
DAV
9 PIN CONNECTOR C_SYNC_IN ALL/RIN
TUNER [ TU_Vv_out SDA5650 MM1109 :
] MM1510 Sync AUDIO SEL 1.2 RV
VPS Seperator DI
SWICH R
TU AOUT | BOdﬁB | Audio_Sel 1 | H | H | L
urie r
Audio_Sel 2 | H | L | TVP5146
SW_V_ouT Audio out | AL |sw |42 Video
MSP3417 — Decoder
AUDIO |1y A LR MM1443 SW_A OUT LIR (ADC)
Process or AV SW'TCH
> Builtin 6dB A_OUT_L/R /\/ {VI—DO/D?
> < * MC33202 A o
“lx |5 CS4340
51313| < | AuDIO
olo |8 o CODEC Al_MCLK
ElE % Z|z AI_FSYNC DMM8652
D NS Al_SCLK MPEG
oy 12¢ ENC/DEC
Yo AO0_DO
CS4351
©©© ~ AUDIO DAC_MCLK
CODEC AO_FSYNC
| AO_SCLK
SCART 2 |fsgmmmn—
> G SCART IN CVBS OUT
;| x CVBS
-
"o - G_SCART_OUT | SW801 Y
pl Z MM1225 = = .
|25 E V_SWITCH o G(Y) OUT BH7868FS GC(:Y) V0(0:15)
| © <
S| o3 = B_SCART ouT | ™% B(Pb) OUT VIDEO B (Pb
|lalo|EIR | MM1225 [ D —
2|53 O 13 — V_SWITCH °\o R(Pb) OUT Buffer R (Pr)
< 2|2 'E: S' 3 R_SCART OUT | o D— AO_IEC958
2 s — — SPDIF_OUT
>0 x| MM1225 o HIGH:G/B/R 3 A
115 E V_SWITCH | HIGH:From SCART2 o\ LOW:Y/Pb/Pr = = CIRCUIT 4
o9l LOW:From SW801 3 3 - SiL
| o < |« 2| = 9190
@ ~|&|& & i Q %
L = <
YYVY VYY 2 51 8 T
>
v
SCART 1 , HDMI JACK
000 o o] [0 0 ==
/O BOARD RCA JACK S-Video JACK MAIN BOARD
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5. VIDEO BLOCK DIAGRAM

RF SIGNAL |:> [ ]

=
TU_VZ_IN ;'
|_
TU701 3 | o
TU_V_OuUT |
TU | —= >
=
12C
N <> o TVP5146
v VIDEO .
< DECODER 12z
O [, EU2 vV our O «©
P eu2 v N =
I1C709 T3
N
MM1443 A 3
Audio Video
EU1 V IN - Switching
—
T lEULV OUT
0
<
8 R _SCART OUT e T
B SCART OUT T —_
< : CVBS_puT
G _SCART_OUT 12C § m ™
©) x| ©
IC711 IC710 IC712 IC501 < o| §
1 ”@ ”@ AV MICOM 21 s| s
| A : " i - Panasoni c A 4 v
' :"f : :“f ' :"f RGB_CONT
| v — | — | P
i MM1225| | MM1225 | MM1225|
—ovo—¢ —OO0O—¢ — O —-9® Y OUT
RCA_V_oUT (O)+ L
C_SEPA OUT | c_out IC101 V0(0:15)
. (oXe) I
S_Video_Out O|:|O>) vy sepa out | IC716 CVBS_OUT DMM8652 —L _|C402
R BH7868 ° v R OUT MPEG SIL 9190
PrRCA_.OUT | <t VIDEO | N
©) «
O B Driver U B OUT ENC/DEC >
Component °< Pb_RCA OUT [ ™ -« <
G Y_G_OUT
04 Y RCAOUT T «—] )
! S HDMI JACK
— RGB_SEL
~ swrol
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6. AUDIO BLOCK DIAGRAM

AMP DATA INJOUT

‘“'
AVPCLKENA _, g § W oorm | O
|_| >»|®q® JK 707
JK 708
9 PIN CONNECTOR ( AV4
1IC812
IC 501
MSP3417 IC703,704 F A LR IN
1| i l2S_, || PANASONIC AV3
» || PROCESSOR MN101DF AUDIO S/W R A LIR INC
> A MUTE-L NJM2521
SIFIN < ¥ FRONT/REAR
TUA LR OUT i 12 C A A RCA JACK IN
TUNER 701
EU2 A OUT L
N | e .
| $Evaourr SW. A.OUT-L
EE IC709 SW. A.OUT-R vV
S EU2 A IN_L > MM1443 IC706
) EUZ2_A_IN_R »|[ AV SWITCH MC33202
EUL A OUT L v (OP AMP.)
— L Z MUTE-L
_ <EULA OUT R e N A Mute
E EUL A IN.L X Z MUTE- Transist.Blo ck
Zt) EUL A IN R > HDMI JACK
0p)
IC715 IC714
« A_L OUT CS4351 CS5341
AV3 < A R OUT v (COdeC) (Codec) X
REAR RCA O o | Sl % o 1C402
X
JACK OUT % 3 3 9 % 8l gl Q SiL 9190
I-LI gl E| OI I'|'| < < <
<l g <
DMM8652 SPDIF
MPEG , ENC/DEC
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CIRCUIT DIAGRAMS
1. POWER(SMPS) CIRCUIT DIAGRAM

IMPORTANT SAFETY NOTICE

WHEN SERVICING THIS CHASSIS, UNDER NO CIR-
CUMSTANCES SHOULD THE ORIGINAL DESIGN BE
MODIFIED OR ALTERED WITHOUT PERMISSION
FROM THE LG ELECTRONICS CORPORATION. ALL
COMPONENTS SHOULD BE REPLACED ONLY WITH
TYPES IDENTICAL TO THOSE IN THE ORIGINAL CIR-

CUIT. SPECIAL COMPONENTS ARE SHADED ON THE
SCHEMATIC FOR EASY IDENTIFICATION.

THIS CIRCUIT DIAGRAM MAY OCCASIONALLY DIF-
FER FROM THE ACTUAL CIRCUIT USED. THIS WAY,
IMPLEMENTATION OF THE LATEST SAFETY AND
PERFORMANCE IMPROVEMENT CHANGES INTO
THE SET IS NOT DELAYED UNTIL THE NEW SERVICE
LITERATURE IS PRINTED.

NOTE :
1. Shaded(m ) parts are critical for safety. Replace only
with specified part number.
2. Voltages are DC-measured with a digital voltmeter
during Play mode.
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'_-Em-_- -_-_-_-_-_-_-_-_-—L
— R101 101 D128
1 GBLO8 2.7/2W  CEMENT A TR wasn RL1O4F 197 R128 PTTOT
» »
pt 5 »t 1 FD(+
| A A R103 c105 ! s C133 4 szzg 2] —276VA
0.01u/630
11 Pt REGION <105 Tolem | e u/ 220u/18v T L«m—]n G
1 WIDE 150uF /400V | oPEN|0.022u | ersa— 10K SES/?&V 3 s KESSQ > S
€103 + NARROW(US, JP [} D151
150u/400vm ( ) 270uF /150V 4.7K [0.022u T REJ&ZF BTC v?w Wm oK 20151 ]
CIS/INDO/RSA | 120uF/450V | open|0.022u scion = < oo PN | cios
L125 B
BEAD 100uF /18V
1 % 5 o 100uH c132 5{ R138 aid P1701
4170%/%% 47u/50V 100K 1 GND
A ol2 ‘ R147 4.7K 2| 5.3VA(200)
10 | S 3[PWR_CTL "H”
| > 8 “|  5VD(100)
| o.ﬁ]%mv > B3 o 1C156 153 B 33VI(5)
DRAIN  DRAIN Y] 0120 KA78R12 100u/16 | Is CND
D102 R105 1 2= KTA1273 *
1C107 RLIOSF o ° N % 7 [12VT /12VA(50)
F. vee @ ¢ D126 20 v 8] 12V(50)
ICE3B0565 N ° e R\ uF/ oo
5
1 10 1) 3.3V
T|__TIMER_H
S-START GND  ISENSE > o + 2] oD
9 | 50g (< 9 Jﬁ_{ 5| 5V1(200
—»ciim* 2 Y 7.2V (50)
1 ro A3, o c122 o c124 4 5] GND
L101 R109 2|5 = D121 + 1000u/16V *330u/10V
3 ﬁ SEt oo / © N © o8 1N5B22 105 DEG L121
— 55 8g] soou 0.75/2W >
| RS =° Drz‘o CH%EHCO\L R141 r
u
| —IA 6 o’ N /W
. 1 RL104F +| c137 R146 < | R143 %ymzs KTA1273
8 g og 100K EEREN KTAT268 ‘
0.022U p 25 47u/50v S2S Rz 1K
: T Ne A 1C1$2 105 DEG “1n =g 10
LTV-{8178
1 R122 S R134 1 B O
220 100u/16V
I ‘ @ 47 lﬂ 2.2¢ L o Y
| 25mbl R fﬂwzu R123 =
LITEON I} <
(P 123% 1c103 1.0K [ 03X g
f ﬁ Egg%gg)) KIA431A R126 AR 155133 125 =s
7 1 270 N Q183100 R156
| LINE FILTER IC107 | A N Rise
LTV-8178 fess ‘
I R157
47R
' (E A ﬂ Riss oist PTMO]T
— 1 P 155133 T o
?;Lo A 1102 1127 i< 2| 1.8V(1400)
R100 RANS W238 CHOKE_COIL 5| 1.8V
1.5M/0.5W B b T g { 21 GND
6 1 : 3 Ri12 cits ! 12 22uH 1C158 5] 18v
0.01u/63 D2
seK(2W)e  0.0Tu/ SUFs402  Hs c139 s G, KAZ78R12 5 106k ey 5 zcg‘\[j(eoo)
R108 1000u /25V 470u/25V 69212 1 -
D103 & cit6 UF3003 19 DEG/ AR
Ao 10K ERA22-108  ggF /Ky T 3 n 49| GND
R158 o[ 3.3v(1000
— 1 0.1U/275V } o
BC102 47K 1| 3.3V
0111 BEAD c129 42| _GND
KTA1268 D124 + 2200u/16V 1c151 S 5w
(100)
B5A60VI 105 DEG
5 Vo1 ol0 FSQ05A60 KA375RO52
g
f SVCE81D 14
Frozty & DRAN  DRAIN D123 o cis edd
F101 12 330uF /10V
FHO1 [0 T1.6AL/250V IC104 o SAGOVI R152
— | (1:6A/250V) o | F. vee @ 5 9 FSQO5A60 47K
g |2 |z ICE2B265 4 s o6 IC152
3 {
x = © 2 D132 2200u/16V G9125 78R25
3 Te ife S-START GND  ISENSE % I OPEN 105 DEG KMF /WD /RF pq([]m>
4 > a2 |z |3 2 T 12V(200
I S N ~ T + > 2| GND
2 HE] = 155 RI50 3 ST oND
PWI01 E=RN = RI14 5 D131 OPEN 123 C125 o 100uF /16 18K/1% e ] 5.0\(1200)
58 kS 0.39/2W 1000u/10V | * R155 &3
S = i 2200u/16V 47K 10154 ]
—_— o © 5 7 105 DEG (9233 278R33 RI53
- o 36K/1%
1 R 7
o ci19 i D122 L125 3
A oL SB380 CHOKE COIL 4] <
22uH L -~ B
3 R111 . A piss 8s¥ o3 .
1 BR BL L e /W R131 5L OPEN &1 © < N . nr
- 180 xS ~ 3 777 x
(BK) (WH) 1000pF /400V ‘ @ i RI32 Ll Z e | rise
| 4" 2.2K ci4 R133 . N Tses 3 4K
0.1uF 1.0K @ 1N
h— I} '3 o
T o
| A 1C105 | e
HOT CIRCUIT LTV—8178 C108 e
™ N KIA431AZ 0
2 | EPCWZ})) R163 H
7 /W
D'SCHEMATIC POWER
LH-RH9500,/7500's HDD RECORDER
{ 3854R177508
A B C D E F G H | | J K | L M N [ 3 Q R s T



2. 1/0 MICOM CIRCUIT DIAGRAM

12

3-30

3-31

BVT
: .
5.3VA ) wo¥ 0504
- B8 (tp0s
[ 530 e = 2 o’y a(a(s(e(3(3(3(2( & 5(3(%
1 . L e £ [ E a8 HHMEEEEEE 2|z #o
SXT 2 2 2 glg Bl 2l A 2177 9 s
! RESET e FESEL g 2 ElE] 2|z SEEs H JU_SECAN-H D sy
| a4 RDD g 5 = JUSEVLH B rusevn
1 V[ e = D00 2 S wonsaz
P20 s AUDTO.
FLASH D/ LI TPEEd HOST_DATA_OUT = > AUDIO-SELL
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5. FLASH/DDR CIRCUIT DIAGRAM
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6. RESET/RATCH CIRCUIT DIAGRAM
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7. HDMI/IEE1394 CIRCUIT DIAGRAM
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8. VIDEO DECODER CIRCUIT DIAGRAM
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9. INTERFACE CIRCUIT DIAGRAM
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10. FRONT CIRCUIT DIAGRAM
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11

