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NEW FUNCTIONS OF HDD/DVD RECORDER

+ HDMI

HDMI IS THE SPECIFICATION FOR THE HIGH-DEFINITION MULTIMEDIA INTERFACE. HDMI IS PROVIDED
FOR TRANSMITTING DIGITAL TELEVISION AUDIOVISUAL SIGALS FROM HDD-DVD RECODER TO TELE-
VISION SETS, OTHER VIDEO DISPLAYS. HDMI CAN CARRY HIGH QUALITY MULTI-CHANNEL AUDIO DATA
AND CAN CARRY ALL STANDARD AND HIGH DEFINITION CONSUMER ELECTRONICS VIDEO FORMATS.
CONTENT PROTECTION TECHNOLOGY IS AVAILABLE. HDMI CAN ALSO CARRY CONTROL AND STATUS
INFORMATION IN BOTH DIRECTIONS.

<< OPERATING >>

AUDIO, VIDEO AND AUXILIARY DATA IS TRANSMITTED ACROSS THE THREE TMDS DATA CHANNELS.
THE VIDEO PIXEL CLOCK IS TRANSMITTED ON THE TMDS CLOCK CHANNEL AND USED BY THE
RECEIVER AS A FREQUENCY REFERENCE FOR DATA RECOVERY ON THE THREE TMDS DATA CHAN-
NELS.

VIDEO DATA IS CARRIED AS A SERIES OF 24-BIT PIXELS ON THE THREE TMDS DATA CHANNELS.
TMDS ENCODING CONVERTS THE 8BIT PER CHANNEL INTO THE 10BIT DC-BALANCED.

VIDEO PIXEL RATES CAN RANGE FROM 25MHz TO 165MHz. THE VIDEO PIXELS CAN BE ENCODED IN
EITHER RGB, YCbCr 4:4:4 OR YCbCr 4:2:2 FORAMTS. IN ALL THREE CASES, UP TP 24 BITS PER PIXEL
CAN BE TRANSFERRED.

FAST DUBBING

DUBBING MEANS A COPYING FUNCTION BETWEEN HDD TO DVD DISCS.

COPYING BETWEEN HDD TO DVD IS A COMPLETELY DIGITAL PROCESS AND THEREFORE INVOLVES
NO LOSS OF QUALITY IN THE AUDIO OR VIDEO. SO THIS MEANS THAT COPYING CAN BE CARRIED OUT
AT THE MAXIMUM SPEED POSSIBLE.

<< DUBBING SPEED RATE >>

NORMAL DUBBING : SPEED RATE MAX X1
FAST DUBBING : SPEED RATE MAX X4

WHEN FAST DUBBING FROM HDD TO DVD, THE SPEED OF COPYING DEPENDS ON THE RECODING
MODE AND THE KIND OF USING THE DVD DISC, AND THIS MODE IS NOT AVAILABLE FOR EDITED VIDEO
TITLE IN HDD.

WHEN FAST DUBBING FROM DVD TO HDD, ONLY AVAILABLE WHEN COPYING VR MODE DISC(DVD-RW)
TO HDD, AND ONLY NORMAL DUBBING AVAILABLE WHEN COPYING VIDEO MODE DISC(DVD+RW/RW,
DVD-R) TO HDD.
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PRODUCT SAFETY SERVICING GUIDELINES FOR HDD/DVD RECORDER PRODUCTS

IMPORTANT SAFETY NOTICE

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

When servicing this product, under no circumstances should the original design be
modified or altered without permission from LG 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 hazard.
These components are indicated by the letter “x” included in their component desig-
nators and are required to maintain safe performance. No deviations are allowed
without prior approval by LG Corporation.

Circuit diagrams may occasionally differ from the actual circuit used. This way, imple-
mentation 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 cus-
tomized installations without manufacturer’s approval. Unauthorized modifications 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 lit-
erature.

The lightning flash with arrowhead symbol within an equilateral trian-
gle is intended to alert the service personnel to the presence of non-
insulated “dangerous voltage” that may be of sufficient magnitude to
constitute a risk of electric shock.

The pictorial representation of a fuse and its rating within an equilater-
al 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 RAT-

AV

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 following:

FIRE AND SHOCK HAZARD

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

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

. Soldering must be inspected to discover possible cold solder joints, solder splash-
es, or sharp solder points. Be certain to remove all loose foreign particles.

. Check for physical evidence of damage or deterioration to parts and components,
for frayed leads or damaged insulation (including the AC cord), and replace if nec-
essary.

. 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.

. 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, han-
dle and screws) to be sure that set is safe to operate without danger of electrical
shock. DO NOT USE A LINE ISOLATION TRANSFORMER 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 metallic 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 constitutes a poten-
tial shock hazard and must be corrected immediately.

LGE Internal Use Only

A.C. Voltmeter

0.15uF Place thi b
Good Earth Ground |} ace this probe
such as the Water on each exposed
Pipe, Conduit, etc. 1500 OHM metal part.
W
10 WATT

TIPS ON PROPER INSTALLATION

1.

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 ventila-
tion.

. Wall- and shelf-mounted installations using a commercial mounting kit must follow

the factory-approved mounting instructions. A product mounted to a shelf or plat-
form 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 tilted posi-

tion, 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 casters
across thresholds or deep pile carpets.

. Caution customers against using extension cords. Explain that a forest of exten-

sions, sprouting from a single outlet, can lead to disastrous consequences to
home and family.
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SERVICING PRECAUTIONS

CAUTION: Before servicing the HDD / DVD RECORDER cov-
ered by this service data and its supplements and addends,
read and follow the SAFETY PRECAUTIONS. NOTE: if
unforeseen circumstances create conflict between the follow-
ing servicing precautions and any of the safety precautions in
this publications, always follow the safety precautions.
Remember Safety First :

General Servicing Precautions
1. Always unplug the HDD / DVD RECORDER 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 electrolyt-
ic capacitor.
Caution : A wrong part substitution or incorrect polarity
installation of electrolytic capacitors may result in an
explosion hazard.

2.Do not spray chemicals on or near this HDD / DVD
RECORDER or any of its assemblies.

3. Unless specified otherwise in this service data, clean elec-
trical 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.

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

5. Do not apply AC power to this HDD / DVD RECORDER and
/ or any of its electrical assemblies unless all solidstate
device heat sinks are correctly installed.

6. Always connect the test instrument ground lead to an appro-
priate 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 resistance
between each blade of the attachment plug and accessible
conductive parts (Note 1) should be more than 1Mohm.

Note 1 : Accessible Conductive Parts include Metal panels,
Input terminals, Earphone jacks,etc.

Copyright © 2008 LG Electronics. Inc. All right reserved.
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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 component
or semiconductor-equipped assembly, drain off any electro-
static charge on your body by touching a known earth
ground. Alternatively, obtain and wear a commercially avail-
able discharging wrist strap device, which should be
removed for potential shock reasons prior to applying power
to the unit under test.

2. 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.

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

4.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.

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

6. Do not remove a replacement ES device from its protective
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).

7.lmmediately 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 cir-
cuit, and observe all other safety precautions.

8.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.)
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SERVICE INFORMATION FOR EEPROM IC SETTING

1. Please the CLEAR button on the remocon together with A OPEN the Front Panel about 6 sec.

The picture on OSD will be bellow ;
Model :

Disc Read Time
DVD 018 Sec OK
CD 021 Sec NG MENU/LIST

OP1:00 00000000 M :10.013
OP2:00 00000000 E : FF(OR)
OP3:00 00000000

OP4:00 00000000

OP5:00 00000000

OP6 : 00 00000000

OP7 :00 00000000 Write : OK
OP8 :00 00000000 Exit: MP
OP9 :00 00000000 Move : <>
OPA:00 00000000 Edit:

2. To MOVE from OP! to another option. Please 4P button on the remote control.
3. To CHANGE the Option Code. Please # button on the remote control.
4. To APPLY the Option Code. After change the option press ENTER button on remote control.

5. To INITIALIZE the system. Press CLEAR button on the remotecontrol together with OPEN on the Front panel
about 2sec.

6. To exit from the Option Code menu without Initialize the system.
Just turn off the power and turn on again.

LGE Internal Use Only 1-6 Copyright © 2008 LG Electronics. Inc. All right reserved.
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UPGRADE THE MAIN & LOADER PROGRAM

1. MAKING UPGRADE DISC
1) Do Physical format as ISO9660 or JOLIET file
system
2) Don't care about the CD Volume label
3) Write RH300 B_E & LOADER file on Root
4) Write I_O file on Root

Note) You can’t write steps 3 and 4 on the same disc.
Use the different disc to write another step.

=i
0 <] w2 |weaslso |How|wE |ne @2 | C= ]
w2 Ha
. I O 2D -
g I A0 E) Nare Express(|
7 420
A3 /& 10+ (1.500 /31 =
a8 (FEERET ] X

"B [G—E- =R
I DA A0 ASE
I 271 20 BOKAE FUNUID,

oaage |

Ea=14
4 5 AEdx]

e T T i e e e e ke e s e
* OPTIONAL PARTS
1) B_E
LG_RH300_UPDATE_PAL.ROM
2) LOADER
DvdS617.rs6, Yas617.din
3) I_.O
io_micom_update.hex

2. UPGRADE FLASH (MAIN & LOADER) and I_O
1) Put Upgrde DISC on the Set
2) After Disc Reading, You can see below screen

====_FirmWare-tUpdate

Loader

ALL

UP/DOWN: MOVE Play Key: Run Other: Cancel

* OPTIONAL PARTS
1) MAIN

ONLY B_E UPGRADE
2) LOADER

ONLY LOADER UPGRADE
3) ALL

B_E & LOADER UPGRADE

Copyright © 2008 LG Electronics. Inc. All right reserved. 1-7
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3) Press ENTER (or OK) KEY.
You can see both current and upgrade version.

Current Version

SET : Ver=071015B Cware=018 BSP=MAPLE
New CD Write Version

SET : Ver=071015B Cware=018 BSP=MAPLE

PLAY:WRITE Other:CANCEL

4) Press PLAY KEY.
Start upgrading.