12

. FRONT PWR KEYCIRCUIT DIAGRAM
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. FRONT JACK CIRCUIT DIAGRAM
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* CIRCUIT VOLTAGE CHART

MODE MODE MODE MODE
PIN NO\ EE PLAY BIN NO\ EE PLAY PIN NO\ EE PLAY PIN NO\ EE PLAY
1C402 55 0.93 1.50 45 1.30 1.10 D20 3.30 3.30
1 3.27 3.24 56 0.09 0.96 46 0.60 0.40 D21 5.03 5.03
2 0.00 0.00 57 1.65 1.66 47 1.70 1.12 D23 2.50 2.49
3 0.00 0.00 58 0.00 0.00 48 3.20 3.24 D3 3.30 3.30
4 0.00 0.00 59 0.00 0.00 49 0.00 0.00 D4 3.30 3.30
5 0.00 0.00 60 0.00 0.00 50 0.30 0.10 D5 3.30 3.30
6 0.00 0.00 61 0.00 0.00 51 1.20 1.12 D6 3.30 3.30
7 1.68 1.65 62 0.00 0.00 52 1.20 1.12 D7 1.82 1.82
8 1.68 1.70 63 0.00 0.00 53 0.10 0.11 F23 1.82 1.82
9 0.00 0.00 64 0.00 0.00 54 0.10 0.11 K4 1.82 1.82
10 0.00 0.00 IC50 55 1.84 1.81 M23 2.50 2.49
1 0.00 0.00 1 0.00 0.00 56 0.00 0.00 N24 2.50 2.49
12 3.27 3.24 2 0.00 0.00 57 1.63 1.74 N4 1.82 1.82
13 0.00 0.00 3 0.00 0.00 58 1.61 1.54 P24 2.50 2.49
14 3.30 3.27 4 3.30 3.26 59 1.58 1.55 P4 3.30 3.30
15 3.30 3.20 5 3.30 3.26 60 1.60 1.55 R24 2.50 2.49
16 3.28 3.25 6 0.00 0.00 61 3.25 3.24 R4 3.30 3.30
17 0.00 0.00 7 0.00 0.00 62 0.00 0.00 T24 2.50 2.49
18 3.29 3.25 8 0.00 0.00 63 1.62 1.62 T4 3.30 3.30
19 2.69 2.70 9 0.00 0.00 64 1.62 1.62 u24 2.50 2.49
20 0.00 0.00 10 0.00 0.00 65 1.60 1.61
21 0.00 0.00 11 1.84 1.84 66 1.62 1.62
22 0.00 0.00 12 1.84 1.84 67 1.84 1.80
23 3.26 3.26 13 0.00 0.00 68 0.00 0.00
24 0.00 0.00 14 1.84 1.81 69 0.00 0.00
25 0.00 0.00 15 0.00 0.00 70 1.60 1.58
26 0.00 0.00 16 0.00 0.00 71 1.61 1.60
27 0.00 0.00 17 0.00 0.00 72 1.62 1.62
28 0.00 0.00 18 0.00 0.00 73 3.25 3.20
29 3.26 3.27 19 0.00 0.00 74 0.88 2.62
30 0.00 0.00 20 3.30 3.26 75 0.64 0.83
31 0.00 0.00 21 3.30 3.27 76 1.84 1.80
32 0.00 0.00 22 0.00 0.00 77 0.00 0.00
33 3.25 3.25 23 0.80 0.79 78 1.84 1.80
34 0.00 0.00 24 0.00 0.00 79 0.00 0.00
35 3.27 3.24 25 1.84 1.81 80 0.00 0.00
36 0.00 0.00 26 0.00 0.00 IC10
37 2.86 2.35 27 0.00 0.00 AA23 1.82 1.82
38 0.94 1.26 28 3.20 3.20 AA4 1.82 1.82
39 0.87 0.84 29 3.20 3.20 AC12 3.30 3.30
40 0.28 1.10 30 3.30 3.27 AC13 3.30 3.30
41 0.95 1.34 31 1.84 1.81 AC14 3.30 3.30
42 3.27 3.24 32 0.00 0.00 AC15 3.30 3.30
43 0.00 0.00 33 0.00 0.00 AC21 1.82 1.82
44 0.09 1,06 34 3.30 3.26 AC6 1.82 1.82
45 0,99 1,50 35 0.00 0.00 AC7 5.03 5.03
46 0,09 0.95 36 0.00 0.00 B1 3.30 3.30
47 2.51 1.93 37 2.86 2.84 c1 1.29 1.29
48 0.00 0.00 38 3.28 3.24 c22 2.50 2.49
49 3.27 3.24 39 0.00 0.00 c6 3.30 3.30
50 0.85 1.22 40 1.57 1.54 D11 1.82 1.82
51 0.84 0.84 41 1.84 1.81 D12 1.82 1.82
52 0.74 1.46 42 0.00 0.00 D13 1.82 1.82
53 08-134 136 43 2.80 2.78 D19 3.30 3.30
54 0.08 1.05 44 1.30 1.10 D2 3.30 3.30
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PRINTED CIRCUIT DIAGRAMS
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— LOCATION GUIDE

AR103 D3||{C209 D5||CN101 A3||L516 I6||R181  F2||R414  B2||R625 D2||TP162 B
8 AR104 D3||C210 F6||CN102 F4||L517 I6||R182 B4||R415 B2||R626 D2||TPi64 F3
AR106 D3||C215 D6||CN401 A8||L518 HB||R184 D3||R416 B2||R627 D2||TP166 F3
| AR201 F5||C217 E6||CN402 G5||L519 I6||R201 G4|[|R417  B2||R628 D2||TP304 G5
+ AR202 F5||C219 D5||CN502 A2||LEDO! B4||R203 G4 ||R418 B2||R629 D2||TP307 G5
— — | L AR203 E5|{C220 E6||F401 A7||R101  D4||[R204 G4||R419  B2||R630 D2||TP308 G5
o NN AR204 E5||C226 D5||F402 A7[|R102 D4||R205 G4||R420 B2||R632 J3||TP309 D3
B2 [ bl AR205 E5||C227 E5||F403 A7||R103 D4||R206 G4||R42t  B2||R634 J3||TP315 HE
. ng;vawzxzz;gm AR206 E5||C230 ES5||F404 A7||R104 D4||[R208 E5||R422 B2||R635 J3||TP320 H5
LR N AR207 D5||C233 D5||GND  JG6||R106 E2||R227 F5||R423 B2||R636 J3||TP321 H5
iz e ’H AR208 D5||C236 E6||IC101 E3||R107 D4||R228 ES5||R431 B7||R637 J3||TP328 G6
2 ) Ny ~ AR209 F5||C261 E5||1C201 F5||R108 D4|[|R230 F5||R432 B7||R638 J3||TP331 I5
— - By " ®> AR210 F6&||C262 E5||1C203 D5||R109 D4||R232 E5||R435 B7||R639 J3||TP411 B2
=0 5 moa‘gffjﬁ =) ez B b e B ORY AR211  D6||C306 14||IC205 EG6||R110  D4||R234 D5||R436 B6||R640  J3||TP415 B2
= DTV e s —-— (10000 0o oo AR212 D5||C308 15||1C206 G4 ||R111  D4[|[R235 D5||R437 B7||R641  J3||TPL51 AB
DS esos Hooooononn AR213 F5||C310 H4||1C301 G3||R113  D3||[R237 D5||R443 B6||R642 J3||TPL53 A6
6 5 - 3Re5EeR g oz X | N\ sETesYSe TS AR214  F4||C405 B2||1C302 G5||R114  D3||R238 E5||R444  B6||R643  J4||TPL55 AB
&5 Moo - R8I Sla ) QOO0 AR216 F4||C406 B2||IC304 G6||R116  D3||R244 F4||R445  BB||R644  J3||TPLS6 AB
= L o 1 1" Raos oG “ ‘ Sd6¢ AR217 F4||C407 C2||IC305 G5||R118  D4||R247 EL||R446  BG||R645 13 ||TP457 A6
| == 8|S U R » = e e AR218 F4||C408 B2||1C306 I5||R126 D3||R248 E4||R447 B6||R646 H3||TP459 AB
iz o 2GR 2 - = AR220 E4||C409 B2||I1C307 14 ||R127 D3||R255 E4||R448 BG||R647T H3||TPLE6 A6
e 1" g 1" g i N AN ! R316 e
i ; 210 4 X = N § AR222 E4||C415  B2||1C401 B2||R128 D2||R256 E4||R443 AG||R648 H3||TP4E7 AB
g[:, ik HQ =LA Eps | e [csos  1e302 CN s moe AR226 E4||C418  B7||1C402 AB||R129 D2||R303 H4||R450 AG||R649 H3||TP469 B6
5 I =GB ) IR Lo R T N SR T ] e _seo R AR4O1 C2||C419  A6||I1C403 B6||R130 D2||R304 GB||R507 J5||R650 13||TP476 B2
e RN LR i =% . N . ) L[5 e - e AR402 C2||C421 B7||1C501 BS5||R131  D3||[R305 GB||R508 A5||R651 13 ||TP477 B2
mRER A L 5 = ) 7 ainz Ij R/ | osne s AR504 C5||C424 B6||1C508 J5||R132  D3||R306 G6||R509 A2||R652 13||TP537 BS
Roio cose 11 2 0 e S ‘ R0, 1C306 AR505 C4||C425 B6||1C603 H3||R133 D3||R307 GB||R510 A5||R653 13 ||TP543 C5
— RS20 €537 | I o e il c208 I1C201 ileoni =
o R E ERUGE B g-, 5 ARBO1 C2||C427 B7||1C604 G2||R136 F2||[R308 GB6||R511  A5||R654 13 ||TP544 C5
Rezs coun 11 W NN e e N u D T e ARB02 D2||C429 B7||J601 D2||R137 E1[|[R309 GB||R512 A5||R655 13 ||TP545 C5
g NS g oHoH eyl i = ARB03 C2||C430 B7||J602 J3||R139 I3|[R310 G6||R513 A5||R656 C2||TP546 C5
4 BT cNpod i K ]E’ % W2y A | AR604 D2||C431 B7||J603 H3||R142 F2||R311  GB||R516  A5||R657 D2||TP547 Ci
Bra T v g T — o 1 e =T s IRIEEEES: ARBO5 13||C432 A7||L101  C3||R143 F3||R316 H5||R520 A4||R658 D2||TP548 C4
&0 * e [0 NG G 1C603 g Aol A1 ARB06 J3||C434 B7||L102  C2||R144  F3||R317 H5||R521  A4||R659 D2||TP549 Ci
ié“%img wo =1, g IS ety \ ac) i =T R T e f“.“ﬂf”?"‘lff AL AR607 J4||C435 A7||L103  C2||R145  F3||R318 H5||R522 A4L||Re60  13||TP550 C4
— B3N g [25 ‘ . 7= : . ik CERRY ARG08 J4||C501  A4||L105 B2||R146 F3||R319 H6||R523 A4||R661  J4|[TP552 B4
tj:n v | 598, §§,,m‘w‘ I fide " = ' - AR609 H3||C503 B4||L107 B3||R148 F4||R320 15||R526 B4||RE62 J4||TPE25 14
— | B (1 1s 288 2 2o e § 2 sSf LA caka b 2235004 N ARB10 H3||C504 B5||L108 G6||R149 F4||R321 I5||R527 B4||R663 J4||TPCLK J6
3 1 o UL A 1A = = At S D 11 ST AR611 H4||C513  A5||L109  A2||R150 F4||R324 15||R528 B4||R665 14 ||TPDATA JB
g - P e 8 1c301 5 .\ saauny . RzzRRASAY FER ARB12 H4||C516  C5||L110  E2||R153 D4||R325 I5||R530 B4||Sw301 15 ||[TPMODE J6
QD’ C138 D2||C517 B5||L111  G4||R154 D4|[R326 I5||R531 B4||T342 HE||V401 A7
] = = mis1C604 g8 Ci39 C3||C518 C4||L112  B4||R155 D3||R327 HL[|R532 B4||T344 G6||V402 A7
@ L105 (——| H | | /)
— =2 o= g Ci41  C3||C531 B5||L113  B3||R158 D3||R328 I4||R574 C5||TP126 D3||V403 A7
gJ:'“”? _|ﬂ i - Ci42  C2||Cc532 B5||L114  B3||R161 D3||R329 14||R575 C5||TP132 F4||V404 A7
J J Biid B et CE=IT = Ci45  C2||C533 B5||L402 B6||R163 D3||R330 14||R576 C5||TP134 F4||V405 A7
2 118 il iy s s w s [(5 15l Bes Sis ] Ci46 B2||C534 B5||L403 B2||R165 Etf||R331 I14||R577 C5||TP137 F3||V4i06 A7
RS M %z JWT‘_"“ I t}""* E 22lll)s MES Cl48 A2||C535 B5||L404 B7||R166 D2||R333 D3||R580 J5||TP143 F3||V407 A7
oJ e S DN B=LL DN 17 Ci50 B4||C536 B5||L405 C7||R167 Et||R401 Ci||R581 J5||TP144 D3||V408 A7
L& o | = | SR FIAN AN Ci51  B3||C537 A4||L406 B7||R168 E2||R402 Ci||R582 J5||TP145 C3||X101 D2
— | oNs02 B ek - oL@ T s neo) kncoz 3 B3 CLmna Ci53 B3||C538 A4||L415  B7||R169 D2||R403 C1||R583 J5||TP146 C2||X401 Bt
v O N oo 1= o e e e B D _EE=o 0 A L C155 B3|[C539 B4||[L508 J6||R170 E2||R405 B2(|Re01 14 |[TP148 C3||X501 B5
o e e Ty U e i A o il = R
1 o i ES870RISISAA
~ Cl60 GB||CB01 14||L511  16||R173 E2|(|R409 B2||R618 G2||TP156 A4
Ci61  D4||C602 14||L512  HE||R174 E2||R410 B2||R621 D2||TP158 G6
Ci64  D4||CB05 G3||L513  16||R176 F3||R411  B2||R622 D2||TP159 G4
C205 F6(|C606 H4||L514  JB||R179 F3||R412 B2||R623 D2||TP160 B3
C208 E5||CB07 J4||L515  J6||R180 F2||R413  B2||R624 D2||TP161 B3
A B [ D E F G | H 1 | J

3-54 3-55



2. MAIN P.C.BOARD (BOTTOM VIEW)

LOCATION GUIDE
AR105 G3|[cte2  13|[cs13  12|[ceo3 D2][rR252  F4|[TP128 E3|[TP303 C5|[TPL52 JB]|[TP539 15 |[TPESI C4|[TPEAS
AR215 E4||C163 G4 ||C4is  12||C608 G2||R253 F4||TP129 E4||TP305 C5||TP454 JE||TP540 15 ||TPE52 C4||TPEBO
8 AR219 F4||C165 F3||C416 12(|C603 C3||R264 F4||TP130 E3||TP306 C5||TP458 J6||TP541 HS5 ||TPE57 B3 ||TPEBI
AR221 F4||C166 F3||C417 12||CNSO1 A6||R259 F4 ||TP131 E4||TP311 D6||TP460 J6||TP542 HS ||TPES8 B3 ||TP6EB2
Q= AR223 F4||C167 F3||C420 J7||CNBO1 A4||R312 DB||TP133 E4||TP312 D6||TP4B1 JB||TPS51 14 ||TPE59 B3 ||TPEB3
[Tress AR224 F4||C201 FB||C422 JB||D302 G3||R313 D5||TP135 E4||TP313 D6||TP462 JB||TP553 AS||TPE60 C3||TPEB4
7. ® AR225 G4||C202 FB||c423 J7||D303 G3||R314 D5||TP136 E4||TP316 D6||TP463 JE||TP554 AS||TPE61 B3 ||TPEB5
—] L] c101  G2||c203 G5||ca26 J7||1CE02 D2||R315 D5 ||TP138 E3||TP317 D5||TP464 JE||TP555 AS||TPE62 B3 ||TPEB6
H=2)N €102 G2||c204 ©B||c428 17||L104 G2||R332 B4 ||TP139 E3||TP318 D5||TP465 JE||TP556 AS ||TPE63 D3 ||TPEB7
C C103 F3||C206 E5||C433 17(|L106 C5||R404 12 ||TP140 E3||TP319 D5||TPL68 18||TPE57 AS||TPE6L Ci||TPEBS
& C104 G3||C207 E5||C502 J4||L115  G3||R408 H2||TP141 E3||TP325 D6||TP70 15||TP601 J1 ||TPEES Ci||TPEBS
c105 G3||c211  FB||C505 14 ||[L401 H2||R424 JB||TP142 E3||TP326 D6||TP471 15||TPE02 B4 ||TPEEE C4||TPECO
7 Q c106  F3||c212 E5||cs506 15 ||L407 12||R429 JB||TP147 H2||TP327 D6||TP472 1t ||TPE03 B4 ||TPEE8 C3||TPGCI
3 C107 F3||c213  EB||CB507 14 (|[L501 J5||R430 J7||TP149 J2||TP329 B5||TP473 11 ||TPE04 B4 ||TPE6ES C3||TPEC2
3 c108 F3||c214 FB||c508 15 (|L502 H4||R433 17 ||TP152 13 ||TP338 C6||TP474 11 ||TPE05 B4 ||TPE70 C4||TPEC3
-5 C109  F3||c216  65(|CB09 15 (|L503 14 ||R4st I8 ||TP153 13 ||TP401 12||TP475 12||TPE06 B4 ||TPE71 C4||TPECL
s I gz c110  F3||c218  F5(|CBI0 15 (|L504 H5||R4s2 12 ||TP154 14 ||[TP402 12||TP478 18||TP607 B4 ||TP672 H2||TPEC5
—] >a ! I 20 cil F3||c221  E6||CS11 14 (|L60f  C3||RS01 14 ||TP155 H3||TP403 12||TPS501 A6||TP608 B4 ||TP673 H2||TPECE
— e Re29 L3 C112  F3||C222 66||C512 14 (|L602 C3||RS02 14 ||TP157 C5||TP404 12||TPS502 A6||TP609 A4 ||TP674 C4||TPECT
gag 28l =2a  3n  3g c13  F3||c225 G4||csi4  J5(|as03  J7||R524 IS ||TP1B3 E3||TP405 12||TP503 BB||TPE10 EI ||TPE75 C3||TPECS
5 L% KB o 2ot Cli4  F4||c228 G4||cB15  H5[|R105  G2||R539 A6 ||TP167 E2||TP406 12||TP504 BE||TPE11 A4 ||TPE76 H1 |[TPECI
el e e e cis  F3|[c229  oe|[cs21  15||R115  G3||R540  AS||TP201 D4 ||TPZ07 12 ||TPS05 Bs||TPE12 AL |[TPE77 G2||TPEDO
€ 300 [reas = C116  F3||c232 ©66(|CB22 HL|[R117  G3||R541 BE||TP202 D4 ||TP408 12 ||TP506 B6||TPE13 A ||TPE78 C3||TPEDI
A: CH7  F3||c235 C4||cB23 15 (|R119  G3||RB42 B6||TP203 D4 ||TP409 12||TP508 J3||TP61s AL ||TPE79 C3||TPED2
10) ks I ® L H-RHS=00 MA IN TPese Cl118  F3||C237 E5||CB24 I5||R134 G3||R543 C6||TP204 D4||TP410 12 ||TP509 J3||TPEI5 A4 |[TPE80 Gi ||TPED3
IR g C19  F3||C240 E5||C526 14 (|R135 F3||RS44 B6||TP205 D3||TP412 12||TPS10 J3||TP616 AL ||TPE81 G2 ||TPEDA
o cact = S\ier747 =7 = A Al C120 F3||c241 E5||C527 14|[R138 C5||[RS46 AB||TP206 D3|[TP413 I2||TP511 J3||TPE17 AL ||TPES2 G2||TPEDS
— s ‘ ci21  F3||c2s2 E5||c528 BB||[R140 E3||R556 BE||TP207 D4 ||TP414 12||TP512 J2||TPE18 AG ||TPE83 B4 ||TPED6
L Y c122 F3||c243 E5||C529 14 ||R141  E3||R557 BE||TP208 D4 ||TP416 C4||TP513 J2||TPE19 A4 ||TPE84 B3 ||TPED7
g A et e —c|RE C123 F3||c244 EB||CB30 14 ||R147 E4||RS58 BE||TP209 E3||TP417 D5||TP5i4 J2||TP620 B4 ||TPE8S A3 ||TPEDS
Ho0 i D cm i R233 1 ’D’ 38 e 75%@ ci124  F3||c245 F5(|cBu5  AG|[R151  F4||R572 15 ||TP210 C5||TP418 D5||TP515 J2||TP621 B4 ||TPE8S G2 ||TPED9
5 EERE I @5 7/ Trios [] 22 1 ) 2 g 0 2548 4 228 C1256 F3||c252 F5(|cB48 15 ||R152  G4||R573 15 ||TP211 D4 ||TP413 D4 ||TP516 J2||TP622 AL ||TPE87 G2 ||TPEE!
ga g4 ciss v L2 212 | - i oRE o o C126 F3||C253 F6||C549 15||R156 G3||RS78 AS||TP213 D6||TP420 D4||TPS17 J2||TP630 E2 ||TPE88 G2 ||TPEE2
. Ny, As i) I et 1 el | c203 | a- --g48 c127 F3||c254 F5||cse1  BB|[R157  G3||R579 A5 ||TP214 C4||TP421 D4||TPS18 BE||TPE31 C3||TPE8I G2 ||TPEE3
e scro [0 e, ) @ SSEEIC] 25258 ‘ o @9 | ‘ ) Ci128  F4||c259 F5||c562 CB|[R159 G3||R584 J5||TP215 C4||TP422 D5||TP519 AB||TPE32 E2||TP690 G2 ||TPBEL
g ggggﬁj %DDE 333 ] O red [0 2 cs2s il REgs C129 F4||c260 F5(|c563 B6||R160 F3||R585 J4||TP216 C4||TP423 D5 ||TP520 A6 ||TP633 C3|[TPE9! G2 ||TPEES
£ ~au8 T i liseyeleio] | (g 08 1 Il N e C130 F4||c263 FB||CB564 AB||R162 G3||R586 J4 ||TP217 C4||TP424 C5||TP521 B5||TPE34 D4 ||TPE92 H2 ||TPEE6
] 5 S fEa 4 caos P22e ) B 70| i ke o C131  F4||c264 ©65||cB65 AG||[R164  F3||R619 G2 ||TP218 C4||TP425 C5||TP522 B5||TPE35 C3||TPE93 H2 ||TPEE7
3330000082 2 mOmnE D Erea D TR wE 0 e N » rez2 2 oot == o C132 G4||C265 65||cB66 B6||R175  F3||R620 H2||TP219 D6||TP426 D5||TP523 BS||TPE36 C3||TPESL G2 ||TPEES
233 2 > N Oz i L S AL 526 weoro SAR22{ amzza o R | av2s Sls \ols ‘ C133 F3||C301 D3||C567 B6||R177 E3||R63! G2 ||TP220 C4||TP427 D5||TPS24 BS||TP637 C3||TPE9S H2 ||TPEES
" & # | 0 Orees O BHEREEHH HHHHEIH cies [ B gge  -[] - C134 G3||C302 D3|[C568 CG||R178 E3||R633 B3||TP22{ D3||TP428 D4 ||TP525 B5||TPE38 C3||TPE96 H2 ||TPEF!
2 a 4 b DD T2 Ceats | g8 L C135 G3||c303 D5||C569 B6||R183 G4||REB4 B4 ||TP222 D3||TP429 D4||TP526 E4||TPE39 C3||TP697 H2||TPEF2
= [OF 5 mres O N 7 g2 ¢ C136 G2||c304 DB||C570 AB||R202 D4||SLTO! C5||TP223 D3||TP430 D4||TP527 J4||TPE40 C3||TPE98 G2 ||TPEF3
[ een rees et o BobEb----C - b w3 cles of e C137 G2||c305 DB||C571 AB||R207 D4||TP103 G4 ||TP224 C4||TP431 D5||TP528 A5||TPE41 C3||TPE99 J6||TPEFL
. ) 7 Dgggmggggg il T 2 A SN 8 ne C140  G2||C307 B5|[C572 B6||R229 F5||TP104 F2||TP225 D3||TP432 D4 [|TP529 15 ||TPE42 C3||TPEAD G2||TPEF5
1 1 ) ) oooo RESHR [reeae a8 (]) £ 2 TP103 0 C143  H2||C309 B4||C573 B6||R231 F5||TP11f G3||TP226 C4||TP433 D5 ||TP530 14 ||TPE43 B3 ||TPEA! A3||TPEF6
] o000 Dooo rest 1 [ [(]88 O32333 [Clreazs I T5H PO - -8R Ps27 Cl4s  12||C401 1t ||C574 B6||R233 G5||TP112 G3||TP227 D3||TP434 D4||TPS31 15||TP64L B3 ||TPEA2 B3||TPEF7
Cf . e 000 OooQg LjEsesr -4 8 9 e I g ae O e C147  J2||C402 It ||C575 B6||R236 F5||TP113 G3||TP228 C4||[TP435 D5 ||TP532 15 ||TP645 B3 ||TPEA3 A3||TPEF8
EaeaeaaEEE b [m: . S 7 Ci149  14||C403 12||C583 15 (|R243 F4||TP114 G3||TP229 C4||TP436 C5||TP533 15 ||TPE4E B3 ||TPEAL G4 ||TPEF9
L O000ooEaoe DD ezt e c152  14||ce04 11 ||cs84 15 ||R246  F4l||TP115  G3||TP230 c4||TP437 C5||TPS34 Hs||TPE47 B3 ||TPEAS A3||TPEGH
43 H 3 ciat ! » oy cise O sz Ci54 13]||c410  H2||cB86 J4||R243  F4||TP116 G3||TP231 E3||TP438 C5||TP535 15||TPE48 B3 ||TPEAG B3
3 %Dmgggggg z @] 265 ’SDEF’S ais | G ! [esoe c156  13||c4it  12||CB87 J4||R250 F4||TP125 G3||TP301 D6||TP449 J8||TP536 15||TPE4L9 B3 ||TPEA7 A3
828288 ¢ 0000000 Ese o R R [m: ! A ol s [resos C158  C5||c4i2  12|cB88 J4||R251  F4||[TP127 G3|[TP302 D6||TP450 J8||TP538 15]|TPE50 B4 ||[TPEAS A3
Y9 999499334 i
g é é % % é § % % % TPED?S & R1L7 Riko ‘ “ ‘D D%éaﬁg 01‘55 [Jresto
TP227] 10602 TP209)| ! J U= ¢ st
— \ ‘ TPBED _ DIE?BEJD i i B o ciot -8 (O] resi2
7 [l | e b m‘u. [Jreizs 0
= o ! [ Lo L4t o e
22
o B a0 || ||| o
2 PRI T T 13T T =) T
4F 33NE 2313888933 oononoooond 0 wers
8ES QURY i3saassdna NN W slels]e]e/ele]e]e/e]e] g8 N [ s
SHFAT STRAST L deagasadaad % w@is  Luo
BREDRSS B R N R DR B o BB BN B g
] 147333333 SEELL R 3 3 g OO0 g9l S
Bl g8 4 8o e a niwhn| I
\ [CIrpeto g 84 2R [Treeor
B e
1 / J
A B [ D E F G | H 1 | J