Current Version

SET : Ver=071015B Cware=018 BSP=MAPLE
New CD Write Version

SET : Ver=071015B Cware=018 BSP=MAPLE

5 percent ok

-

5) After upgrading, Automatically open tray.
Eject the Disc.
Reboot the Set

6) Put I_O update disc and repeat 1) ~ 5)

LGE Internal Use Only



+ GENERAL

Power requirements
Power consumption
Dimensions (approx.)
Net weight (approx.)
Operating temperature
Operating humidity
Television system
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

- INPUTS
Dynamic range
ANTENNA IN
VIDEO IN
AUDIO IN

DV IN

USB IN

+ OUTPUTS
VIDEO OUT
S-VIDEO OUT

COMPONENT VIDEO OUT
HDMI video/audio output

Audio output (digital audio)
Audio output (optical audio)

SPECIFICATIONS

AC 200-240V, 50/60 Hz

30w

430 X 49 X 275mm (w x h x d) without foot
4kg

5°C to 35°C

5% to 65%

PAL |, B/G, I/l, SECAM D/K, K1 color system
PAL

DVD Video Recording, DVD-VIDEO
HDD (320GB), DVD-RW, DVD-R, DVD+RW,
DVD+R, DVD+R (Double Layer), DVD-RAM
DVD (4.7GB): Approx. 1 hour (XP mode),
2 hours (SP mode), 4 hours (LP mode),
6 hours (EP mode), 14 hours (MLP mode)
DVD+R DL (8.5GB): Approx. 3hours (XP mode),
3.8 hours (SP mode), 7.3 hours (LP mode),
9.1 hours (EP mode), 21 hours (MLP mode)
HDD (320GB, MPEG2 Recording):
Approx. 85 hours (XP mode), 165 hours (SP mode),
323 hours (LP mode), 456 hours (EP mode),
935 hours (MLP mode)

27MHz
MPEG2 (VBR supported)

48kHz
Dolby Digital

DVD (PCM 48kHz): 8Hz to 22kHz,

CD: 8Hz to 20kHz

DVD (PCM 96kHz): 8Hz to 44kHz

More than 90dB (AUDIO OUT connector)
Less than 0.02% (AUDIO OUT connector)

More than 95dB (AUDIO OUT connector)
Antenna input, 750hms

1.0 Vp-p 750hms, sync negative, RCA jack x 1 / SCART x 2
2.0 Vrms more than 47kohms, RCA jack (L, R) x 1 / SCART x 2

4 pin (IEEE 1394 standard)
4 pin (USB 1.1 standard)

1Vp-p 75Q), sync negative, SCART x 2

(Y) 1.0V (p-p), 75Q, sync negative,

Mini DIN 4-pin x 1(C) 0.3V (p-p) 75Q

(Y) 1.0V (p-p), 75Q, sync negative,

RCA jack x 1, (PB)/(PR) 0.7V (p-p), 75Q, RCA jack x 2
19 pin (HDMI standard, Type A)

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

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

Audio output (analog audio) 2Vrms (1kHz, 0dB), 600Q), RCA jack (L, R) x 2 / SCART x 2
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EXPLODED VIEWS

1. CABINET AND MAIN FRAME SECTION

NOTES) THE EX
LA

% OPTIONAL PARTS

A B I C | D
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06A)

2. DECK MECHANISM SECTION (RS

11H)

RS-06A(DR-

ﬂ
7

AN

* OPTIONAL PART
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3. PACKING ACCESSORY SECTION

* OPTIONAL PARTS

. * 806)RCA Plug(Black)

- * RCA Plug(Yellow)

Accessory Assembly

* §23)HDMI Cable

*
Plug Ass'y 1way

*
Battery Plug Ass'y 2way
*
©00 Remote Control @13Plug Ass'y 3way
I ion Ass'
nstruction Ass'y * SCART Cable

Packing

Box
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ELECTRICAL TROUBLESHOOTING GUIDE

1. POWER SUPPLY ON SMPS BOARD

( No 5.3VA )

Replace the F101 (Use the same fuse)

YES
Is the F101 normal?
YES

Replace the BD101

Is the BD101 normal?
YES

Replace the THO1

Is the THO1 normal? NO
YES

Is the Vcc
(10V - 17V) supplied to
IC101 Pin 67

Is the D102 normal?

NO

Y

Check or replace the D102

Replace the D128

Is the D128 normal?
YES

Replace the IC103

Is there about 2.5V at the
IC103 Pin 1?
YES

Replace the D121

Is the D121 normal?
YES

Replace the D122

Is the D122 normal? NO
YES

Replace the D125

Is the D125 normal? NO
YES

Replace the D124

Is the D124 normal? NO
YES

Replace the D127

Is the D127 normal?
YES

Replace the D126

Is the D126 normal? NO
YES

< Power line of 1/0 PCB is short >

LGE Internal Use Only
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< No 5V for HDD & DVD drive >

Is there about 5.5V at

the IC156 Pin 1?

Check D125 and replace

Is there about 4V ~ 5V at
the IC156 Pin 4?

Check the “PWR CTL'H”
signal from y-COM

( Check the IC156 and replace )

( No 12V for HDD & DVD drive >

Is there about 13.5V at
the IC155 Pin 1?

Check D124 and replace

Is there about 4V ~ 5V at
the IC155 Pin 4?

Check the “PWR CTL ‘H™
signal from y-COM

< Check the IC155 and replace )

Copyright © 2008 LG Electronics. Inc. All right reserved. 3-3
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2. POWER SUPPLY ON I/O BOARD

< No 12VT )

Is the Vcc (14V) supplied to
Q164 collector?

Check D124 on SMPS
board and replace

Is there about 12.5V at

7D151 & Q164 base? Check Q164 and replace
ase’

Check D126 on SMPS

Is the Vce (33V) supplied
board and replace

to Q162 emiter?

Is there about OV at

Q162 base? Check Q162 and replace
ase”

Check the “TIMER_H”"
signal from y-COM

Is there about 5V at R170
and 0.7V at Q156 base?

( Check Q156 and replace )
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Is the Vce (5.3V)
supplied to Q155 emiter?

Check 5.3VA on SMPS board

s there about 0
at D152 and
Q152 vollector?

Check Q155 and replace

Is there about 5
at R180 and 0.7V
at Q152 base?

NO

Check the “TIMER H”
signal from y-COM

( Check Q152 and replace )

( No 33VT >

Is the Vcc (33V)
supplied to Q161 emiter?

Check D126 on SMPS
board and replace

Is there about OV at
Q152 collector?

Check Q161 and replace

Is there about 5
at R180 and 0.7V
at Q152 base?

NO

Check the “TIMER H”
signal from y-COM

( Check Q152 and replace )
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C No 5.0VD >

Is there about 5.3V at
the IC153 Pin 1?

Check 5.3VA on SMPS board

Is there about 4V ~ 5V at

the IC153 Pin 4?

Check the “PWR CTL H”
signal from y-COM

( Check the IC153 and replace )
C No 2.5V )

Is there about 3V ~ 3.8
at the IC151 Pin 1?

Check D154 and
D127 on SMPS board

Is there about 4V ~ 5V at
the IC151 Pin 4?

Check the “PWR CTL H”
signal from y-COM

( Check the IC151 and replace )
< No 3.3V >

Is there about 3.8V at
the IC152 Pin 1?

Check D127 on SMPS
board and replace

Is there about 4V ~ 5V at
the IC152 Pin 4?

Check the “PWR CTL H”
signal from y-COM

( Check the IC152 and replace )

LGE Internal Use Only 3-6
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( No SW_5.3VA >

Is the Vce (5.3V)
upplied to Q158 emiter?

Check 5.3VA on SMPS board

Is there about OV
at R179 and R156?

Check the “STANBY H”
signal from y-COM

( Check Q158 and replace )
( No SW_FD(+) >

Is the Vce (FD+) supplied
to Q163 collector?

Check D121 on SMPS
board and replace

Is there about 5.3V at
R184 and Q153 collector?

Check Q163 and replace

Is the VCC (5.3V)
supplied to Q153 emiter?

Check 5.3VA on SMPS board

Is there about OV
at Q153 base?

Check the “STANBY H”
signal from y-COM

( Check Q153 and replace )

Copyright © 2008 LG Electronics. Inc. All right reserved. 3-7
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( No 1.8V )

Is the Vce (3.3V)
supplied to Pin 3 IC155?

Check 3.3V power supply

There is 1,8V at IC155 Pin 2, 4 NO

Y

IC155 defect

< No 1.25V )

Is there about 5.3V at
the IC154 Pin 27

Check 5.3VA on SMPS board

Is there about 4V ~ 5V at
the 1IC154 Pin 5?

Check the “PWR CTL H”
signal from y-COM

< Check the IC154 and replace )

LGE Internal Use Only 3-8
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3. SYSTEM CIRCUIT PART
( “Please wait” displayed >
continue at power on

IC1306 Pin 5 : ?

(/HOST-RESET)

Check PVMO02 Pin 25 IC 701 Pin 19

X1101 : Clock oscillated?

Replace X1101
(13.5MHz)

AR1105 Pin 3 : ?

] Check 1C1201 (Flash memory) & 1IC1101
IC1201 Pin 32: ?

NO IC1101 defect

A

R1173, R1174 : ?

4. DISC NOT RECOGNIZED

( DISC not recognized )

Check driver power?
5V, 12V

Check SMPS

Change MEDIA TEST

Check ATAPI connector

< Check loader )

Copyright © 2008 LG Electronics. Inc. All right reserved. 3-9 LGE Internal Use Only
Only for training and service purposes




5. WHEN PLAYING DISC, NO AUDIO OUTPUT

CWhen playing DISC, no Audio output>

Check
Q808, Q809, Q810, Q801

Check
IC902 Pin 8
(12VT)

( Replace 1C902 )

LGE Internal Use Only

IC904 Pin 14, 15 :
Is there a signal?

€904 Pin 1, 18

(ZMUTERL) : I
IC701 Pin 24

(A_MUTE_L) ;

1C902 Pin 1,7 :
s there a signa

IC801 Pin 34, 35,
37, 38 : Is there
a signal?

L804, L808,
L820, L821 :
Is there a signal?

Check
cable connections &
TV audio mute.

3-10

IC904 Pin 5, 6,
7,8 :
Pin 3, 4 (Host CL

IC1101 defect

& DATA) :

Check
IC904 Pin 11 (5VD)

YES

Y

Replace 1C904

Check

IC801 Pin 14
(12V) Pin 30 (5, 3V) Replace
Pin31, 32 1C801
SCL, SDA) ;

Copyright © 2008 LG Electronics. Inc. All right reserved.
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6. NO OPTICAL/DIGITAL OUTPUT

C

R1107 :

Is there a signal?

)

YES

\i

Check
PVMO02 Pin 1 (SPDIF_OUT) :

YES

\

R832 : C839 :
Is there a signal? Is there a signal?
YES YES
\ Y
Check JK803 Pin 2 (5V) BD803: J 1L
Is there a signal?
YES YES
\
Check JK803 & Check JK802 &
optical cable connection RCA cable connection
Copyright © 2008 LG Electronics. Inc. All right reserved. 3-11 LGE Internal Use Only
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7. NO TUNER AUDIO OUTPUT

TU701 Pin 16 (SIF) :
Is there a signal?

YES

Y
IC901 Pin 106, 107
Is there a signal?

Check
IC801 Pin 14 (12V)
Pin 30 (5, 3V) Pin 31, 32
(SCL, SDA) :

IC801 Pin 40, 41 : NO

Is there a signal? Replace IC801

C901 Pin 98,
99, 100, 95 (Ain_DO,
AIN_SCLK, AIN_FSYNC,
AIN_MCLK) : Is there
a signal?

Check IC1302
reset circuit

Check Pin 51/
RST_SAA7138

X901 (24.576MHz)

oscillated? Change X901

YES

R906, R909 Check IC901 power

(SCL/SDA) 3.3V & 1.8V
\
When playing DISC, IC901 defect
no audio output
LGE Internal Use Only 3-12 Copyright © 2008 LG Electronics. Inc. All right reserved.
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8. NO EXTERNAL AUDIO INPUT

<AvV3 > < AV1/AV2>
C9F3, C9F4 : NO IC801 pin2, 3,5,6:
Is there a signal? Is there a signal?
Y
Check YES
cable connections
& input signal.
YES Y
IC803 Pin 40, 41 :
Is there a signal?
> YES
IC901
in 98, 99,100;
95 (Ain_DO,
AIN_SCLK, AIN_FSYNC,
AIN_MCLK) :
Is there
a signal?
YES
Y
When playing DISC,
no audio output
Copyright © 2008 LG Electronics. Inc. All right reserved. 3-13
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Check
IC801 Pin 14 (12V)
Pin 30 (5, 3V) O F}%‘ggge
Pin 31, 32
(SCL, SDA) :
_ Check
Check Pin 51/
RST_SAA7138 |C12i?§uri?set
X901
(24.576MHz) Change X901
oscillated?
Check
R906, R909 IC901 power
(SCL/SDA) 3.3V & 1.8V

C IC901 defect >
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9. NO RGB/COMPONENT VIDEO SIGNAL WHEN PLAY DISC

R1160, R1161, R1162 :
Is there a signal?