3-56 3-57



®
L
wAn

L

—7e— —Lai—

%
8210 mo 6212

)

6€10

o=

A

D1

23

B5AB0VI

6870R2325AA

D125

LH-RH9500/7500"s

UF3003
UF5402

cin 7/

BSAB0VI
D124

60VI

31 D122

¢

sg3sp [C105

R101

W

BD101

C102

~A3MYVIW SV 3SN4 FOV1d3H-

3414 0 YSTd.
1
T

T
=
2
AOSZTIVS | L

==
i

c110

~

{

ENRYEH
OV

o
NOT LNY

°

1014

10K

.

LOCATION GUIDE

Ve

Rsat
co17 (0D (0)

B870R9537AA
2005.08.25

OEEE)

i}
A Jksos

RO}

3-58

BC101 F2 ||C133 C3 || 1C101 G2 [[R100 H2 ||R144 ]
BC102 F5 ||C134 B2 || IC102 F1 [|R101 HB ||R145 Ct
BC151 E3 ||C136 E2 || IC103 E1 ||R103 F3 ||R146 D2
BD101 H5 || C137 D2 || IC104 G5 |[R105 F1 ||R147 B3
C101 H3 || C133 D6 || IC105 EZ4 |[R107 D3 ||R149 Al
c102 HS5 || C140 Ce || IC106 E4 |[R108 G4 ||R150 c2
C103 G3 || C141 D4 || 1C107 E3 |[R109 G2 [|R151 C4
C104 G5 ||C151 A5 || IC151 C5 [[R110 F4 ||R152 Cc5
C105 F3 || C152 B6 || IC152 B4 ||R111 F4 [|R153 Cé
C106 F3 || C153 C2 || IC153 B3 |[R112 G5 ||R154 B4
Cc107 G2 ||Ci154 B3 || IC154 B4 [[R114 G4 ||R155 B4
c108 G2 [|C155 B6 || IC156 D2 ||R121 E1 [|R156 B2
C103 G2 ||C156 A4 || IC158 B5 |[R122 F1 ||R157 B2
Cc110 14 || C167 A || IC160 Cs4 ||R123 E1 ||R158 BS
ci F6 || D101 F2 ||J101 14 ||R124 E1 [|R159 B4
C112 G2 ||D102 F2 11J102 H4 |[R125 E1 ||R160 B4
Ci14 F4 1|D103 F5 ||L10t H4 ||R126 E1 [|R161 D4
Cc1s G5 [|D121 D2 ||L102 H3 ||R127 D1 ||R162 E4
Ci16 G5 ||D122 D4 ||L121 D1 ||[R128 C3 ||R163 E4
c117 G4 ||D123 D5 ||L123 C4 ||R129 C3 ||R1B4 Bt
ciHg G5 [|D124 D5 ||L125 D3 ||R130 C3 [|R165 B1
C119 F4 ||D125 D6 ||L127 C6 ||R131 E4 ||R166 D3
C120 B1 ||D126 E2 [|P1701 Al ||R132 E4 ||R1B67 B4
ci21 E1 ||D127 E3 ||P1DO! A4 ||R133 D4 [|T101 F2
Ci122 D2 ||D128 E3 ||PIMO1 C6 |[R134 C2 ||T102 F5
C123 D4 ||D130 E2 [|P1TO! A3 ||R135 C2 [|vio1 H2
C124 D1 ||D131 D4 ||PwW101 H1 ||R136 C2 ||ZD102 G5
C125 C4 ||D132 b5 || Qi1 G4 |[R137 C1 ||ZD103 G2
C126 D5 || D134 C2 ||Q120 Ct ||R138 A3 ||ZD104 G2
Cc128 B2 ||D135 C3]|Q123 C2 ||R140 C1 ||ZD105  F4
C129 D5 || D151 C3 ||Q124 C2 ||R141 B2 || ZD151 D3
C131 D3 ||FHO! 12 ||Q125 B2 |[R142 ]

C132 D3 ||FHO2 12 |[Q126 B1 |[R143 Cc2

3-59




LH-RHS500

(¢]

0
000000000

0000
000 O
0510 D514 0504 o

© D508 8513 D506 ()

°
D504

6870R98T6AA
- 2005.09. 06

5
3
<
g

o

(000000000000000<4

= ]

6220 0
20 65
5

0000000000000 0O0
00000000000 O0DO0O0O

© o oo
o

»
BOLD
Jilele3e=

op o ecere

mozﬂm om 4 L5

010800 5
=]
0o 5

5. 1/0 P.C.BOARD (TOP VIEW)
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6. 1/0 P.C.BOARD (BOTTOM VIEW)
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BLOCK DIAGRAMS
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CIRCUIT DIAGRAMS

1. SMPS CIRCUIT DIAGRAM_700W

1 D921
2 RLI04F
B
Ll
>
B N R93S 4.7K
D922 jua i)
SB360 oF oo
— > >
> < @ 78R05
g 3
> 0 +] oS | 538 3.
2 W fna Sy [ 3%
2 z 33 &3 ©3 ™
1 N N s 8 S 10] P-sENsE
85 23 °
B ] 9| +s6v
> B <
cgo4 ° H > k4 8] +5v
o R936 e e I _
R ois 270uF /450V LS R L3S 8l 4 7] Petn
o § 220V NARROW | 270uF /400V +332 +383 % 3 1%‘2‘%8 6 | GND
— 110V NARRDW | 560uF /200V 8 = e F 5| oND
B 10922
WORLD WDE | 390uF /450V > a2 4 G%ﬁv
= 3]+
32 UG4D 2]
32 2| +9v
10 — T v
CNgO2
DN
Q910
RI0S  KTAI268 ©
g o
Il % >
9 : B W HES :
UNE FILTER Tes 2 .
8 B 5
e © o o
8 s
. e 2 eg 3
2% D926 Q922 o -3
— RL104F KTA1273
Zh Zh D903 R903
RL104F 47
901 £g02 > B
1470PF 7400V, 3
470pF /400 =
8 SEu
- 1= &) °3
cMao2 g S
0 1uF(XCAP) o 2
Sa
&
3
- 58 5 > °
O3 5 Qo
=3 =]
$= =4
7 -
ﬁl TFo01
LINE FILTER
3 pean
— PHOTO
ﬁ R941 56
6 CM8D1 0.1UF(XCAP)
R900
1.5M 1/2w R933
560
— V90D RS
VARISTORS ¥
L, g
2
FHI00A [ <
5 FUSE HOLD[] T EE
FB3O01 S — Ix
BEAD . A
F901 I
54 250V D oun 2 10 GND
3
& +
— FHI00B [] 9 GND
FUSE HALG 8 GND
o e FEED—BACK é z § t 7 GND.
=3 @ IS 2 < nX % LBY 6 GND
58 &gz ) ﬂ:g: oI0L nx 95 28 g8 ged
oo TRA oND 0OCP/BD SS/0LP D311 Ra11 33 +33 +33 5 +35V
4 5 RL104F| 10 D51 H] S Q
5 d) bos o FFPF20U20S & ] 8 + +35V
P 36V
RL104F Ll 3 +
2 +35V
1 +35V.
‘ ‘ TR > z > BT
g | .= 1L E | 3 co54 e
72 22 i RS — 470PF/1KV =
3 5 34a 8a .
E S 2| ol S x
° e X o
L o & o
3 PD9O1 Tei 2
220V ~ 240V
<5 0
gv 8 Iy
2 §¥
70013 2%
2 2.2v
i< P
i D912 Ro12 8s
155133 2.2K g2
| SCHEMATIC(SMPS—WIDE)
LH-RH7505
3854R17557A
B E G H [ L M P

3-69



2. SMPS CIRCUIT DIAGRAM_1200W
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3. AMP CIRCUIT DIAGRAM
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4. MICOM & DSP CIRCUIT DIAGRAM
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5. DSP CIRCUIT DIAGRAM
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PRINTED CIRCUIT DIAGRAMS
1. MAIN & WOOFER P.C.BOARD (TOP VIEW)
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2. MAIN & WOOFER P.C.BOARD (BOTTOM VIEW)
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3. POWER P.C.BOARD
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4.1/0 JACK P.C.BOARD
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ELECTRICAL TROUBLESHOOTING GUIDE

Reset or Power Check.

Check it after connecting the power cable
only for NO Reset or Power ON.

Are the pin 4, 1 of LCN202
+12V, +5V respectively after the power
cable connecting?

*Check the power(5V,12V)short.
*Check the power cable.
*Repair the power part.

Does the pin 3
of LIC303 change 0V to 3.3V
at the power supply initial

*Check the LIC505(3.3V reg.IC).
*Check the HRST signal of LIC301

input mode?

Are the LX301 oscillating?

*Check the LX301
*Check the oscillation LIC302, LIC303

<Power>
eIs the pin 5 of LIC505 3.3V?
eIs the pin 4 of LIC505 1.5V?

<Reference>
*1V(IREF):Check pin 112 of LIC301
*1.65V(REFIN):Check pin 134 of LIC301
*2.1V(REFI2):Check pin 12 of LIC201
*2.3V(REF01):Check pin 13 of LIC201
«2.3V(FPDVREF):Check pin 25 of LIC201
*3.3V(REFI):Check pin 38 of LIC201
*1.65V(REF02):Check pin 39 of LIC201

L YES
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System Check

v

Load tray without inserting disc.

Go to “Tray operating is abnormal”

Does tray operate normally?
YES

Go to “Sled operating is abnormal”

Does pick-up move to inside? NO
YES

Go to “Focus Actuator operating is
abnormal”

Does pick-up lens move NO
up/down?
YES

Go to “Laser operating is abnormal”

NO
VES

After eject tray, Insert CD-ROM Disc
and check rotation

Does disc rotate
continuously and the drive recognize
the disc?

Go to “Recognition fail Casel”
(CD-ROM Disc)

‘YES

After eject tray, insert DVD Disc
and check rotation.

Does disc rotate
continuously and the drive recognize
the disc?

Go to “Recognition fail Case2”
(DVD Disc)

After eject tray, Insert DVD+R/RW Disc
and check rotation

Does disc rotate
continuously and the drive recognize
the disc?

Go to “Recognition fail Case3”
(DVD+R/RW Disc)
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Tray operating is abnormal

v

Tray open doesn 't work.

v

Is the
Input voltage OV at LIC301
pin 60 when push the
EJECT SW?

Is there tray
control signal input?
(LIC502 pin46)

Is there tray

drive voltage output?
(LIC502 pin 1, 2)

*Check the connector (LCN504).

<

*Check the connection of LIC301 pin 106.
*Replace the EJECT SW.

*Replace the LIC502.

*Check the communication line between
LIC502 and LIC301.

When LCN504 is open,
Is there tray drive signal
output?

4-4




Sled operating is abnormal

v

Is there sled
control signal output?
(LIC301 pin 126, 127)

Is there
sled drive signal input?
(LIC502 pin 29, 30)

Is there
sled drive voltage output?
(LIC502 pin 37~40)

Is there
sled drive voltage output?
(LCN501 pin 1,2,3,4)

Replace the LIC301

*Replace the IC102.
*Check the LR532, LR533.

Is DRV-CTRL1
signal “H"?
(LIC502 pin35)

Replace the LIC502

Replace the sled motor.

Check the connection LCN501.
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Spindle operating is abnormal

v

Is there
spindle control signal input?
(LIC502 pin 26)

Is there
spindle drive voltage output?
(LIC502 pin 11,13,16)

\ 4

Replace the Spindle Motor

Is there
spindle control DSP
output(LIC301 pin 123)?

*Replace the LIC301

Replace the LIC301.

4-6

Is there
SFG signal input?
(LIC301 pin 53)

\ 4

*Replace the LIC102.




Focus Servo is unstable

v

Is FE signal

output normal in Focusing

Up/Down?

Replace the LIC201.

(LIC201 pin 87)

Is FDRYV signal
output normal in Focusing
Up/Down?

(LIC301 pin 124)

*Check the R534.
*Replace the LIC201.

Go to “Focus Actuator
operating is abnormal”

Focus Actuator operating is abnormal.

v

Is there focus
search control signal input?
(LIC502 pin 5)

» Check the connection of LIC301 pin 124.

» Check the communication line between
LIC205 and LIC301.

* Replace the LIC205.

Is there focus
search drive voltage output?
(LIC502 pin 51,52)

*Check the connection CN102 pin 40,41.
*Check the connector LCN201.

Replace the pick-up. After replacing Perform
5. Optical Power Setting from ‘How to use Test tool'.

Is DRV-CTRL1
signal “H"?
(LIC502 pin 35)

Replace the LIC502.

4-7
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* Replace the IC301.




Track Servo is unstable

v

Is TE signal
output normal in focusing
ON and tracking OFF?
(LIC201 pin 85)

Is TE signal
input normal in focusing
ON and tracking OFF?
(LIC301 pin 133)

Is there TDRV
signal output in tracking ON?
(LIC301 pin 125)

Check the LIC502 and pick-up referring to
“Focus Actuator operating is abnormal”.

Is pick-up
(E, F, G, H)output normal?
(LCN201 pin 5, 8, 9, 12)

Replace the LIC201.

\ 4

*Check the pick-up FFC.

*Replace the pick-up.

After replacing Perform 5. Optical Power Setting
from'How to use Test tool'.

Check the connection between
LIC301(pin133)and LIC201 pin 85.

Replace the LIC301.
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Recognition Fail Case 1:
CD-ROM Fall

Check pick-up read power
is 0.9~1.3mW?

Go to “LD CHECK".

Does focus servo

Go to “Focus Servo is unstable”.

operate normally?

Check pick-up
RF signal LIC201(Pin113) is
500~1000mVpp?

*Check the pick-up FFC and LCN201.
*Replace the pick-up unit.

Check RFEQO waveform
(LIC201 Pin 95) is

Replace the LIC201

800~1200mVpp?

Check after replacing LIC301.
Is it OK?

Go to “Tracking Servo is unstable”.
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Recognition Fail Case 2:DVD Fail

Check pick-up read power

was 0.9~1.1mWwW?

Go to “LD CHECK".

Is LIC201
pin 51(CD/DVD) level
was about 0V?

Replace the LIC201.

Is there

RF signal at LCN201pin 13,14.

Replace the pick-up.

Is there RF signal
at LIC201 pin 95.

Replace the LIC201

Check again after the
replace LIC201. Is it OK?

Replace the LIC301.

Recognition Fail Case 3:
DVD+R/RW Fail

v

Is there AWOBBLE
(LIC201 pin 81)signal?

Replace the LIC201.

Is there a wobble
(LIC301 pin 135)signal?

Replace the LIC301.

Check the connection between
LIC201 and LIC301.
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LD CHECK
(Laser operating is abnormal)

v

Perform 6. Optical Power Setting parameter
check from'How to use Test tool’.

Is ALPC parameters
valid?

Execute “C.Laser Power Setup”of
“How to use Test Tool”

Perform 4. LD Test check from
‘How to use Test tool'.

Check reference voltage.

FPD

VRDC

VWDC2

VWDC1
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DVD

CD/DVD ?
CD
Select Mode: CD, Test and perform Select Mode: DVD, Test and perform
Test from 4. LD Test of ‘How to use Test from 4. LD Test of ‘How to use
Test tool’ Test tool’
Check the input of CD/DVD. Check the input of CED{DVD.
(pin 17 of LCN201 :'H ") (pin 17 of LCN201 :'H ")
Check the input of VRDC. <
(pin 34 of LCN201)

Check the input of FPD.
(pin 19 of LCN201)
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Select Mode: DVD, Test and perform
Test from 4. LD Test of ‘How to use
Test tool’

Select Mode: DVD, Test and perform
Test from 4. LD Test of ‘How to use
Test tool’

Check the input of CD/DVD.
(pin 17 of LCN201 : ‘L)

Check the input of CD/DVD.
(pin 17 of LCN201 : ‘L)

Check the input of VWDC.
(pin 36 of LCN201)

Check the input of VWDC.
(pin 36 of LCN201)

Check the input of recording pulse.
(pin 28, 29, 30, 31, 32, 33 of LCN201)

Check the input of recording pulse.
(pin 28, 29, 30, 31, 32, 33 of ILCN2018)

Check the input of FPD.
(pin 19 of LCN201)

Check the input of FPD.
(pin 19 of LCN201)

|
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In case of writing fail.

Normal Case

Check the media
DVD *R/RW?

Check disc label.

Does the disc
have any dust,scratch,
fingerprint ...?

YES

Remove the dust,fingerprint and
if the disc has long width scratch,
change it.

Finalized Disc?

Eject disc.

If DVD %R disc,use new DVD * R disc.
If DVD *RW disc,erase the disc.

Go to “Writing Part Check”.
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Writing Part Check

Load tray with DVD +R/RW disc.

:

Press the “REC” key.

:

Does writing finish
without any error?

NO

Is the written file

read normally? Eject tray.

v

YES
Go to “LD CHECK”.
< YES Is the re-written file
read normally?

Is SHAPCRE
input signal pulse?
(LICO1 pin 62)

iYES

Check and replace the connection of
LIC301 pin 148.

Check and replace LIC201, LIC301.
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WAVEFORMS

1. POWER & RESET Signal

8-3ep-A3
3:56:26
A:1======== [gg T
50 me = s 12 V(LCN302 PIN4)
5.0 W T
ms 4
5.0 Y + A 5v(LCN302 PIN 1)
sEE===EEEsES T g B
[:3======== T T
BE ms T
5.8V + /HRST(LIC303 PIN 3)
T C
T = /SYSRST(LIC303 PIN2)
5 s BlL f
1 .58 ¥ OC§H
g B W OOC & POWER IN 250 kS/s
BN OC § | oc 2.5 W
ﬂ BN OC § 2 O STOPFED

LeCroy

=

F "]
I
S

| ;
g ;
T e WIS A

]
— T
— T

\\j o ‘1\/ LX301(LIC301 PIN 2)
— GND LEVEL

2B ns BLL

il =8 mv DC 3 At 592 ns Y ((16.89 MHz

% 2 M ODC§ Z G5/s
Sow oo [ 2 OC z.&82 W

4 5 W DC§ O STOPPED
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3. SDRAM Clock

R A AT
TERAVAVAYAA: AVAVATAVAV/IVA Eanmmmiine
lll'-I \JI IJ Iiul Idr I{U .'i ll U Jr I"ul \ur lu [
- U
fas.;imr DEL: at B.Bns I o
% t;?ﬂmnlg ] — 1 00282 W T

4. TRAY OPEN/CLOSE SIGNAL 1

R RIS Sy (EJECTEY (LRS0Y

TRAY-CTRL
B (LIC502 PIN46)

ﬁ U w m TRAY+(LCN504 PIN 3)
C;,_l U H M— TRAY-(LCN504 PIN 4)

Measure P1fregiC1)
value 19,5421 mHz
status v

4-17



5. TRAY OPEN/CLOSE SIGNAL 2

8-3ep-A3
11:23:32
FI211======== LeCroy T
=1 4
5.0V I JEJECT-KEY (LR504)
—=========o :: . E
BZ%::::::: I
=1
l.og v =< TRAY-CTRL(LIC502 PIN46)
___________ R ¥
I I e : E
1 s T
5.0 W ="
EE| : JOPEN-SW(LCN504 PIN 1)
T D /LOAD-SW
T (LCN504 PIN 2)

1 s BIL |
1 5 v OC % - > >
2.1 v OC§ CLOSE OPEN 180 k545
3.5 Vv OCHE [ 2 OC 2.50 ¥
5 v 003 O STOFPED

6. SLED MOVE SIGNAL 1

3-Sep-03 Reading Floppy Disk Driwve

16:17:20
H:Er“es('l 1== leCroy /

. =}

Lo v SDRV2(LIC502 PIN31)
B:Eres(21== / ﬂ

B s

l.ee v SDRV1(LIC107 PIN29)

: - el L f E

5

2.0V | femetw L [ A+(LCN501PIN 2)
*E]ig======== I , T

B s I

9.8 v I D A-(LCN1501 PIN 1)

1 s Bl
1.1 v DC§ ZOOM
% _} E gg & 108 kS/s

i 2 DCz.5@V

01 v oo 5 = O sSTOPPED
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7. SLED MOVE SIGNAL 2

5-Sep-03
16:17:41
H:graa('l I== leCroy I
ms T
1B v | T [ ¥j N [ SDRV2(LIC502 PIN31)
R | A I T N R Y
. - s il
B:Eres(2)=2 — HT r"] I“__] F SDRVI(LIC107 PIN29)
L.Bg Y | —— | — ) T o — | —
- [t :.:::“ MRS JFW’JME
A+(LCN501PIN 2)
C
W Mt T
i | A-(LCN1501 PIN 1)
i D
1 = BlL
1.1 W O
% .i E gg i 108 kS/s
% [ 2 OC2E@W
0t v oooj O STOPPED
8. FOCUS SEARCH SIGNAL
3-Sep-03
15:55: 44
H:gr“es('l 1== leCroy T
= T
200 my :___‘N//\\\-/: \/j/\m\/ FDRV (LIC502 PIN 5)
B:Eresi2i== T
2s T A
050 Y & W \ s F+ (LIC502 PIN 52)
-‘EZEF‘ES(S):: IIIIIIIIIIIIII:IIIIIIIIIIIIIII.III
2 s I
0.E0 v T
A //\_/\\ / 4 F-(LIC502 PIN 51)
N T \/ a
I ’E
I s BL '
120 md OC &
é gg mE EE % 188 k5/s
m i 2 OCzs@ v
.1 v oOCg = O STOPPED
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9. LASER TURN ON SIGNAL

5-Sep-03
16:B7:45
H:graa('l I== leCroy I
= T
L.og v Pl X " P F+ (LIC502 PIN 52)
{J:Eres(2)== T
Zs T
2.00 v 1
'E (%1==, [THH T s
Cireesd T LDEN-DVD(LCN201 PIN17)
B.508 V T B
NS SRS EEEE RN ....E VRDG(LCN20LPIN 34)
1 s B
1.1 v OC 3
é Sg E gg i 186 k5/s
m % 2 OC2E5WY
1 v oCj —I O STOPPED
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10. DISC TYPE JUDGEMENT WAVEFORM (CD SERIES)

File  ‘“ertical Timebase Trigger Display Cursors Measure Math  Analysis  Ulilities  Help

| o ) L-’“\’“ ‘
R P N "I-“'I y l"‘-u, o .
L N % ) FDRV(LIC502 PIN 5)
h"u.,“,,d"" \"‘\-,_ i \ "“w,‘_‘,,.f-"" L

R SR FE(LIC201 PING7)

TE(LIC201 PINS5)

RF(LIC201PIN 113)

11. DISC TYPE JUDGEMENT WAVEFORM (CD&CD-R)

\ i FDRV(LIC502 PIN 5)

N

iy FE(LIC201 PIN87)

| st RF(LIC201PIN 113)

WWWWMMM O a g T AP : TE(LIC201 PIN85)
Ll
il

I
M \J

4-21



12. DISC TYPE JUDGEMENT WAVEFORM (CD-RW)

FDRV(LIC502 PIN 5)

oo itd | inoceinisons o] FE(LIC201 PINGT)

i ‘ul It \.M’ﬂh{ iy m..a.\'...d...rwm'“ Mpimbrnifs ) “‘M TE(LICZO]. P|N85)

Lt | i i Lol L w o

Faf S
. I RIS o1 RF(LIC201PIN 113)
L LAk PR A . T L) we . oadby i (it L) A LY o b ek

iz

ra

Measure Fi:freqiC1)

walue 61.00311 Hz

status

Raoll 1.00

1.00MS 100

13. DISC TYPE JUDGEMENT WAVEFORM (DVD SERIES)

File Vertical Timebase Trigger Display Cursors Measure Math  Analysis  Utilities  Help

R T T T N S R FTT——
S0 T L e FDRV(LICS02 PIN )

FE(LIC201 PIN87)

TE(LIC201 PIN85)

PR S EE  RR(LIC201PIN 113)
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14. DISC TYPE JUDGEMENT WAVEFORM (DVD_SINGLE&R)

File ‘ertical Timehase Tripger Display Cursors Measure Math  Analysis  Ulilities Help
FDRV(LIC502 PIN 5)
TS RRRISPS SV U AT \ wpmtiumpomsimyppne  FE(LIC201 PIN87)
S i (P MWW i TE(LIC201 PIN8S)
el \ immsd  RF(LIC201PIN 113)
F3 "'“I",, JMW‘