YES

Y

PVMO1 Pin 13, 14, 16 :
Is there a signal?

Check IC801 Pin 14 (12V)
Pin 30 (5, 3V)
Pin 31, 32 (SCL, SDA) :

IC801 Pin 24, 25, 26 :
Is there a signal ?

Check condition YES
RGB_Sel_Out & Ypbpr_Mute_L

YES

\ Y

< Check cable connection ) ( Replace 1C801 )

Copyright © 2008 LG Electronics. Inc. All right reserved.
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10. NO COMPOSITE/S-VIDEO SIGNAL WHEN PLAY DISC

R1157, 1158, 1159 :
Is there a signal?

Check S-VIDEO
cable connection

YES

Y

PVMO1 Pin 18, 19, 20 :

Is there a signal?

(S-VIDEO)

IC801 Pin 27, 29, :

Is there a signal?

IC801 Pin 36, 39, :

YES
No | Check IC801 Pin 14 (12V)
e—»| Pin30 (5, 3V)Pin31,32
(SCART) (SCL,SDA): T1I'L

Is there a signal? YES

l YES
\

C

Check SCART
cable connection ) < Replace 1C801 )

Copyright © 2008 LG Electronics. Inc. All right reserved.
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11. NO TV, EXTERNAL INPUT VIDEO SIGNAL

No TV, external input
video signal

No video
signal of externa Check
input AV3 cable connection &
(Front input signal
RCA input)

YES

Y

R905 :
Is there a signal?

connecting tuner
and rear SCART 1, 2
o TV video signg

lYES

C843, C863, C864 :
Is there a signal?

Check
IC801 Pin 14
C 801 Pin42: (12V) Pin 30
s there a signal? (5, 3V) Pin 31,

32 (SCL, SDA)
UL

lYES

IC901 Pin (56, 57, 58,
61,62, 63, 64, 65) VIND2-VIND9
is there a signal

YES

Replace
IC801
- Check
Check Pin 51
[RST_SAA7138 101302 reset
YES
X901
(24.576MH?z) Change
oscillated?
Check
IC901 power
3.3V & 1.8V

Check no RGB / Component / Composite /
S-VIDEO signal when play DISC

) ( IC901 defect )

LGE Internal Use Only
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12. NO DV (IEEE1394) INPUT (VIDEO/AUDIO) SIGNAL

( Check DV_Jack connection >

YES

DV-mode switching?

YES

IC1401 power 3.3V

YES

IC1401 Pin 37 : “High’
I & X401 (24.576MHz)
oscillated ?

YES

IC1401 pin 15 : “High” [
Is there a signal?

YES

1IC1401
Pin 1, 27, 28, 29, 30 :
Is there a signal?

YES

IC1401 Pin 2, 3 :

NO

Change to DV-mode.
using remote control

NO

Check power 3.3V on 1/O board

NO

Check 1C1302 reset circuit

NO

Check DV cable

NO

Replace 1C1401

YES

A

Is there a signal?

NO

( IC101 defect )

Copyright © 2008 LG Electronics. Inc. All right reserved.
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WAVEFORMS

1. SMPS BLOCK

e

Gl i00v W W200ms A Chl F 598V

< Switching waveform of IC101,
when power is on >

0.0V & W400ms Al Chl \ -39.4V

< Both ends waveform of D128,
when power is on (feedback 5.3VA) >

LGE Internal Use Only
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Tek Stop__| ; —i

Ch1 Pk-Pk
136V

@ 500V &

< Both ends waveform of D124,
when power is on (12VA) >

M20.0ms Al Chl " —95.0V

Tek Stop | [

il

“MZ0.0ms A Chi % —31.6V
W+ 0.00000 §

@& 0.0V W

< Both ends waveform of D125,
when power is on (5.5VA) >
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2. SYSTEM BLOCK
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3. VIDEO BLOCK (COLOR BAR INPUT)

v — Analog Video Out 4
Analog signal needs GND shild
(5200HJC1024]
VOUT_CVBS RL157 CvBS-0uUT
= "v‘ﬁ". _T_ =
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150 = -l‘ 68pF
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3 - S
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4. AUDIO BLOCK (1kHz SINEWAVE INPUT)
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5.SERIAL INTERFACE BLOCK (BETWEEN MAIN AND 1/O)

SPI INTERFACE
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< SIO_SPI_MISO >
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6. TUNER BLOCK
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7.HDMI BLOCK
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WIRING CONNECTION DIAGRAM

1. WIRING CONNECTION DIAGRAM 1
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BLOCK DIAGRAMS

1. OVERALL BLOCK DIAGRAM
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2. SMPS BLOCK DIAGRAM
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3.POWER MAIN BLOCK DIAGRAM
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4. POWER I/0 BLOCK DIAGRAM
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5. A/V BLOCK DIAGRAM
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6. AUDIO OUT BLOCK DIAGRAM
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7.HDMI BLOCK DIAGRAM
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CIRCUIT DIAGRAMS
1. SMPS 1 CIRCUIT DIAGRAM

11

IMPORTANT SAFETY

WHEN SERVICING THIS CHASSIS, UNDER NO CIR-
CUMSTANCES SHOULD THE ORIGINAL DESIGN BE
MODIFIED OR ALTERED WITHOUT PERMISSION
FROM THE LG CORPORATION. ALL COMPONENTS
SHOULD BE REPLACED ONLY WITH TYPES IDENTI-
CAL TO THOSE IN THE ORIGINAL CIRCUIT. SPECIAL
COMPONENTS ARE SHADED ON THE SCHEMATIC

FOR EASY IDENTIFICATION. THIS CIRCUIT DIAGRAM
MAY OCCASIONALLY DIFFER FROM THE ACTUAL
CIRCUIT USED. THIS WAY, IMPLEMENTATION OF THE
LATEST SAFETY AND PERFORMANCE IMPROVE-
MENT 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 dur-
ing Play mode.
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2. SMPS 2 CIRCUIT DIAGRAM
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3. MPEG CIRCUIT DIAGRAM
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4. FLASH/DDR/DV CIRCUIT DIAGRAM
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5. ATAPI, HDMI & USB CIRCUIT DIAGRAM
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6. /0, y-com CIRCUIT DIAGRAM
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7. DECODER & MIC CIRCUIT DIAGRAM

AGC & Volume
5.0vD
©
PVKOL
GND 1
“ MIC-IN 2
50 py p ' N <VIDEO OUTPUT>
MICDET.ON [ 4 832 S
558 3
5.0 5 2zl 2 g
<= z AIN-DO
h— GNO 6 —4 g 1.8V LS AIN-00
= AIN-FSYNG
- > AIN_SCLK
[ ] IN-SCLK
3 Loy odn AINNCLKOUT
Lo | (e =3 58 3 AINMCLKOUT
10 =8 vz T8 R
MIC_ON 3 slu EBIE §%§
L904 Eage 3+3 1z
— glo v ozt ] = Lo17
&8 e VIN_CLK
= Bsg B_T21
5.0VD L @ v = = o 4{VIN7DE > VIN_D2
slole 3 8 5 5] 8|8 8 5 883 8 8 582 | se e e lelal s s as vIND o
9 o 2.2 2.2F(@ e E %8I8 E 83885 8990088 gn ¥2yg@gos = ¢ Laig VIN-D4
. B85 8beEa BB EEscEREgdEtEzzcze B T N A
Ra2 A9 cozs R B8 28 cg28 1912 15101y Ve N ) VINDS
@ _ a8 ¢g ¢ g 8¢S s )
a ] Lot VIN_DE
A953 & o == == &3 He_21y (81t Vg7 [N ViNDs
Go3 1 il 5 L4 Y VIN.D7
KTC38758 ~ sTw 62 L9141 rety VINGE | S viND7
o caE s 16121 916 VIn-08 VIN.DB
- X D VINJ
%4 é TUAL_OUT 7 106 | ouro_LeFT mute o ™y 25 Kmwos VDo
o cg87 . HB-121 L
0 TU-A-A-OUT ﬁ‘q‘ 2. 20F(2) 107 | oyro_prgHT vssoito) | 1 VIOLK
2 1305 2,25 (2] 108 g8 [y vInoK
29 . VODA(DAC) vooo(10) e NP VININT
8 @901 co28 o o [CRUEET 109 58 4. 1uF VIND [N VININT
19( ca42 Fla) R 2 | QUT4-RIGHT 17 5
KRC103S 2. 2 & 3 57 L915 Hgfa1g VIN-D3
8738 0 qur1_LEFT 18 -
s 56 HB_121J VIN.D2
« 16903 = == VREFO 19 ™ Tov
z ) NJM4580 vesatoac) \oontosc) | B FE_121J L1307 9 01
< I FB_10212 24. 576MZ €953 360F_330F
— a902 b VREF_DAC @] XTALO > e
KTC38758 = I1C3S01 53 i 1 roee. !
_ - VAPOS_ADC SAA7138 XTALL ="M
P @ 205 52 == Ly €964 360F-33pF
$=3 3-8 _ g5 VANEG-ADC vesaiose) =i =g i JE. i
a = 3 [::
cla e E VODA(SADC) (3v3) & L B i /RST-5AA7138
s 916
7 - VSSA(SADC) A 50 fas 1 i VIN.INT
5 e Stng £33 coze P 2 Coet
#2383 %28 ca1e 7= 2 I QA voDD(coRE) VSSDICORE) F—]1 i~ cosa
” i or [® 0-1UF mquiEVlA]“ 119 | vgsn(core) vooo (core) [ 0. U g
= Rgz7 SH-A-QUT-R " ki{M 120 | 1ns_ArGHT pp—— 0. 1u
s A ¥ €984 962 12K_10K %
— Blg W GAIN CONTROL SW-A-QuT L M T 121 | 1Ny LEFT SCL-SILENT [= <I2C CONNECTION? K /RST_SAA7138
ST9 FARIN  pouf/tv  C®5 12K 10K RIB3 122 | [yo_RrGHT 46 TPIS poos ) yog ———/RsTsm7138
g Tt 2 £ oo mmpple gy
= FALIN C5 2.ouF(2) A9 1K1K 123 44 7804 o0o pap 100
2.2 Zﬁil gy et s "5 Aantl —— <VIDEO INPUT>
. . 2u 108 3}47UHF 124 | \per_aoc 01 = SH-v-ouT
Lo SH-t2va o 125 | 1N3 _RIGHT 00 [ RLSCART_IN ::g:;:uh
B2 — I c%es I L SCART ..
. =8 e = SECAM-AM o [ 126 | iNa_LeFT ™ t G-SCART-IN
A A ocw 2‘ ‘Fm 127 B Py —————————C|G-SCART-IN
M 2ol *lu - o FEe 2. 2uf ot 4 L | IN4_AIGHT = TeK = B_SCART_IN BSCART_IN
H 5 o 2 n = R - = — P - = 9 - -
e, 853 @;Eg = S TUNER * USED /10| 2 N LEFT === ] B 3 5 588 ] TRST-PORN ]} Bu2-v-1N EURV_IN
—] Karaoke : USED ﬁ"g 2 <Kamke usen = R I3 b L= 2z = ==z - F_CVBS_IN o
&= L : ARO S X TS s eno3 s NgeE Ol sIssaagne I LEeygo e o
cots ] - H oo Fe888885355888 8 88y3898888388¢885583358 o F-OvBs-IN
oo 5 2] 4 1. 470F/ 16V Lav 3 P22 0232230 3J8¥R2 2222232282288 39%3y NE oo
— s g5 L L BN EENEEEEEEEEEEEEEEEEEEEREEEEEEEE R NSECa Ay a
! 6 3 a3T¢e s o o SECAM-AM
- = 2 = =g
&3 wln
5 ca23 7 2 - &8 E 123 Y e vl [
v i1 J otz +B-102(2) BLY 2 83 ©
Rz woprio| B 4,1 w2 o s B3 I I I T <AUDIO INPUT>
2wt [ o AR ! 1 =
S _ ’ FALIN
s ol® -
gl o C HB-102(2) = & LY ol F_ARIN
— 51K IC302 g é F28 B ‘% g % 2 gE g——é 8o éI; g 3 s S FARN
980 a7e s = 2 3 S - .
Sy A L ]: ] gle STa = °Ta e SH-AOUT-L
10000F (2) NJM45B0 Ve - = E3 =3 = SH_ADUTL
= SH-A-OUT-R
ngEe Bl > SWAUTR
BTS 37s 58 § <AUDIO OUTRUT>
4 oot podt AouTL g I oTe T S = als
-+ AW~ = = wly o 5,,é AOUT_L ALOUTL
10uF/46V 3 | o 83 ﬁ 2 g o 0 T a— =
by obx sbx T ]S & & >3 g AQUTR
927 2= 38 B=u a AR
gsn B g5 8T8 L TU-A-R-OUT
1 13 =L 22 gl ,\ TU-A-ROUT
= = Py Zo =
J— =6 & g 7o E ° JUALOT s our
T ZWEL ZMITEL
5.00 T  MUTE.
erE ZMITE-R 20TER
— ol ol [ S5 ADUT_FSYNC
ad 88 -8 98 3§ ¢ AOUT_FSYNC
EE T &7 &T™ & Z = Z AQUT_SCLK
3 -3 z o a o 5 o0 AQUT_SOLK
i g g x
E 1C904 3 2 4 E 3 R souT 00
PCM1780 CONTROLLED BY MPEG SPI L @ d o o z %) JOTMOK a0t ok
N & NG LReK | B o RI73AN0 HOUT_FSVNC SCART USED SCAAT USED SCART USED SCART USED
b & B ADUT_SCLK
N g g 8 NC Bk |2 B979 \\\ Q. W M3 W/0 M3 W0 M3 WO Mv3
ch Firl vee DATA |6 RG74AN0. AQUT-00
1 2] oo sk |5 AG78 Ap, 0. AQUT-MCLK
2 B 13| veow wo |4 RI76 A\ O
A1\ 250 1OUF7IOV 4] vourm M mSID,SPI,NUSI
A9ED ) 11 150 15] vourL w |2 RI75 ApA 0. SI0_SPI_CLK
16| zEROR  ZEROL m SI0-SPI-CS
J— Y
AUDIO DAC ZMITEL
ZMITER
A [ B [ c [ D E F G H [ [ J K [ L M N o P Q R [ s [ T