15. DISC TYPE JUDGEMENT WAVEFORM (DVD _DUAL)

File  ‘“ertical Timebase Trigger Display Cursors Measure Math  Analysis  Ulilities  Help

FDRV(LIC502 PIN 5)

mmmmmmmnmm"ﬂ Wﬁ«unm FE(LIC201 PIN87)
| . i
R T—— wWWWJ WWM s TE(LIC201 PINSS)

FYRPATY FRRR VAN A——_ WWW"“’W‘ RF(LIC201PIN 113)
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16. DISC TYPE JUDGEMENT WAVEFORM (DVDRW)

ik

S ke by btk Il FmTR
Py Repr it TR e T

Measure Fi:freqiC1)
walue 61.00311 Hz
status

4 zoom{C4)|

17. SPINDLE WAVEFORM1

3-Sep-03
16:53: 06

Raoll 1.00

1.00MS 100

f:Eres(])== leCroy

RN

{:Eres(3)==
2 s

Loul sat st o
Bx BN Bx Ex

hu [TE] 0 —
M

| 2 OC 2.8 W
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FDRV(LIC502 PIN 5)

FE(LIC201 PINS7)

TE(LIC201 PIN85)

RF(LIC201PIN 113)

MDRYV (LIC502 PIN 26)

REFOUT (LIC502 PIN 42)

SFG((LIC502 PIN43)

18R k5/s

STOPPED



18. SPINDLE WAVEFORM2

5 ms
260 W

Edwara
R
Lol alt ol =
==
=

I 2 D025 Y

19. FOCUS ON SIGNAL(CD)

Measure F1:freqic1)
walue 957.8315 mHz
status

F1 ZoomiC1);

zaomiC4)
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U((LIC502 PIN11)

V((LIC502 PIN13)

W((LIC502 PIN16)

SFG(LIC502 PIN43)

1B M5/

STOPPED

FDRV (LIC301 PIN 124)

FE (LIC201 PIN87)

TDRV (LIC301 PIN 125)

TE (LIC201 PIN85)



20. FOCUS ON SIGNAL(CD)

M St W*h SR
s e e AR KR A R
"'| a7 8313

status

21. FOCUS ON SIGNAL(DVD)

‘"""""munl"ﬂm |

F‘ |||

o

B
e

Measure
walue
status

P1:freqiC1)
14.6 Hz
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Rall 1.00

100MS 100

FDRV (LIC301 PIN 124)

FE (LIC201 PIN87)

TDRV (LIC301 PIN 125)

TE (LIC201 PINS5)

FDRYV (LIC301 PIN 124)

FE (LIC201 PIN87)
TDRV (LIC301 PIN 125)

TE (LIC201 PIN85)



22. FOCUS ON SIGNAL (DVD)

L i Au Mmh\ M FDRV (LIC301 PIN 124)
s il AN
WMWWM KMWM | L sl FE (LIC201 PIN87)

g s bhiosbmesol st s stbsdgway il igsb el TDRV (LIC301 PIN 125)

WWWWWWWMWW\N\M VEMW TE (LIC201 PINS5)

vvvvv

23. TRACK OFF SIGNAL(CD)

AMAAANAARAAAAARAANAAAANRAARAAR o os pnes

TZC(LIC106 PIN74)
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24. TRACK OFF SIGNAL(DVD)

‘ | I TE (LIC106 PIN85)

TZC(LIC106 PIN74)

Measure P1:freqiC1)
walue 3726803 kHz
slatus

z0am (1)

25. Tilt Driver signal(Disc reading)

3-Sep-03
19:19:54
f:Eres(])== leCroy

T fr,J TILTDRV(LIC502 PIN47)

B s ]
208 Al e, TILT+(LIC502 PIN50)

{:Eres(3)==
B s

TILT-(LIC502 PIN49)

Rl

18R k5/s
| 2 OC 1.348 W

Bx BN Bx Ex

0 STOPPED
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26. RF WAVEFORM(DVD)

5-Sep-03 Reading Floppy Disk Oriwve
17:149:58
RFP(LIC201 PIN2)
87
1ops
1.Be Y
—2TE1 sups
9 RFO(LIC201PIN 113)
lops
[.58 W
—2TE1 sups
RFI(LIC201 PIN 95)
1 ops BLL
128 mv OC §
g Sé E gg i 2 BS/s
m it 2 0OC 1.84 W
4 5 v DOC§ — [ STOPPED

27. RF WAVEFORM(CD)

3-Sep-03 Reading Floppy Disk Orive
17:26:50
RFP(LIC201 PIN2)
—
2 Ps
[.50 Y
‘3_3’53 Sups RFO(LIC201PIN 113)
2 Ps
[.50 Y
—363 sups
RFI(LIC201 PIN 95)
2 ps BlL
1 50 mi DOC §
% Eg mE BE i 2 G5/s
m i 2 OC 1.84 W
4 5 vV OC g —I L STOPPED
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28. WOBBLE(DVD-R/RW)_READING

8-3ep-A3
19:37:04
fA:Eres(1==) acroy T
5 ps T
.50 Y Al A i
e I AR R ARTA
{3:Eresc2i== T
A VA YEW RUENIN
z.00 v T Y i J
22my W g YN A Y
.
B
Tl
5 ps BhiL T
150 my OC 5 At -7.1427 ps L-140.00 kHe
B.2 v OC§
%28 m OO § — 2 OC 1.84 Y
4010V ooCE O

29. WOBBLE(DVD+R/RW)_READING& WRITING => X1 SPEED

3-Sep-03 Reading Floppy Disk Driwve
19:29:54
I———— [etro

.5 ps =2

[.50 Y 1

o Jr\ff’hzfﬂr\fﬁ\
é?agsv / ,\\./ \t / \ / 1|.
ﬂ w/ N N :::::E:::: g s
i e I

¥
. |
T
[
— 1 I
—
—
P & 1=

B s BL 1

180 md OC§ it 1.2233 ps 4 817.48 khHz
M.z v oo

32wy OC§ [ 2 OC1.84 W

4 .1 v DOC§ O
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AWOBBLE(LIC201 PIN81)

LPP/HEAD(LIC201 PIN 73)

2 G5/s

STOPPED

AWOBBLE(LIC201 PIN81)

LPP/HEAD(LIC201PIN 73)

2 B5/s

STOPPED



30. LD Enable(DVD)

Tek  Stopped 1 Ao 0F Sep 03 10:17:02
[ TTTrT | UL TTTT | T TT | TTTT 1 TTTT TTTT ‘ TTTT | TTrTT | TTTT ]
R B I ::
f
b T i i

Ch1 2.04 Chz 2.0 M 1.0s 250545 4.0msipt
Ch1 » 18Y

31. LD Enable(CD)

Tek  Stopped 1 hcigs 06 Sep 03 10:17:41
[T T T [T T[T T T[T T [ T T T [T T T T[T T T T[T T[T T T [ TTTT]
:_ ....................................... ::
NI

Lo b b b b T b b B w107
chl 2oy chz 2oy M 10s 25054 4 0ms st
A Chl o 18Y
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CD/DVD(LCN201 PIN 17)

LDEN(LCN PIN 38)

CD/DVD(LCN201 PIN 17)

LDEN(LCN102 PIN 38)



32. Laser Power(reading) _ DVD+RW

Tek  Stopped 1 Acys 05 Sep 03 15:06:56
TTTT T T

TTTT TT T T[T T T [ T T T T[T T T T [T T T T[T T T T[T TTT][TT7TTg

AT AR ey Y . 4 T L
Ll A B i o b L I el B

Ch3 SO0k Chd S00rY & Chl ~ 18Y
33. Laser Power(Erase) _ DVD+RW
Tek  Stopped 1 Acis 05 Sep 03 15:08:07
RS B e e e o R o N AR RS v rwceie:
C : : : I : : vzl o ]
:.'.W: -3§U.Um\" ]

Chi 200rnY Ch2 SO0y Ml 105 2505/ 4 Ozt

Ch3 SO0rmY Ch4 S00rY A Chl o 1EY

4-32

VRDC(LCN201 PIN 34)

VWDC(LCN201 PIN 36)

VWDC2(LCN201 PIN 35)

OPCTRG(LIC301 PIN 151)

VRDC(LCN201 PIN 34)

VWDC(LCN201 PIN 36)

VWDC2(LCN201 PIN 35)

OPCTRG(LIC301 PIN 151)



34. Laser Power(Writing) _ initial state

Tek  Stopped 1 Ao 05 Sep 03 15:09:32
_I TTT | UL TTTT | T TT | TTT I__I TTT TTTT ‘ TTTT | \I‘,_II.\ é4bbn\1vl T
L . . . . 4 . LWZeooay

S8 -340 0y

VRDC(LCN201 PIN 34)

VWDC(LCN201 PIN 36)

VWDC2(LCN102 PIN 35)

Ch3 S00rmY Chd S00rmY & Chl ~ 18Y
35.Laser Power(Writing)_Processing
Tek  Preview 0 Acis 05 Sep 03 18:10:28
:I\II!\III.IIII!IVII!IIII::IIII.IIII‘III\!¢1IE\é4b.br'\1VI It_

W ooy
S -3400mY o

VRDC(LCN201 PIN 34)

VWDC(LCN201 PIN 36)

VWDC2(LCN201 PIN 35)

N S A I N I W A S N
Chl 200 Chz S00rmY I 1.0s 25054 4.0rmsdt
Ch3 SO0 & Chl o« 18Y
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The difference of DVD-R/RW, DVD+R/RW discs and DVD-ROM

1. Recording Layer
Ejé :

e DVD-ROM (Read Only Disc)

(Land Pre-Pit)
» DVD+R/RW Disc
f;:r\ ‘3\:-_‘\.-\ .
o o
- -
| LA
\'\.\g {'J.-"r' '
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2. Disc Specification

DVD-ROM
DVD-R DVD-RW DVD+R DVD+RW
Single-Layer | Dual-Layer
Media Type Read Only Read Only Dye Phase change| Dye Phase change
User data capacity| 4.7GB 8.54GB 4.7GB 4.7GB 4.7GB 4.7GB
Wavelength 650nm 650nm 650nm 650nm 650nm 650nm
Reflectivity 45~85% 18~30nm 45~85% 18~30% 45~85% 18~30nm
Track pitch 0.74pm 0.74um 0.74um 0.74um 0.74um 0.74um
Minimum pit length 0.4um 0.4um 0.4um 0.4um 0.4um 0.4um
Modulation >0.6 >0.6 >0.6 >0.6 >0.6 >0.6
Channel bit-rate 26.16MHz 26.16MHz 26.16MHz 26.16MHz 26.16MHz 26.16MHz
Wobble Frequency - - 140KHz 140KHz 817.4KHz | 817.4KHz
Addressing 26.16MHz | 26.16MHz |Wobble & LPP|Wobble & LPP|Wobble(ADIP) |Wobble(ADIP)
Read Power (mW) 0.7+ 0.1 0.7+ 0.1
Write Power (mW) -
Jltter <8% <8% <8% <8% <9% <9%
3. Disc Materials
1) DVD-ROM
< Single Layer >
=il=—=Label
=I—=Polycarbonate
== Bonding layer
W d L — — | W,

*

< Dual Layer >

i

Reflective layer

= Polycarbonate

i-_-;FﬂLE!bE"
== Polycarbonate

e o Reflective layer

=

e

Bonding layer
Semi-reflective

== Polycarbonate

4-35



2) Recording format using organic dye material
(DVD-R / DVD+R)

The format that records data through the creation of recorded marks by changing the organic dye material with a
laser beam.

e Disc structure

DVD-R DVD+R

Adhesive layer
Protective layer

Reflective layer
Fecording lawer (dyel

—#[isc zubstrate

Adhesive layer
Protective layer

Reflective layer
Fecording laver (dyel

% [0izc zubstrate

¢ Recording principles

[ Recording ]

Recording is done by changing the organic dye layer and the substrate with a laser When a strong laser is applied
to a disc, the temperature of the organic dye material goes up, the dye is decomposed and the substrate changes
at the same time. At this time, a durable bit is created as is the case with a CD-ROM.

[ Playback ]
Signals are read with the differences of the reflection of a laser from pits.
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3) Recording format using phase-change recording material
(DVD-RW / DVD+RW )

« Data is recorded by changing the recording layer from the amorphous status to the crystalline status, and played
back by reading the difference of the reflection coefficient.

Amorphous: Non-crystalline.
e Disc structure

DVD-RW

[F}—bﬁdhesiue layer

#Protective laver
Reflective laver

Dielectric layer
Recording layer

Dielectric layer
~#0isc substrate

[Phase change mater ial)

DVD+RW

[F}—iﬁdhesiue layer

*Protective laver
Reflective laver
Dielectric layer

Recording layer
(Phase chan ge material)

Dielectric layer
~#[0isc substrate

e Recording principles

[ Recording ]

When a high-power laser is applied to the recording material, it melts and then becomes amorphous with a low
reflection coefficient when it quickly cools off. When a mid-power laser is applied to heat gradually the recording
material and then gradually cools it off, it becomes crystal with a high reflection coefficient.