Copyright © 2008 LG Electronics. Inc. All right reserved. 3-51 3-52

LGE Internal Use Only
Only for training and service purposes



8. SCART/RCA CIRCUIT DIAGRAM
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9. HDMI CIRCUIT DIAGRAM
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10. TIMER CIRCUIT DIAGRAM (8 & 9 TOOLS)
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11. KEY CIRCUIT DIAGRAM (8 & 9 TOOLS)
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+ CIRCUIT VOLTAGE CHART

INFORMATION :

1. Voltage Check using W/S

2. EE Mode : Check with signal C2
3. Playback Mode : Check with DVD TEST DISC KDV-N chapter 2
4. Record Mode: Check with recording signal C2 using DVD -RW

Brand : Victor, VR Mode MLP

PIN ‘ EE MODE‘ PB MODE ‘ REC MODE PIN | EE MODE | PB MODE | REC MODE PIN | EE MODE | PB MODE | REC MODE PIN | EE MODE | PB MODE |REC MODE PIN | EE MODE | PB MODE |REC MODE PIN | EE MODE | PB MODE |REC MODE
1C105 G5627 57 5.23V 5.23V 5.23V 34 6.47V 6.48V 6.48V 57 1.34V 1.33V 1.32V 123 1.62V 1.62V 1.62V 34 3.27V 3.29V 3.27V
1 5.23V 5.23V 5.21V 58 5.07V 5.06V 5.27V 35 6.47V 6.48V 6.47V 58 1.38V 1.37V 1.36V 124 1.62V 1.62V 1.62V 35 ov ov ov
2 0.8V 0.8V 0.8V 59 ov 0.01V ov 36 2.13V 2.34V 2.14V 59 3.29V 3.29V 3.28V 125 1.62V 1.62V 1.62V 36 ov ov ov
3 oV ov ov 60 0.4V 0.42V ov 37 6.48V 6.47V 6.47V 60 ov ov oV 126 1.62V 1.62V 1.62V 37 ov ov oV
4 0.8V 0.8V 0.8V 61 5.28V 5.27V 5.27V 38 6.47V 6.47V 6.47V 61 1.57V 1.62V 1.61V 127 1.62V 1.62V 1.62V 38 3.27V 3.29V 3.27V
5 2.56V 2.56V 2.56V 62 5.19V 5.19V 5.19V 39 2.13V 2.34V 2.13V 62 1.47V 1.47V 1.46V 128 1.62V 1.62V 1.62V 39 ov ov oV
6 ov ov ov 63 ov ov ov 40 6.46V 6.46V 6.46V 63 1.23V 1.23V 1.22V 1C902 NJM4580 40 ov ov ov
7 1.36V 1.36V 1.36V 64 oV ov ov 4 6.46V 6.46V 6.46V 64 1.13V 1.14V 1.14V 1 5.99V 6.02V 6.02V 41 ov ov ov
8 5.23V 5.23V 5.21V 1C703 S524A60X51-SCTO 42 1.6V 1.61V 1.6V 65 1.35V 1.32V 1.32V 2 6V 6.02V 6.02V 42 3.26V 3.27V 3.26V
IC701 uPD78F0535GK 1 ov ov ov 1C901 SAA7138 66 3.03V 3.03V 3.03V 3 5.98V 6V 6V 43 3.19V 3.13V 3.19V
1 5.23V 5.23V 5.23V 2 oV ov ov 1 oV 0.01V ov 67 3.29V 3.29V 3.29V 4 ov ov oV 44 3.16V 3.17V 3.16V
2 ov ov ov 3 ov ov ov 2 ov ov ov 68 ov ov ov 5 5.98V 6.01V 6V 45 1.82V 1.81V 1.82V
3 oV ov ov 4 ov ov ov 3 1.82V 1.82V 1.82V 69 1.8V 1.8V 1.8V 6 6V 6.02V 6.02V 46 ov ov ov
4 5.22V 5.21V 5.21V 5 5.17V 5.17V 5.17V 4 ov ov ov 70 ov ov ov 7 6V 6.02V 6.02V 47 ov ov ov
5 ov ov ov 6 5.16V 5.15V 5.16V 5 3.28V 3.28V 3.28V 7 2.74V 2.74V 2.74V 8 12.03V 12.08V 12.08V 48 3.27V 3.29V 3.27V
6 5.24V 5.24V 5.23V 7 ov ov ov 6 ov ov ov 72 1.58V 1.5V 1.53V 1C904 PCM1780 49 ov ov oV
7 2.67V 2.66V 2.66V 8 5.28V 5.28V 5.28V 7 3.26V 3.26V 3.26V 73 1.4V 1.42V 1.42V 1 4.8V 0.01V 4.87V 50 ov ov ov
8 2.38V 2.35V 2.34V 1C704 74HCT125 8 0.57V 0.57V 0.57V 74 1.32V 1.33V 1.33V 2 3.21V 3.23V 3.22V 51 ov ov ov
9 ov ov 0.01V 1 ov ov ov 9 0.57V 0.57V 0.57V 75 1.37V 1.37V 1.36V 3 3.08V 3.1V 3.08V 52 ov ov ov
10 3.21V 3.24V 3.21V 2 3.09V 3.08V 3.08V 10 0.57V 0.57V 0.57V 76 1.53V 1.53V 1.56V 4 ov 0.01V oV 53 ov ov ov
11 2.6V 2.65V 2.64V 3 5.07V 5.06V 5.07V 11 1V 1v 1V 77 3.29V 3.29V 3.29V 5 1.66V 1.67V 1.66V 54 ov ov ov
12 2.53V 2.53V 2.53V 4 ov ov ov 12 ov ov ov 78 ov ov ov 6 1.63V 0.01V 1.63V 55 ov ov ov
13 oV ov ov 5 oV ov 0.01V 13 3.26V 3.26V 3.26V 79 1.48V 1.47V 1.48V 7 1.63V 1.64V 1.64V 56 ov ov ov
14 ov ov ov 6 ov ov 0.01V 14 0.4V 0.41V 0.41V 80 1.23V 1.24V 1.24V 8 1.63V 1.64V 1.63V 57 ov ov ov
15 5.23V 5.24V 5.23V 7 oV ov ov 15 0.56V 0.56V 0.56V 81 1.14V 1.15V 1.15V 9 ov ov ov 58 ov ov ov
16 5.24V 5.24V 5.24V 8 5.28V 5.28V 5.27V 16 0.56V 0.56V 0.56V 82 1.35V 1.34V 1.34V 10 ov ov ov 59 1.82V 1.81V 1.82V
17 517V 5.16V 5.16V 9 3.68V 3.68V 3.67V 17 0.99V 0.99V 0.99V 83 ov ov ov 1 4.88V 4.88V 4.87V 60 ov ov ov
18 517V 517V 517V 10 ov ov ov 18 1.82V 1.82V 1.82V 84 1.75V 1.75V 1.75V 12 ov ov oV 61 ov ov oV
19 ov ov ov 11 5.28V 5.28V 5.27V 19 ov ov ov 85 3.29V 3.29V 3.29V 13 2.44V 2.44V 2.43V 62 ov ov ov
20 3.67V 3.68V 3.69V 12 3.22V 3.22V 3.22V 20 211V 211V 211V 86 ov ov ov 14 2.38V 2.37V 2.37V 63 ov ov ov
21 5.28V 5.27V 5.27V 13 ov ov ov 21 3.26V 3.27V 3.27V 87 3.29V 3.29V 3.29V 15 2.39V 2.38V 2.38V 64 ov ov ov
22 oV ov 0.01V 14 5.28V 5.27V 5.28V 22 ov ov ov 88 3.29V 3.29V 3.29V 16 4.88V ov 4.87V 65 ov ov ov
23 5.21V 5.2V 5.2V 1C801 MM1763 23 ov ov ov 89 3.29V 3.29V 3.29V 1C1701 TDA9983A 66 1.62V 1.62V 1.62V
24 5.21V 5.2V 5.2V 1 1.09V 1.09V 1.08V 24 ov ov ov 90 1.8V 1.8V 1.8V 1 ov ov ov 67 ov ov ov
25 5.23V 5.22V 5.22V 2 6.93V 6.93V 6.94V 25 oV ov ov 91 ov ov oV 2 ov ov oV 68 ov ov ov
26 ov 0.08V 0.08V 3 6.93V 6.93V 6.94V 26 3.26V 3.26V 3.26V 92 3.29V 3.29V 3.29V 3 ov ov ov 69 ov ov ov
27 oV 0.09V 0.09V 4 1.09V 1.09V 1.08V 27 0.44V 0.44V 0.44V 93 3.29V 3.29V 3.29V 4 ov ov ov 70 ov ov ov
28 5.23V 5.22V 5.22V 5 6.94V 6.93V 6.94V 28 0.56V 0.56V 0.56V 94 3.29V 3.29V 3.29V 5 1.64V 1.64V 1.64V 71 3.26V 3.29V 3.27V
29 511V 5.1V 5.1V 6 6.94V 6.93V 6.94V 29 0.89V 0.89V 0.89V 95 1.66V 1.65V 1.65V 6 1.66V 1.67V 1.66V 72 ov ov ov
30 oV ov 0.01V 7 1.59V 1.59V 1.59V 30 0.98V 0.98V 0.98V 96 3.29V 3.29V 3.29V 7 ov ov ov 73 ov ov oV
31 ov 0.02V 0.02V 8 6.93V 6.93V 6.93V 31 ov ov ov 97 ov ov ov 8 ov ov ov 74 1.82V 1.81V 1.82V
32 oV 0.01V 0.01V 9 6.94V 6.93V 6.93V 32 3.26V 3.26V 3.26V 98 1.65V 1.64V 1.64V 9 ov ov oV 75 ov ov ov
33 4.85V 4.83V 4.83V 10 1.09V 1.09V 1.09V 33 1.01V 1.01V 1.01V 99 1.66V 1.64V 1.65V 10 ov ov ov 76 ov ov ov
34 oV 0.01V 0.02V 11 6.93V 6.93V 6.93V 34 1.01V 1.01V 1.01V 100 1.24V 1.24V 1.24V 1 ov ov ov 77 ov ov ov
35 ov 0.01V 0.01V 12 6.94V 6.93V 6.93V 35 0.57V 0.57V 0.58V 101 ov ov ov 12 ov ov ov 78 ov ov ov
36 ov 0.01V 0.01V 13 2.42V 2.42V 2.42V 36 0.57V 0.57V 0.57V 102 3.28V 3.28V 3.28V 13 3.27V 3.29V 3.27V 79 ov ov ov
37 oV 0.01V 0.01V 14 12.06V 12.06V 12.08V 37 0.57V 0.57V 0.57V 103 0.47V 0.47V 0.47V 14 ov ov oV 80 ov ov ov
38 4.93V 4.93V 4.93V 15 1.57V 1.67V 1.57V 38 0.99Vv 1V 1V 104 0.47v 0.47V 0.47V 15 ov ov ov
39 oV ov 0.01V 16 oV ov ov 39 ov ov ov 105 0.47V 0.47V 0.47V 16 1.82V 1.81V 1.82V
40 ov 0.01V 0.01V 17 1.56V 1.66V 1.56V 40 ov 0.01V ov 106 1.64V 1.64V 1.64V 17 3.27V 3.29V 3.27V
4 4.95V 4.94V 4.95V 18 2.45V 2.45V 2.45V 41 3.28V 3.28V 3.28V 107 1.64V 1.64V 1.64V 18 ov ov ov
42 5.21V 5.21V 5.21V 19 1.55V 1.64V 1.54V 42 oV 0.01V 0.01V 108 3.29V 3.29V 3.29V 19 4.92V 4.91V 4.92V
43 ov 0.01V 0.01V 20 9.97V 9.96V 9.96V 43 3.28V 3.28V 3.28V 109 1.64V 1.64V 1.64V 20 4.92V 4.91V 4.92V
44 0.74V 0.74V 0.75V 21 2.42V 2.42V 2.42V 44 3.27V 3.2V 3.22V 110 1.64V 1.64V 1.64V 21 ov ov ov
45 ov ov ov 22 2.42V 2.42V 2.42V 45 3.15V 3.15V 3.14V 111 ov ov ov 22 ov ov ov
46 517V 5.16V 5.16V 23 ov ov ov 46 ov 0.01V 0.01V 112 ov ov ov 23 3.27V 3.29V 3.27V
47 5.28V 5.28V 5.28V 24 ov ov ov 47 ov 0.01V 0.01V 113 1.63V 1.63V 1.63V 24 2V 2.01V 2V
48 ov ov ov 25 ov 0.01V ov 48 1.8V 1.8V 1.8V 114 3.12v 3.12V 3.12V 25 ov ov ov
49 5.24V 5.27V 5.27V 26 2.08V 2.27V 2.08V 49 oV ov ov 115 ov ov oV 26 ov ov oV
50 2.64V 2.64V 2.64V 27 211V 2.31V 211V 50 0.05V 0.05V 0.05V 116 3.29V 3.29V 3.29V 27 ov ov ov
51 2.48V 2.47V 2.47V 28 2.12V 2.33V 2.12V 51 3.28V 3.29V 3.27V 117 ov ov oV 28 3.27V 3.29V 3.27V
52 2.65V 2.64V 2.64V 29 2.49V 2.49V 2.49V 52 ov ov ov 118 1.8V 1.8V 1.81V 29 ov ov ov
53 ov ov ov 30 5.1V 5.1V 5.09V 53 0.88V 0.88V 0.88V 119 ov ov ov 30 ov ov ov