[ Playback ]

A low-power laser is used for playback. The amount of reflected light depends on the status (amorphous or crys-
talline) of the recording material. This is detected by an optical sensor.

Substrate

B
g
I

Crystalline status Amorphous st atus

Recording data
[Me lting Ouick conling)

Eras ing data
(Heat ing Mradual coaling)

Data erased state Recorded state
{Hish reflection coefficient) {Low reflection coefficient)



To make recordings, it is necessary to modulate the write pulse, which is called “Write Strategy”.

There can be many types in Write Strategy. Typically Write Strategy for DVD R has NMP(Non Multi-Pulse) type and
MP(Multi-Pulse) type. In NMP type each single mark is created by subsequent separated short pulses. In MP type each
single mark is created by one continuous pulse.

Write Strategy for DVD +RW has Type 1 and Type2. In Type 1 the mark with nT width is created by one top pulse and (n-2)
multi-pulses. Thus mark 3T is made by one top pulse and one multi-pulse. In Type 2 the mark with nT width is created by
one top pulse and (n-3) multi-pulses. Thus mark 3T is made by one top pulse only.

RL-02A uses MP type Write Strategy for DVD =R and Type 1 for DVD +RW as shown below.

Recording da'?l L de(8T) )

- top

Write pulse :
for DVD R ...............................

Zero Level

Write pulse
for DVD RW

Zero Level

Po :Write Power (Peak Power)
Pe :Erase Power
Pb :Bias Power
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4. Organization of the Inner Drive Area, Outer Drive Area, Lead-in Zone
and Lead-out Zone
1) Layout of DVD-ROM disc

Disc Center .
! Diameter 120 mm >:
i Diameter 44mm | E
1 |
] | |
! Diameter 33mm o | i
| > | :
Diameter 22mm : i : |
1 ] | | ]
Diameter 16m ! ! ! !
oimetr sy || i i s
iameter 15mm ! ! : ! !
Center Clamping | 3th transition Inform ation Zone
hole | Zone area
r'g \ ................
1th transition area 4 e Rim
2th transition..area”™" ] area
..................... Read Only Dsc
Leadin Zone Data Zone Lead-out Zone
2) Layout of DVD+R disc
Disc Center .
, Diameter 120 mm >
i Diameter 44mm | E
I ]
] } ]
i Diameter 33mm . | '
T >| : :
Diameter 22mm . i : :
] ] | | ]
Diameter 16m ! I ! !
oamefromg 7} | i |
lametgr mm , : : : : :
Center Clamping | 3th transition Inform ation Zone
hole | Zone area
U VI
1th transition area 4 Rim
2th transition..ared™ area
.................... Unrecorded Disc
|n ner Drive Lead-in Lead-out |Outer Drive
Area Zone Data Zone Zone Area
... | Inner Disc|___ | Inner Disc .... | Outer Disc| Outer Disc
Test Zone Count Zone Test Zone | Count Zone
in out
Y v vy Y Y vy Y Y
PSN : 23080H 27080H 27480H 28480H 2A480H 30000H  260540H 2619‘2‘2'2"9 o 263940H  267940H

Inner Disc Test Zone : for performing OPCprocedures.

Inner Disc Count Zone : For counting the number of OPCalgorithm performed in IDT Zone.

Outer Disc Test Zone : for performing OPC proedures.

Outer Disc Caunt Zone : For counting the number of OPC algorithm performed in IDT Zone.

4-39



3) Layout of DVD+RW disc

Disc Center )
. Diameter 120 mm >
i Diameter 44mm | i
I I
] | |
| Diameter 33mm . s !
T >I : :
Diameter 22mm : E ! |
] [} ] I [}
Diameter 16m ! ! ! !
S e e e ;
Diameter 15mg1. N ! | : :
Center Clamping | 3th transition Inform ation Zone
hole | Zone area
ST VI
1th transition area 4 . Rim
2th transition..ared™ . area
................... Unrecorded Disc
Lead-in Zone Data Zone Lead-out Zone
... |Inner Disc| InnerDisc | | | Outer Disc| Outer Disc |,
Test Zone | Count Zone Test Zone | Count Zone
in out
Y Y Y Y \ Y Y Y
PSN : 2A480H 2A7C80H 2DC80H 30000H 260540H 262940H 265940H 266140H

Inner Disc Test Zone : for performing OPCprocedures.

Inner Disc Count Zone : For counting the number of OPCalgorithm performed in IDT Zone.

Outer Disc Test Zone : for performing OPC pro@dures.

Outer Disc Caint Zone : For counting the number of OPC algorithm performed in IDT Zone.
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4) Layout of DVD-R/RW disc
Disc Center

Diameter 120 mm

! _ >
! Diameter 44mm | !
I [}
| . ! [
i Diameter 33mm q E i
Diameter 22mm : i E i
] [} I ] [}
Diameter 16m ! ! | !
ovametr sy || i | a
Iametbr m : : : : : :
Center Clamping | 3th transition Unrecorded Disc
hole [ Area area
S NV
1th transition area 4 e Rim
2th transition..ared”™ . area
............ Inform ation Area
................. < >
-R-Information Lead-in Lead-out
Area Area Data Recorable Area Area
PCA RMA e e
(Power Calibration (Recording
Area) Management Area)
in
\ VY VY
1E800H 203BOH 203COH 22F90H 22FAOH 30000H
PSN :
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5. ALPC(Automatic Laser Power Control) Circuit
1) Block Diagram

/IC 106 (uPC3330 )
RLDON
n ‘ 1
CN 102 i I 51)—H
SHAPCRE /C 201
VRDC RLD VRDC S/H & 62 }—(160
@% f@@‘ DAC VRDCG )
Optical & Gain A
Pick-up VRDC
HOP-7521T DAG
FPDVC FPDVREF uPD63630
& Write
N Strategy
VWDC1_ Write
DAC S/H Signal
vwDC WLD VWDC1 i '::‘ 4
SHAPCW
34 }@—— 32} €¢—— DAC SIH & < 3(
Dlr_i?/e ( & Gain VWDC1G 63 159
I I WLDON
5 N e i
vwoez L peip & G \
35 34 vwbC2
DAC

2) ALPC(Automatic Laser Power Control) Circuit Operation

ALPC function in CD-R/RW,DVD+R/RW analog front-end is for constant power level control purpose.

Based on the accurate power sensor(FPD) in OPU, ALPC feedback loop maintains constant power level against
laser diode’s temperature variation.

There are two power control loops in uPC3330, which are used with different combination for different applications.
Generally, the first ALPC loop is used for read-power control. The 2nd ALPC loop is used for write(erase) power
control for CD-R/RW and DVD+R/RW disc.

Owing to the small signal level in read-power control mode, the first ALPC loop amplifies the FPD signal to enhance
the accuracy of read power control. The built-in 10-bit DAC(VRDC_DAC) is used to set the read power level.
Moreover, the 2nd ALPC loop is used for high power control. The built-in 10-bit DAC(VWDC1_DAC) is used to set
the wanted power level.

And the register VWDC1G is employed to adjust the gain of FPD signal.

The following potentiometers(VRDC_DAC, VWDC1_DAC, and VWDC2_DAC) and amplifiers (VRDCG and
VWDCL1G) are used to set the wanted levels of the output pins RLD, WLD, and PELD
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How to use test tool
1. ALPC Measurement System Configuration

In order to measure and adjust DVD RW optical power, The following measurement equipments are needed.

v Compulsory equipment
@ Optical Power meter & Sensor (ADVANTEST, TQ8210/Q82017A or equivalent

@ Personal Computer (Pentium 3, 500MHz Above, , RAM:64M Above, Win98 Above)
® Adjustment Program (Dragon or ALPC) for SVC, ALPC Program recommended

v Fl optional equipment
®USB-ATAPI Interface (needed when using USB Port from the laptop computer without ATAPI interface or a desktop

computer)
@Connector-ATAPI Interface Board(Part Mo:6881R-7677A) (needed when ATAPI is not attached to Loader)

Personal Computer
(Desktop or Notebook)

Connector-ATAPI Interface Board
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2. ALPC Program Configuration

ALPC Program consists of total 4 files.

ALPC.exe
LgBada.dll
modelnm.txt
WNASPI32.DLL

These 4 files should be located in one directory.
ALPC.exe is a program execution file.
modelmn.txt is a configuration file.

Determine how to connect
The following contents are included when you open "modelnm.txt" file.

The following contents are included when you open LGE connect=0
connect=0 is the item which you can determine whether you use Serial or ATAPI.

0 : ATAPI
1: Serial

Thus, select connect=0 to use ATAPI, or select connect=1 to use Serial, then save the file.
(For SVC, ATAPI setting is recommended.)

4-44



3. Running ALPC Program

When running ALPC.exe file, the following screen appears.

CD/DVD
Selection ALPC Setup or LD Display what is selected
Test Selection in modelnm.txt
; X
Mode
" ch & DD * Setup  Test ATAFI
—Laser Power Setup Laser Power Test Result output
4 window
RESE POWEY OFF Level | i |
SLiiser F_’O(\j/ver 'rite Power 1]
etup window
\ VRO 0 YRDC Level ]
VRDC FRPD ]
YRDC Offset 0
YiwDCl Level 0
Vi DiC1 0
. 5 ViWDiCl FRD 0
ViwDCl OffSet
® VWDC2-1 0
Vi Dz 2 0 g
VWDCZ OffSet 0 vipez-2
— Command : :
| VRO IM'-.-'WDCI'“ LD Of‘Fl Setlp | Test ll BLPC Para
Laser Read Laser Write Laser off Used When inputtihen Laser EEPROM
Power On Power to EFROM after Lser  Power Test Data output
On power measurement
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4 LD Test

* Test DVD LD

@ Select DVD mode
@ Select Test mode

* Test DVD CD

@ Select CD mode
@ Select Test mode

® Click =t ® Click =t
Section off VRDC VR_FPD VWDC1 VW_FPD VW2-1 VW2-2
CD 2.4+0.08 0.53+0.22 0.02+0.01
DVvD 2.4+0.08 0.7+0.2 0.04+0.01 0.43+0.05 0.2+0.02 0.08+0.02 0.2+0.03

OO

—Cormrmand

'-.-'RDCl '-.-'WDCll LL[Er fol setlp

E Fower Setup/Teast x|
—Mode
( i o N i+ DVD ) " Setup
—Laser Power Setup —f_Laser Power Test
\
Read Power 0 OFF Level | z.488 oK
Write Fower 1]
VEDE o YROC Level 0,774 Ok
YROC FPD 0,032 QK
WRDC OffSet 0
ywDCl Level 1.053 Ok
i alas 0
o 0 YWDl FRD 0,194 QI
YWDEL Offset WWDoz-1 0.067 oK
YW DCZ i D138 on
YINDCE OffSet 0 YWpCz-2 :

ALPC Para |

Test result output when

All OK, OK
/

Specification can be changed according to pick-up type, circuit, program, and chipset.
If specifiction is changed, program can be sent by supervisor.

Specification above is temporary reference.
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5. Optical Power Setting

When replacing Travers ass'’y including Pick-up or Loader PCB, Optical Power Setting should be performed for Pick-up
and Loading PCB’s matching.

® DVD LD optocal Power Setting
» Select DVD and Setup mode
e Push ==|. (Read Power On. Strong Red light can be seen from pick up optical lens.)
» Measure optical power.
» Write measurement value in Read Power.
e Push wwey. (Write power On.) (Caution) Light is very strong. Never look at the light directly.
» Measure optical power
» Write measurement value in Read Power and push LD off o],
e Push =us|. (Measurement value is inputted to EEPROM)

@ DVD LD optocal Power Setting
» Select CD and Setup mode
e Push #=<]. (Read Power On. Weak Red light can be seen from pick up optical lens.)
» Measure optical power.
» Write measurement value in Read Power.
e Push wec, (Write power On. Weak Red light can be seen.)
» Measure optical power and push LD off wer].
» Write measurement value in Read Power.
e Push =], (Measurement value is inputted to EEPROM)

|
- Hode
[l =} %) d 1] Tt ATaPI
= Lazar Powar Sptup———————— - Laser Power Tast—————————————
@—s e e——
liciin Do T [
@T RO 7 WROC Livel L]
WEDC OffSat ] YRDC FPD -
o . WWDCL Lewsl il
! ”::1 - 5 WWDC1 FRD ]
i WWDIC2-1 ]
wwhC2 ] 3
WWDCZ OffSet 0 L B
© Command
@/"\wncl wwpet| woom| sep| e | aupc para |
® — @
W FowerseupTest |
= Migade
Q’:E) [l ] ( I SElup )r‘ Tkt ETaPT
FLazsr Pomer Satyp =} rLasar Pomer Test
Eaad Pomer i SFF Lavel l_,: |_
Wb Foawver e
WRDC 7 WROE Lavil i
WADC OffSet B ¥ADS FED -
. . WWDCL Lewel [
= :1 o WWDCL FRD [
UWOE1 SFSat
WWOC2-1 o
WD [] 3
UWDCZ OffEat [ Ll T
=TT
winc | vwoca| wooon| sewp| oo | awec para
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6. Optical Power Setting Parameter Check

Use when defective happens even though LD test result is normal.

When defective can be found but power test result is OK, You need to check current settings whether they are proper or
not. In this case, Pressing _wera | will display ALPC Parameter Info window and show current optical power settings
recorded in EEPROM(IC302).

Write down these settings on the paper, perform optical power setting and press _##cf | again, then new optical power set-
tings will appear. Compare these two parameters. If there is a big difference, optical power setting may have been wrong at
first or pick-up optical output may have been changed. If pick-up is normal, problem can be solved by resetting optical
power without replacing pick-up.

In order to remove previous ALPC Parameter from ALPC Parameter Info, press === | at the bottom of ALPC Parameter
Info window.

&y Power Setup/Trat x|
rMode
G’ICD  DvD * setup  Test BTAPI
—Laser Power Selup———— - Laser Power Test
@\ Rea — 0 OFF Level | o |
PP t a
@ VRDC I—D I— YRDC Level a
VRODC FPD 1}
YRDC OffSet a
YWDC1 Level ]
VIWDC1 1]
" 5 VwDC1 FPD 1}
VIWDC1 OffSet
F YWDC2-1 0
VWD 2 a i
VWDCz2-2
VIWDC2 OffSet 1]
rCornrnand
@__U.E.Dcl UWDCll LD Of'fl SetUpl Tes ALPC Para
ALPC Parameter Info x|
[ ALPC Parameters ]
== ALPC Parameters (DVD) ==
l. DVD-E READ Reference DaC H o8
z. DVL-EW READ Reference DAC : 95
3. DVD WWDC1l Coeff (R:10wll, RIT: Swil) H 563
4, DVD WWDC1 Offser H u]
5. DVD WWDCZ Coeff (10wl H 76
6. DVWD WWDCZ Offset H il
== ALPC Parameters(CDh) ==
1. CD-F RE&AD Reference DAC H 134
2. CD-REW EEAD Reference DAC H 134
3. CI WWDC1l Coeff (R:10wll, RI: Swil) : 30
4. CD WIDC1l Offset H 1
5. CD WWDCE Coeff (R:1l0mil) H 47
5. CD WWDCZ Offset H 9
< Feset i :
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ALPC Parameter Info

[ ALPC Parameters ]
== ALPC Parameters (DWVD) ==
1. D¥D-F READ Reference DaC ]
2. D¥D-RII READ Reference DAC ]
3. D¥D VIIDC1l Coeff (R:10wW, RW: Smil) 83
4. DVD VIIDC1 Offset u]
5. DWVD VIIDCZ Coeff (10mll) 76
6. DVD VIIDCZ Offset Q
== ALPC Parameters(CD) ==
1. CD-F READ Reference DAC 154
2. CD-EW READ' Reference DAC 154
3. CD VIIDC1 Coeff (F:10wmll, RIW: Smll) 30
4. CD ¥VIIDC1 Offset 1
S. CD ¥VIIDCZ Coeff (R:10mil) a7
6. CI ¥VIIDCZ Offset =
Reset |
[VALID ALPC Parameters]
<CD> <DVD>
1) CD-R READ Reference DAC 170 ~ 100 1) DVD-R READ Reference DAC

2) CD-RW READ Reference DAC : 70 ~ 100
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2) DVD-RW READ Reference DAC
3) VWDC1

4) VWDC1 Offset

5) VWDC2

6) VWDC2 Offset

142 ~ 107
142 ~ 107
:35~65
:0~6
120~ 43
:0~10



Appendix. How to measure optical power

Optical power measurement is measuring actual optical power coming out from an object lens with LD turned on.

thus, In order to measure optical power, LD should to be turned on and environment need to be dark enough.

If necessary, Cover the top side of the sensor with black paper or hand when measuring.

Generally, fluorecent light is about 50 pW, sun light is about 100 mW. so, If this is ignored, optical power setting may not be
set correctly.

Optical power mesurement procedure

1. Adjust optical power meter’s A(wave length) to DVD. (Generally 660 nm)

2. Turn DVD LD on.

3. Place sensor less than 3mm apart from pick-up object lens, perpendicular to lens.
Adjust position so that the center of object lens match to . mark on the sensor.

4. Read monitor’s value. (Read Maximum value as moving position slightly)
(Check working unit. Unit should be mW. When LD is dead, pW or nW unit may not be read correctly.)

5. Multiply monitor’s value by 100, round off to the nearest integer, then write constant part.
6. Adjust optical power meter’s A (wave length) to CD. (Generally 780 nm)
7. Turn CD LD on.

8. Repeat step 3~5 above.

. Display Part
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2. DSP BLOCK DIAGRAM
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3. .-COM BLOCK DIAGRAM
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4. RF BLOCK DIAGRAM
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CIRCUIT DIAGRAMS
1. RF CIRCUIT DIAGRAM
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2. DSP CIRCUIT DIAGRAM
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3. u-COM CIRCUIT DIAGRAM
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CIRCUIT VOLTAGE CHART

MODE MODE MODE MODE MODE MODE MODE MODE MODE MODE MODE
PINNG\ STATE PINNG\ STATE PINNG\ STATE PINNG\ STATE PINNG\ STATE PINNG\ STATE PINNG\ STATE PINNG\ STATE PINNG\ STATE PINNG\ STATE PINNG\ STATE

LIC201 55 0 110 3.93 15 0 70 3.34 125 1.68 180 0 4 0 0 14 0 n41.27

1 0 56 3.34 111 5.07 16 3.34 71 0 126 1.67 181 3.34 5 0 0 15 0 15 0
2 2.35 57 5.08 112 2.9 17 5.19 72 0 127 1.67 182 0 6 0 10 0 16 0 16 0
3 2.35 58 0 113 1.64 18 3.42 73 3.34 128 0 183 3.34 7 3.34 11 3.34 17 12.92 17 1.46
4 2.36 59 0 114 5.07 19 3.43 74 3.34 129 1.7 184 3.34 8 0 12 3.34 18 12.92 18 0
5 2.36 60 3.34 115 0 20 0 75 3.34 130 3.34 185 0 9 0 13 0 19 5.1 19 3.35
6 0 61 3.34 116 0 21 3.34 76 1.02 131 1.7 186 15 10 0 14 0 20 5.1 20 3.35
7 2.14 62 3.34 117 0 22 0 77 3.33 132 1.47 187 0 11 0 15 0 21 5.1 LIC505
8 2.14 63 0 118 1.65 23 0 78 3.34 133 1.83 188 0 12 0 16 0 22 5.1 1 5.1
9 2.14 64 0 119 1.3 24 5.04 79 3.34 134 1.68 189 0 13 3.34 17 0 23 5.1 2 1.52
10 2.14 65 0 120 2.38 25 1.51 80 0 135 1.62 190 0 14 3.34 18 0 24 5.1 3 0
1 5.07 66 0 LIC202 26 0 81 0 136 0 191 0 15 3.34 19 0 25 5.1 4 1.52
12 2.13 67 1.67 1 3.33 27 5.08 82 3.34 137 2.9 192 0 16 3.34 20 0 26 1.67 5 3.34
13 2.38 68 1.63 2 0 28 0 83 0 138 151 193 0 17 3.34 21 0 27 0 LIC506
14 2.14 69 0 3 0 29 3.43 84 0 139 0 194 0 18 0 22 0 28 5.1 1 3.34
15 2.14 70 0 4 0 30 5.07 85 151 140 0 195 0 19 0 23 0 29 1.67 2 3.34
16 2.14 71 0 5 0 31 3.43 86 0 141 0 196 0 20 3.34 24 0 30 2.06 3 0
17 2.14 72 0 6 0 32 3.43 87 0 142 0 197 0 21 0 25 0 31 12.92 4 3.35
18 0 73 0 7 0 33 3.35 88 0 143 0 198 0 22 0 26 3.34 32 12.92 5 3.35
19 2.39 74 0 8 3.34 34 3.32 89 3.34 144 0 199 0 23 0 27 0 33 12.92

20 0.11 75 3.33 LIC203 35 3.32 90 0 145 0 200 0 24 0 28 3.34 34 0

21 2.38 76 3.33 1 0 36 3.32 91 0 146 0 201 0 25 3.34 29 0 35 0

22 0.11 77 0 2.13 37 3.33 92 0 147 0 202 0 26 0 30 0 36 0

23 0 78 3.33 3 5.08 38 3.31 93 0 148 3.34 203 3.34 27 0 31 3.33 37 0

24 2.38 79 1.82 LIC204 39 3.32 94 0 149 3.34 204 0 28 0 32 0 38 0

25 2.38 80 2.37 1 1.7 40 3.32 95 0 150 3.34 205 0 29 0 33 0 39 0

26 1.71 81 1.89 2 1.69 41 3.32 96 3.34 151 0 206 0 30 0 34 0 40 0

27 0 82 0 3 1.55 42 0 97 0 152 3.32 207 0 31 0 35 3.33 41 0

28 0 83 2.36 4 0 43 3.32 98 0 153 0 208 0 32 0 36 0 42 1.68

29 0 84 1.66 5 0 44 3.34 99 0 154 0 209 0 33 0 37 0 43 3.34

30 5.06 85 1.68 6 1.35 45 3.32 100 3.32 155 3.34 210 3.33 34 3.34 38 0 44 0

31 0 86 1.61 7 1.35 46 3.32 101 3.32 156 0 211 0 35 1.02 39 0 45 0

32 0 87 1.69 8 5.08 47 3.32 102 3.32 157 3.34 212 0 36 3.4 40 0 46 1.7

33 0 88 2.6 LIC205 48 3.32 103 0 158 3.34 213 0 37 0 41 0 47 1.66

34 0 89 5.07 1 1.97 49 3.32 104 1.64 159 0 214 3.33 38 0 42 0 48 5.1

35 0 90 0 2 0 50 3.32 105 0 160 3.34 215 0 39 0 43 0 49 0

36 2.52 91 3.17 3 1.68 51 0 106 3.33 161 3.34 216 3.33 40 0 44 0 50 0

37 2 92 3.17 4 1.68 52 3.85 107 3.34 162 1.64 LIC302 41 0 45 0 51 0

38 3.34 93 1.29 5 5.07 53 0 108 0 163 1.4 1 0 42 0 46 0 52 0

39 1.68 94 1.87 6 0 54 3.31 109 1.67 164 1.21 2 3.34 43 0 47 0 53 0

40 5.07 95 1.75 LIC301 55 0 110 1.67 165 0 3 0 44 3.34 48 0 54 0

a1 1.57 9 1.81 1 1.61 56 0 111 1.66 166 1.31 4 3.34 45 0 LIC502 LIC504

42 1.61 97 1.83 2 1.45 57 0 112 0.72 167 2.79 5 0 46 0 1 0 1 0

43 0 98 5.07 3 1.42 58 0 113 0 168 1.31 6 0 47 0 2 0 2 3.34

44 1.26 99 0 4 0 59 0 114 0 169 0 7 0 48 0 3 12.92 3 1.3

45 5.07 100 0 5 0 60 0 115 1.66 170 0 8 0 49 0 4 1.68 4 1.32

46 2.36 101 0 6 3.34 61 0 116 1.66 171 3.34 LIC303 50 0 5 1.67 5 3.35

47 2.36 102 0 7 3.34 62 0 117 1.84 172 3.32 1 0 LIC501 6 1.7 6 0

48 2.41 103 1.14 8 0 63 0 118 3.34 173 1.28 2 3.34 1 0 7 1.7 7 0

49 2.43 104 1.81 9 0 64 0 119 3.29 174 3.24 3 3.85 2 0 8 1.7 8 0

50 0 105 0 10 0 65 0 120 1.51 175 0 4 5.11 3 0 9 1.7 9 0

51 0 106 3.93 1 0 66 0 121 1.01 176 0 LIC304 4 0 10 0 10 0

52 3.34 107 3.93 12 0 67 0 122 2.29 177 0 1 3.34 5 0 11 0 11 3.35

53 3.34 108 3.93 13 0 68 0 123 1.67 178 0 0 6 0 12 12.92 12 3.35

54 3.34 109 3.93 14 0 69 0 124 1.68 179 1.51 3 0 7 0 13 0 13 0.78
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PRINTED CIRCUIT DIAGRAMS
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LC309
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LC327
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LC332
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LC344
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LC353
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LC521
LC522
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LC530
LC531
LC543
LC544
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LIC201
L1C202
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L1C204 D1
L1C205
LIC301
L1C302
L1C303
LIC304
LIC501
L1C502
LIC505
LICT201E2
LICT204D2
LICT205C3
LICT206F2
LICT207F2
LICT208F2
LICT209F2
LICT210E2
LICT212F2
LICT213F2
LICT214F2
LICT215F2
LICT216E2
LICT21TF2
LICT218E2
LICT219F2

LICT220E2
LICT221F2
LICT222E3
LICT223F2
LICT224C3
LICT225F2
LICT226C2
LICT227F2
LI1CT228F2
LICT230E2
LICT232E2
LICT23LE2
LICT236E3
LICT239E3
LICT243E3
LICT24LF3
LICT245F3
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LICT389C5
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LICT503A1
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LICT513B2
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LR201
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