54 ov ov ov 31 5.16V 5.16V 5.16V 54 0.87V 0.87V 0.88V 120 1.62V 1.62V 1.62V 31 ov ov ov
55 ov ov ov 32 5.17V 517V 517V 55 1.83V 1.83V 1.83V 121 1.62V 1.62V 1.62V 32 ov ov ov
56 ov ov ov 33 ov ov ov 56 1.4V 1.4V 1.4V 122 1.62V 1.62V 1.62V 33 ov ov ov
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NO | PIN NAME EE PB | REC NO | PIN NAME EE PB | REC NO | PIN NAME EE PB | REC NO | PIN NAME EE PB | REC NO | PIN NAME EE PB | REC NO | PIN NAME EE PB | REC
MODE | MODE | MODE MODE | MODE | MODE MODE | MODE | MODE MODE | MODE | MODE MODE | MODE | MODE MODE | MODE | MODE
IC401 TSB41AB1 IEEE1394-DV Input 43 | XO 150 | 150 | 150 37 | VCC 328 | 328 | 3.28 31 | SDRAM_A2 114 | 122 | 1412 7 | PVIN 240 | 247 | 242 41 | HD4 003 | 003 | 003
1C401 44 | DVDD44 328 | 328 | 3.27 38 | HD4 002 | 001 | 001 32 | SDRAM_A3 115 | 123 | 1.19 8 | VIT 120 | 124 | 1.20 42 | V33_STB 328 | 328 | 3.28
TPV CLK R R 45 | DVDD45 328 | 327 | 327 39 | HD12 002 | 001 | 0.0 33 | VDD 243 | 247 | 242 IC1301 74LVT16373ADGG 43 | HD3 003 | 297 | 297
> T PHY CTL0 oo Toor oo 46 | GND 000 | 0.00 | 001 40 | HD5 002 | 001 | 001 34 | VSS 000 | 001 | 001 1C1301 44 | HD2 003 | 003 | 003
TPy CTLT oor T o0 T oo 47 | GND 000 | 000 | 0.01 41 | HD13 002 | 000 | 0.00 35 | SDRAM_A4 120 | 123 | 1.19 oD 005 005 T 003 45 | GND 003 | 003 | 003
= 48 | PHY_LREQ 001 | 001 | 0.0 42 | HD6 002 | 001 | 0.0 36 | SDRAM_AS 120 | 123 | 119 46 | HD1 003 | 003 | 003
4 | PHY_DATAO 001 | 001 | 0.01 2 | HA6 009 | 0.09 | 009
=T PRy DATAT oor oot T oo IC1201 39FV6402B_SST 8MB FLASH MEMORY | | 43 | HD14 002 | 001 | 001 37 | SDRAM_A6 121 | 123 | 1.19 T 505 005 T 0.00 47 | HDO 003 | 003 | 003
= 44 | HD7 002 | 001 | 0.0 38 | SDRAM_A7 122 | 123 | 1.20 48 | E5_ALE 003 | 003 | 003
6 | PHY_DATA2 0.01 0.01 0.01 1C201 25 [HD15 0.02 001 001 35 | SDRAM A8 o1 123 T19 4 | GND 0.03 0.03 0.03
7 | PHY_DATA3 001 | 0.01 | 001 1 | HAl6 009 | 008 | 008 eSS 50T oor oot o SORAM A9 T 120 5 | HA8 009 | 327 | 009 IC1501 TPS2051B_1CH
8 | PHY_DATA4 0.01 0.01 0.01 2 | HA15 0.09 0.08 0.08 47 Va3 sT8 3'28 3'28 3'28 41 | SDRAM A1 1'14 1'22 1'10 6 | HA9 0.09 0.09 0.09 1IC1501
9 | PHY_DATAS 001 | 001 | 0.01 3 | HAl4 009 | 0.08 | 008 5 THAT e e 5 Teorav Az T 115 T ies T 110 7 | V33_STB 328 | 328 | 328 1 | GND 003 | 003 | 003
10 | PHY_DATA6 001 | 001 | 001 4 | HA13 009 | 008 | 008 : : : = : ' : 8 | HA10 009 | 009 | 009 2 |IN 492 | 492 | 492
11| PHY_DATA7 001 | 001 | 001 5 | HA12 009 | 008 | oos | |1C1202 K4H5116380-UCCC DDR SDRAM | | 43 gc c 000 | 000 | 0.0 9 | HA1 009 | 009 | 009 3 |IN 492 | 492 | 492
12 | 1394_PD 001 | 001 | 001 6 | HA11 009 | 0.08 | 008 IC202 :4 sggimfotif 1‘2? }'28 1'24 10 | GND 003 | 003 | 003 4 |USB_PWR_EN| 006 | 0.06 | 0.6
13 | PHY_LPS 326 | 326 | 3.26 7 | HA10 009 | 008 | 008 1| VDD 243 | 243 | 241 42 B R 2? ¥ 12 1| HAT2 009 | 009 | 009 5 | USB_OCS 491 | 491 | 491
14 | GND 001 | 001 8 | HA9 009 | 008 | 0.08 2 | SDRAM_DQO | 141 | 1.06 | 1.1 7 T brAV oo 058 T oe5 T 036 12 | HA13 009 | 009 | 0.09 6 |OUT 4.40 4.81
15 | PHY_LINKON | 001 | 001 | 0.01 9 | HA20 009 | 0.08 | 008 3 | vDDQ 243 | 243 | 2.4 o Tves 050 T 000 000 13 | HA14 009 | 009 | 009 7 |ouT 438 4.77
16 | PCO 001 | 001 | 001 10 | HA21 009 | 008 | 0.08 4 | SDRAM_DQT | 113 | 1.08 | 1.2 7o TVREF 123 125 1 122 14 | HA15 009 | 009 | 0.09 8 | USB 5V 439 472
17 | PC1 000 | 001 | 001 11 | /E5_LWEn 327 | 326 | 3.26 5 |SDRAM_DQ2 | 1.10 | 1.04 | 1.09 = TNG o550 T 000 oo 15 | GND 003 | 003 | 003
18 | PC2 001 | 001 | 0.01 12 | /RST_FLASH | 325 | 323 | 323 6 | vSsSQ 000 | 0.00 | 0.0 1 T soRAM DasT 120 1123 1 11 16 | HA16 009 | 009 | 009
19 |1SO 327 | 327 | 327 13 | HA22 002 | 0.00 | 000 7 | SDRAM_DQ3 | 112 | 1.08 | 1.15 2 Tvesa 550 T 000 T 000 17 | HA17 009 | 009 | 009
20 | CPS 315 | 315 | 3.15 14 | HA19 325 | 323 | 3.23 8 | SDRAM_DQ4 | 112 | 1.09 | 1.12 TG o506 T 001 T 500 18 | V33 _STB 328 | 328 | 3.28
21 | DVDD21 327 | 327 | 327 15 | HA18 0.02) | 000 | 0.00 9 | vDDQ 243 | 241 | 241 2 T sorav Das T 113 115 T 112 19 | HA18 009 | 009 | 009
22 | TESTM 327 | 327 | 327 16 | HAS (0.02) | 008 | 0.08 10 | SDRAM_DQ5 | 1.09 | 1.20 | 1.00 = Tvooa s1s T o0 240 20 | HA19 009 | 009 | 009
23 | SE 001 | 001 | 0.01 17 | HA18 010 | 0.08 | 008 11 | SDRAM_DQ6 | 1.09 | 120 | 1.06 2 T Sora Bas T as T 119 T 111 21 | GND 003 | 003 | 003
24 | SM 001 | 001 | 001 18 | HA8 010 | 328 | 008 12| vssQ 000 | 000 | 0.00 27 T sbrAM Bato T 112 T 117 106 22 | HA20 009 | 009 | 009
25 | AVDD25 327 | 327 | 327 19 | HA7 010 | 0.08 | 008 13 | SDRAM_DQ7 | 1.05 | 1.20 | 098 2 Tvssa 500 o000 000 23 | HA21 009 | 009 | 0.09
26 | GND 000 | 0.00 | 0.00 20 | HA6 010 | 0.08 | 008 14 | NC 000 | 0.00 | 000 2 Tsorambar 11 119 T 117 24 | GND 003 | 0.00 | 000
27 | TPB- 177 | 156 | 1.56 21 | HAS 327 | 326 | 3.26 15 | vDDQ 243 | 246 | 2.4 o TooRA barz T 115 1120 1111 25 | E5_ALE 003 | 003 | 003
28 | TPB+ 177 | 177 | 177 22 | HA4 327 | 326 | 3.26 16 | SDRAM_DQSO | 1.20 | 1.23 | 1.19 = : : : 26 | HD15 003 | 003 | 003
29 | TPA- 180 | 1.84 | 1.84 23 | HA3 327 | 326 | 3.26 17 | SDRAM_A13 | 110 | 122 | 1.08 g; ggggM 5a1s f'gr‘; f'gg fﬁ; 27 | HD14 003 | 003 | 003
30 | TPA+ 177 | 177 | 177 24 | HA2 327 | 326 | 3.26 18 | VDD 243 | 246 | 241 ~DrAM Data 100 120 T 106 28 | GND 003 | 003 | 003
31 | TPBIAS 182 | 182 | 1.82 25 | HA1 327 | 326 | 3.26 19 | NC 000 | 000 | 000 Zi Vssa 500 000 007 29 | HD13 003 | 003 | 003
32 | AGND32 000 | 0.00 | 0.00 26 | /E5_CSO 327 | 326 | 3.26 20 | SDRAM_DQMO| 045 | 056 | 0.56 o= Tsoran 5ais 107 121 1 10 30 | HD12 003 | 003 | 003
33 | RO 000 | 0.10 | 001 27 | VSS 002 | 0.00 | 0.0 21 | SDRAM_WE# | 122 | 1.88 | 1.79 o Tves 500 o000 000 31 | V33 _STB 328 | 328 | 3.28
34 |RI 121 | 121 | 1.2 28 | /E5_OE 327 | 326 | 3.26 22 | SDRAM_CAS# | 1.74 | 185 | 1.66 : ' : 32 | HD11 003 | 003 | 003
35 | AVDD35 327 | 327 | 327 29 | HDO 002 | 001 | 0.00 23 | SDRAM_RAS# | 179 | 187 | 1.77 1C1204 G2995 33 | HD10 003 | 003 | 003
36 | GND 000 | 0.00 | 000 30 | HD8 002 | 000 | 001 24 | /CS 000 | 000 | 000 1C204 34 | GND 003 | 003 | 003
37 | /RST_PHY 326 | 326 | 3.26 31 | HD1 002 | 0.01 | 0.00 25 | NC 000 | 0.00 | 0.0 1 |NC 0.00 | 0.00 | 0.00 35 | HD9 003 | 003 | 003
38 | FILTERO 001 | 001 | 0.01 32 | HD9 002 | 001 | 0.0 26 | SDRAM_BAO | 122 | 1.24 | 1.20 2 | GND 000 | 0.00 | 000 36 | HD8 003 | 003 | 003
39 | FILTERI 128 | 1.29 | 1.29 33 | HD2 002 | 001 | 001 27 | SDRAM_BAT 122 | 124 | 1.21 3 | VSENSE 120 | 124 | 1.20 37 | HD7 003 | 003 | 003
40 | PLLVDD 328 | 327 | 327 34 | HD10 002 | 001 | 0.01 28 | SDRAM_A10 | 1.12 | 122 | 1.1 4 | VREF 122 | 125 | 1.22 38 | HD6 003 | 003 | 003
41 | PLLGND 000 | 000 | 001 35 | HD3 002 | 001 | 001 29 | SDRAM_AO 113 | 122 | 1.1 5 | vDDQ 241 | 246 | 242 39 | GND 003 | 003 | 003
42 | X 150 | 150 | 1.50 36 | HD11 002 | 001 | 0.01 30 | SDRAM_AT 114 | 122 | 1.1 6 | AVIN 240 | 246 | 2.41 40 | HD5 003 | 003 | 003
Playback Record Tantal Capacitor Voltage check List
No Value Capacitor . - ; - 5 ;
Voltage_Spec| positive (+) | negative ()| Gap | margin | positive (+) | negative (-)| Gap | margin . EE Mode ‘ Playback Mode‘ Record Mode
Location Value Voltage
C901 47uF 6.3V 4.98V 0.03V 4.95V | 1.35V 4.95V 0.01V 494V | 1.36V
C906 220uF 6.3V 5.2V 003V | 517V | 113V 517V ov 517V | 1.13V C1729 22uF 10 184 | 183 | 182
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PRINTED CIRCUIT BOARD DIAGRAMS

1. MAIN P.C.BOARD
(TOP VIEW) (BOTTOM VIEW)
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2. 1/0 P.C.BOARD

(TOP VIEW)
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2. 1/0 P.C.BOARD
(BOTTOM VIEW)
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3. POWER P.C.BOARD
(TOP VIEW) (BOTTOM VIEW)
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5. HDMI P.C.BOARD
(TOP VIEW)
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ELECTRICAL TROUBLESHOOTING GUIDE

( Reset or power check. )

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

'

Are the pin1 of
LPB272+5V, pin4 of LPB272+12V
respectively after the power cable
connecting?

Check the power (5V/12V) short.
Repair the SMPS Block

Does the pin1
(Reset) of LIC401 change 0V to 3.3V
at the power supply initial input
mode?

NO Check the LIC401.

Check the LX201 (16.9MHz).

Are the LX201 oscillating? Check the LIC201.

<Power>
Is the pin2 of LIC701
3.3v?

Check the LIC701.

<Reference>
1. 65V (VHALF) :
Check pin116 of LIC101
2. 2V (HDVREF) :
Check pin80 of
LIC101

Check the LIC101.

YES

= )

LGE Internal Use Only 4-2 Copyright © 2008 LG Electronics. Inc. All right reserved.
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< System check. >

Y

Load tray without inserting disc.

YES
Does Tray operate normally?

YES

Does Pick-up move 10
inside or outside?
ES

Y

Does Pickup lens NO
move up/down?

YES

YES

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

YES

Does Disc rotate™
continuously and the drive
recognize the disc?

YES

After eject the tray,
Insert DVD Disc and check rotation.

YES

Does Disc rotafe—
continuously and the drive
recognize the disc?

YES

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

YES

Does Disc rotate
continuously and the drive
recognize the disc?

YES

C x )

Copyright © 2008 LG Electronics. Inc. All right reserved.
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Go to “Tray operating is abnormal”

Go to “Sled operating is abnormal”

Go to “Focus Actuator
operating is abnormal”

Go to “Laser operating is abnormal”

Go to “Recognition fail Case1
(CD-ROM Disc)”

Go to “Recognition fail Case2
(DVD Disc)”

Go to “Recognition fail Case3
(Blank DVD+R/RW)”
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G’ ray operating is abnormal)

Y

Tray open doesn’t work.

voltage OV at LIC201
pind9 when push the

Is there Tray
control signal input?
(LIC301 pin20)

Is there
Tray drive voltage
output? (LIC301
pin14, 15)

+ Check the connction of LIC201 pin49.

+ Check the connction of LIC201 pin70.

* Replace the LIC201.

« Check the communication line
between LIC201.

When
LPF303 is open, Is
there Tray drive signal
output?

Replace the LIC301.

YES

( Check the N

connctor (LPF303) J‘

LGE Internal Use Only
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(Sled operating is abnormal)

Is there Sled

NO

control signal output?
(LIC201 pin75,
76)

Replace the LIC201.

Is there
Sled drive voltage
input? (LIC301

Check the LR319, LR320.

pin25, 26

Is there
Sled drive voltage
output? (LIC301 pin29
30, 31, 32)

Is CTL2
signal “H"?
(LIC301 pin17)

lYES

Check the connection of
LIC101 pin27.

YES

\

YES
Replace the LIC301.

Replace the LIC101.

Is there
Sled drive voltage
output? (LPM302 pin1

Replace the Sled Motor.

2,3,4)

YES

Check the
Connection LPM302.

Copyright © 2008 LG Electronics. Inc. All right reserved. 4-5
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Spindle
operatingis abnormal

)

Is there
Spindle control
DSP output? (LIC201
pin77)

Spindle drive voltage
output? (LIC301 pin35

YES

Is there
spindle Motor input
voltage? (LPM301
pini, 2, 3)

YES

Check the
Connection LPM301.

)

LGE Internal Use Only

Replace the LIC201.

Is there
FG signal input?
(LIC201 pin65)

lYES

( oK

+ Check the output of LIC301
pin43.

+ Check the connector
LPM301.

* Replace the LIC301.

)

Replace the Spindle Motor.

4-6
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( Focus servo is unstable >

output lrsl:olr:rlrzlji?nn?ctcusing Sheck Pickup Repl he Pick
Read Power is eplace the Pick up.
Up/Down? (LIC101 1.3~1 .7rvnvw'} P i

pin22*)

YES

YES

Replace the LIC101.

s FDRYV signal
output normal in focusing
Up/Down? (LIC201
in 69)

Replace the LIC201.

YES
* LIC101 pin22 is MOUT2(FEP Monitor2).
Go to “Focus actuator After disc recognition actlo_n, Monltqr por_t is
L ” off. So, please check FE signal during disc
operating is abnormal recognition

Focus actuator
operating is abnormal.

Is there focus
search control signal input?
(LIC301 pin6)

+ Check the connection of LIC201 pin69.

NO + Check the communication line between
LIC101 and LIC201.

* Replace the LIC201.

Check the connection of
LIC101 pin127.
Replace the LIC101.

Is there
focus search drive
oltage output? (LIC30
pin7, 8)

Is CTL2 signal “H*?
(LIC301 pin17)

YES

Check the connection
LPM101 pin5, 6. Replace the LIC301.

i
( Replace the pick-up. )

Copyright © 2008 LG Electronics. Inc. All right reserved. 4-7 LGE Internal Use Only
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( Track servo is unstable >

s TE signa

Is PICK UP

Check the PICK UP FFC.
Replace the PICK UP.

output normal in focusing
ON and tracking OFF?

LIC101 pin20*

Replace the LIC101.

YES

Is there TDRV
signal output in tracking ON?
(LIC201 pin73)

Replace the LIC201.

* LIC101 pin20 is MOUT1(FEP Monitor1).
Check the Drive IC After disc recognition action, Monitor port is
(LIC301) and P/U off. So, please check TE signal during disc
referring to “Focus actuator recognition.

operating is abnormal”.

LGE Internal Use Only 4-8 Copyright © 2008 LG Electronics. Inc. All right reserved.
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<Recognition fail case 1 : CD-ROM fail>

Check pick-up Read power
was 1.3 ~1.7mW?

Go to “LD CHECK”.

Does focus servo

Go to “Focus servo is unstable”.
operate normally?

Check pick-up
RF signal LIC101(pin83)
RFOUT was about
400mVv?

Check the pick-up FFC and LPM101.
Replace the pick-up.

Check EQOUTP
waveform (LIC101 pin65)
was about 400mV?

Replace LIC101.

Check after
replacing LIC201.
It is OK?

C ox )

Go to “Tracking servo is unstable”.

Copyright © 2008 LG Electronics. Inc. All right reserved. 4-9 LGE Internal Use Only
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( Recognition fail case 2 : DVD Disc )

Check pick-up
read power was
1.1~1.3mW.

Go to “LD CHECK”.

Is there RF signal

at LIC101 pin78? Replace the Pickup.

Is there
RF signal at LIC101
pin88(RFP) and
pin87(RFN)?

Replace the LIC101.

Check again
after the replace
LIC101 Itis OK?

C ox )

Recognition fail case 3 :
Blank DVD+R/RW

Replace the LIC201.

Is there WBL
(LIC101 pin63)

Is there WBL

(LIC201 pin63) Replace LIC201.

Signal? Signal?

lYES

Check the connection
( Replace LIC101. ) between LIC101 and LIC201.

LGE Internal Use Only 4-10 Copyright © 2008 LG Electronics. Inc. All right reserved.
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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 ...?

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

Finalized disc? Eject disc.
Y
If DVD = R disc,use new DVD =+ R disc. A N
QDVD + RW disc,erase the disc. ) Go to "Writing part check”
Copyright © 2008 LG Electronics. Inc. All right reserved. 4-11 LGE Internal Use Only
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( Writing Part Check )

A

Load tray with DVD = R/RW disc.

Y
Press the “REC” key.

Does writing finish NO
without any error?

Is the written file

read normally? Eject tray.

\
Go to “LD CHECK”.

!

YES

Is the re-written file
read normally?

YES

Check and replace LIC201, LIC101.

A

C or )

LGE Internal Use Only 4-12 Copyright © 2008 LG Electronics. Inc. All right reserved.
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LD CHECK
(Laser operating is abnormal)

Y

Perform 6. Optical power setting
parameter check from “How to use Test tool”.

Execute “C.Laser power setup” of

id?
Is ALPC parameters valid? “How to use test tool”

Perform 5. Optical Power Setting

Check reference voltage.

OK
W1SET level & FPD

OK
W2SET level & FPD

OK

N.G

WB3SET level & FPD

OK

G

FPD

W1SET
W3SET

W2SET

Copyright © 2008 LG Electronics. Inc. All right reserved. 4-13 LGE Internal Use Only
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CD/DVD?

CD

DVD

Select Mode : CD, Test and perform
Test from 4. LD Test of “How to use
Test tool”

/

Check the input of CD/DVD.
(pin10 of LPM 101)

/

Check the input of W1SET.
(pin12 of LPM101)

Y

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

Y

Check the input of CD/DVD.
(pin10 of LPM101)

/

Check the input of FPD.
(pin123 of LIC101)

END

LGE Internal Use Only
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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.
(pin10 of LPM101)

\

\

Check the input of CD/DVD.
(pin10 of LPM101)

Check the input of W2SET.
(pin13 of LPM101)

\

\

Check the input of W3SET.
(pin14 of LPM101)

Check the input of recording pulse.
(pin19, 20, 21, 22, 28, 24 of LPM101)

\

Y

Check the input of recording pulse.
(pin19, 20, 21, 22, 28, 24 of LPM101)

Check the input of FPD.
(pin123 of LIC101)

Y

END

Copyright © 2008 LG Electronics. Inc. All right reserved.
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Check the input of FPD.
(pin123 of LIC101)
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THE DIFFERENCE OF DVD-R/RW, DVD+R/RW DISCS AND DVD-ROM

1. RECORDING LAYER
ijé '

+ DVD-ROM (Read Only Disc)

o

8
o

o
o
o
o
o
K
3

o
o*
o

(Land Pre-Pit)
+ DVD+R/RW Disc
-q_\_ "\.
.\ o
= =
g%ﬁ
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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 0.74um 0.74um 0.74um 0.74um 0.74um 0.74um
Minimum pit length 0.4pum 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 >
===l abel
=I==Pglycarbonate
— ] ] l_-i‘..-'—‘-‘ Bonding layer

< Dual Layer >

&

Reflective layer

“T==polycarbonate

s—— Label
—==Polycarbonate

L frmm——, w Reflective layer

=

e

Bonding layer
Semi-reflective

=== Polycarbonate

Copyright © 2008 LG Electronics. Inc. All right reserved.
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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.

* Disc structure

Adhesive layer
Protective layer
kRaflactive laver
Recording laver (dye)

[0z substrate

Adhesive layer
Protective layer
Reflective layer
Recording laver (dye)

—* Dizc substrate

* 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.

LGE Internal Use Only 4-18 Copyright © 2008 LG Electronics. Inc. All right reserved.
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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.

* Disc structure
DVD-RW DVD+RW

” }—hndhesiue layer " }—hﬁdhesiue layer

kProtective layer BProtective layer
Reflective layer Reflective layer
Dielectric layer Dielectric layer
Recording laver T Recording laver
(Phaze change material) (Phaze change material)
Dielectric layer Dielectric layer
~®0isc substrate “®0isc substrate

* 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 crystalline) of the recording material. This is detected by an optical sensor.

»

W

Substrate

"
8
g
.

Crystalline status Amorphous status

Recording data
(e Iting/Muick cooling)

Eras ing data
(Heating Gradual cooling)

Data erased state Recorded state
(Hizh reflection coefficient) {Low reflection coefficient)

Copyright © 2008 LG Electronics. Inc. All right reserved. 4-19 LGE Internal Use Only
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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 Type 2. 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.

RS-06A uses MP type Write Strategy for DVD = R and Type 1 for DVD £ RW as shown below.

Recording data_l I( dei81§)

Write pulse : ;¢ Hopo:oop 1
for DVD R et e g

Zero Level

Write pulse
for DVD RW

Zero Level

Po :Write Power (Peak Power)
Pe :Erase Power
Pb :Bias Power

LGE Internal Use Only 4-20 Copyright © 2008 LG Electronics. Inc. All right reserved.
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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

Diameter 44mm

Diameter 33mm

|
}
}
|
Diameter 22mm

}
Diameter 16m
I S
Diameter 15mm !

Center Clamping | 3th transition
hole | Zone area

S 4

Inform ation Zone

K \ ----------------
1th tranSition area ......................... 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 , i
| }
| | ]
i Diameter 33mm , | !
T >| : :
Diameter 22mm ., | : |
| | ] [} }
Diameter 16m ! ! ! !
amebromy T || | |
lameter mm , ! ! : : !
Center Clanmping | 3th transition Inform ation Zone
hole | Zone area
A \ _________________
1th transition area 4 T Rim
2th transition..ared™ area
................... Unrecorded Disc
I‘h ner Drive Lead-in Leadout |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
v vy vy \ vy v Y
PSN : 23080H 27080H 27480H 28480H 2A480H 30000H  260540H 2619‘2‘22"'9 sop  263940H  267040H
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 proecdures.
Outer Disc Caunt Zone : For counting the number of OPC algorithm performed in IDT Zone.
Copyright © 2008 LG Electronics. Inc. All right reserved. 4-21 LGE Internal Use Only
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3) Layout of DVD+RW disc

Disc Center

Diameter 120 mm

Diameter 44mm

Diameter 33mm

Diameter 22mm
—Pp

Diaméter 16mE] \

Diametier 15mg1. |

A

—

Center

hole

-

Clanmping
Zone

3th transition

Inform ation Zone

A

1th transition area

Unreoorded Disc

Rim
area

Leadin Zone

Data Zone

Lead-out Zone

Inner Disc
Test Zone

Inner Disc
Count Zone

v

PSN : 2A480H 2A7C80H

Y Y

2DC80H 30000H

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

LGE Internal Use Only
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Outer Disc
Count Zone

Outer Disc
Test Zone

out

\

v

v Y

260540H 262940H 265940H 266140H
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4) Layout of DVD-R/RW disc

Disc Center )
\ Diameter 120 mm >
i Diameter 44mm | i
I [}
I | I
! Diameter 33mm \ | i
T >| : :
Diameter 22mm . i ! :
I | I | I
Diameter 16m ! ! ! !
oomepromg || | |
lameter mm ! ! ! : !
Center Clamping | 3th transition Unrecorded Disc
hole | Area area
7 S N
1th transition area 4 e Rim
2th traﬂﬁl_j[_lg_r_l..area Inform ation Area area
................. < >
‘R-Inform ation | Leadin Lead-out
Area Area Data Recodable Area Area
PCA RMA ey e
(Power Calibration (Recording
Area) Management Area)
in
\ v Yy
1E800H 203BOH 203C0H 22F90H 22FAQOH 30000H
PSN :
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1.

OPTICAL POWER SETTING

AUTOMATIC OPTICAL POWER SETTING (SET-BASED)

The RS-06A mounted models are supported by the B/END to automatically execute the optical power
setting of the loader at the set condition with the following steps.

1.

2.

Use the remote controller to select the mode as Lock position at the Setup menu.

Use the remote controller to enter 5 -> 7 -> 2 -> 0 into the set.
When they are normally entered, the GUI is displayed as shown at Fig. 1.

. When you select “Yes’, the optical power setting is automatically proceeded and it takes about 20 seconds.

When setting is finished, OK or NG is displayed on the screen.

The OK screen is displayed for the normal termination (Fig. 2)
The NG screen is displayed for the abnormal termination (Fig. 3)

When you select ‘Yes’ button, the GUI is cleared and it normally operates.

Rating

Set Password ‘ Set Password
Area Code ol - / Area Code

Do you want to initialize
the Write Power ?

ves| TR
» Select » Select & Close

Fig. 1 Fig. 2

Rating
Set Password
Area Code

Imitialize Failed!

Flease Retry. NG

L_VYes |

» Select &sClose

Fig. 3
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2. MANUAL OPTICAL POWER SETTING

If the manual optical power setting is not accomplished, you can use the automatic optical power setting.

2-1. ALPC Measurement System

We need basically several measurement instruments to adjust Optical Power of CD and DVD Disc

« ESSENTIAL INSTRUMENT
1) Optical Power meter & Sensor (ADVANTEST, TQ8230/Q82014A)
2) Personal Computer
3) Adjustment Program (Dragon or ALPC) --> being recommended ALPC Program in case of SVC

« OPTIONAL INSTRUMENT
1) USB-ATAPI Interface (if you don’t have Notebook which has ATAPI Interface or use PC USB Port)
2) Connector-ATAPI Interface Board

‘~ * Personal Computer
 (Desktop or Notebook)

Power Meter
i

Connector-ATAPI Interface Board

2-2. ALPC Program

Use the ALPC program in Dragon tool for Optical power setting. It is consist of total 4 files.

Dragon_JW3P.exe
dragon.cfg
blue.dat
WNASPI32.DLL

Four files must exist in same Directory.
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2-3. Execute ALPC Program

1) Execute Dragon_JW3P.exe file.

Authentification SN

2) Enter the password. It is “qaz”.
When you enter the password, turn off the “Caps lock” in your keyboard.

8 L Dragon(2005/05/11,17:00):DVD-Multi Tools(J - (O] x|
| [F Setupw_\.ﬁ.lpcmpc IC I/F Tools  Aboutid)
o s e o | Qg B F g Ong [ Dp B 5r | +r M @
Speed Type | [~ Enable Current Time Read
H11E S et Up Environment For Dragon i il
u
CAVIr || Drive ﬂxge [Deskiop =l T
e
ume
T2 Select Target Nevice :'
futo [T
 Man |Target Devic = > =
TETp, J]TTEasTreE] NEENEN| =0 | R Cneﬁl
Time [l M g oPC |[OPC Info ||| [ALEC Para|[ M, Histary || TEGT |
r tAonitor r Auta Clear r Auto Scroll [ save | | Clear |
Ready 0000 0000 0000 0000 |10:57

3) Set up the target device.

Press “ATAPI” button on the main dialog of Dragon tool. And find the target device
which is GDA-4164L.
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4) If the target device setting is completed, execute the “Setup Laser Power(Manual)” in the “Alpc/Opc” menu.

[ Dragon/ 2NNEME 11 17:00) :DYD-Multi Tools(.I¥W3 o [ LP Setup (Manual) {1 T
I/F Setupil | Alpc/Ope IE I/F Tools  Aboutiy) —Select Laser Diode
| O | ~r— Dol Measure  CTRL+E | . | e M ?| & Ch DD  HC_CD
———  fecord CTRL+R —Lasger Power Setup
i T
AN TR2 B G Tt For A8 R MMP Power o
L aet Alpe Rarameters ime M:F I— R/RW MP Power ID_ I_
rEAEII “:EIE 'n o : : e MS[ 0I[ 1= [0 RW Erase Power [
A Setup Laser Power (Manual} J [ Pause || Fesume [ | HC Power ID_ I—
Auto rE'FM' Strategy Test ined Cornrnand D Read Coeff, |EI |
- Manual  Loop Seck Test [ CD-R NMP Coef, m
OPC Test CO-RARMW MP Coeff, IEI |
— aza-  ifitite Test nrnation Flaza CD-RW ERASE Coeff, IEI |
0 S/N_ |{Eers Coef] COH.C. Write Coefl. [T [
' Setting Strah T !
Time 0 Betb bl ) m ra| [, Ristory || b0 |
YROC [P P ER&SE
[~ Monitor [~ Auto Clear [~ Auto Scroll | Save | | Clear | | | | |
HC | ot | [ Setwp |
|DDDD 0000 0000 0000 |1D:58
LP Setup {Manual} - 0] x|
CD/DVD selection ——  CD o DD i~ HC_CD ‘WriteScribe’ function
(don’t use it.)
—Laser Power Setup
Read Power r|!]
R MP Poweer

RARW MP Power
R Erase Power
HC Paower

CD Read Coeff,

CD-R NMP Coeff, [
CD-R/RW MP Coeff, [T [
CD-RW ERASE Coefl, [0 [
H.C. Write Coeff, [0 [ _

—

Laser power setup ——
parameter

Non multi pulse power on —— multi pulse power on

Laser Read power on —— %ROIC MRAP AP ERASE Erase power on
‘WriteScribe’ function ——  HC LD Ot | aetup L Set up the laset power
(don’t use it.) parameter after finishing power
measurement
Laser off
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2-4. Optical power setting

<Test for checking DVD LD and CD LD>

When you change the Travers ass’y(including pick-up) or loader PCB, you must do the laser power setting to

match pick-up and loader PCB.

1) DVD LD power setting

+ Select the DVD in the “Select Laser Diode”
* Press (Read power on, Strong read light)
« Measure optical read Power.

« Write read power value.

Incaseof [ nwp || [ wmp | [ERASE] ,

you are able to measure the power through same procedure.

(caution) Don’t watch light directly.

* When you finish optical power measurement,

press button(LD Off).

- Press button.(save to ERPROM)

2) CD LD Power Setting

+ Select the CD in the “Select Laser Diode”

* Press .

* Measure optical read Power.

* Write Read Power value.

* Press button(save to ERPROM)

*** In case of CD power setting of RS-06A, loader doesn’t need to

set up write power.

Although NMP, MP,Erase and HC power is N.G when you
press setup, please ignore the N.G message.

Because of RS-06A only support reading function about
CD-R/RW.

* Look at reference sheet to test Optical Power.

** Power value is mW unit. Value is read power X 100.
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LP Setup {Manual) == x|

select Laser finde
cco [eow |eHccd |
 S—

—Laser Power Setup
Fead Power W
R MMP Power [
R/ WP Power [
Rl Erase Power [
HE Eower I
DYD Read Coef, [
OWD-R NMP Coefl, [0 [
DVD-R/RW MP Coeff, [0 [
DWD-F ERASE [
COH.E, Wite Coeff, [T [

WRDC | NMP | MP | ERASE |

HE | o | [ Seup |

LP Setup {Manual) =01 x|

Select | aser Diode
( #CD | cDvb ¢ HCCD |

—Laser Power Setup

Fead Power I
Fi MMP Power [
Fi/AW MP Power [
R Erase Power [
HC Power [
CD Fiead Coeff, [
CO-R NMP Coeff, [
CO-R/RW MP Coefl, [0 [
CD-RW ERASE Coefl, [0 [
CDH.C. Write Caefl,. [0 [

VRDC | NMP | MP | ERASE |

HC | oo | [ Sewp |
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2-5. Confirm Optical Power Setting Parameter

LD Test result is ok, but Loader performance is bad.

1. Check ALPC parameter value
1) Press [[++] button to open “Results Display” dialog.

2) Press button.

- We can see optical power setting value.
- Write optical Power Setting value to paper.

- Adjust power setting again.

- Compare original parameter to new parameter.

- if parameter value is different, original value is
wrong or optical power may change.

- But pick-up LD test is all ok, just adjust optical
power setting again.

Normal range of ALPC parameter

Optical power value which has been saved in the
EEPROM

Current Time M3F
Target Tirne M-S

| Seek | | Fause | | Resume |
VA

Speed Type

Al Re ®d | wn il

w16 | =24 | =32 | =40 | CAV
CaY Index Cav 2o,
QNI | co0 e
[ e ! L
WBlank”CD—H vl
™ Manuzl

—User Defined llnmmand

| / —

—OPC F‘Iaza—|—|»Dr|\-'e In |I'nat|0n Plazga———
Temp. |[ea2] 2) |1 ise *fu |

Serya Gaet]
Time|! ™ 55 OPC |[OPC Infa | History [ TEGT |
[~ Monitor [~ Auto Clear [~ Auto Scroll | save | [ Clear |

SLPC Para Read CMD Completed

|2306 0000 0000 0000 [02: 18

m Results Display o )] 54
1. CIr VRDC [ 84 ~ 1929 = 137
Z. CD VWDC_NMP | [ 0 O T |12]1
< - [ 84 -~ Llozy| : 119
4, CD VWDC_ERASE [ 864 ~ 1921 = |l25
5. DVD VEDC [ 84 ~ 1921 & |l42
6. DVD VWDC_NMP [ &84 ~ 1929 = |123
7. DVD VWDC_MP [ &4 ~ 1929 = |ll8
8. DVD VIDC_ERASE [ &4 ~ 192)] = |1zZ8
9. H.C. ViDC @ 125
10. Default ALPC Para. used : OxFF
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2-6. Attachment. Optical Power Measurement

Optical Power measurement is to adjust LD power from Pick-up

To measure optical power, LD status is on. Other light affects optical power.
Avoid other light to measure exact power

Generally headlight power is about 50p4W, Sun power is about 100mW.

Optical Power measurement method

1.

Fit optical Power Meter A (wavelength) value to DVD.(generally 660nm)
DVD LD On.
Approach power sensor to Pick-up Lens about 3mm vertically. Fix Lens and Sensor mark position.

Read Monitor value. (move sensor read just a little and read max value.)
(caution) unit is mW.

Write monitoring value x 100. Only an integer.
Fit Power Meter (wavelength) value to CD.(generally 780nm)
CD LD On.

3 ~ 5 recheck.

Display Part
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INTERNAL STRUCTURE OF THE PICK-UP

1. BLOCK DIAGRAM OF THE PICK-UP (HOP-7232TL)

IC2 FM

CD-VR %

-
i

DVD-V
v 3

High Gain | High
Low Gain| < Low

-

Tilt-
Tilt+
TR

AF-
AF+
(7 Gnd(FM)
& M

@ Vref

{® SelCD

[

@D Vec(FM)
@2 ENBL
—@® R

11
—® 12
@ 13

@ Gnd(LDD)
19 W1DIS

W1DISN

20 Vdd(LDD)
@) waDIS

(@) W2DISN

(2 Gnd(LDD)

() Ww3DIS

25 W3DISN

{29 Vdd(LDD)

(2D OSCEN
€8) OSCENN

C15

S
R16
Thermist @ Temp

——@) Gnd(OEIC)

—(::) E2+F2
C
— @) A
E1+F1
——@G9) E4+F4

Gnd(Temp)

RF-
RF+
Vc(OEIC)

@ D

—@ B

- e e e e s o o o o

42) E3+F3

@) Gnd(OEIC)

@) Vcc(OEIC)
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2. PICK UP PIN ASSIGNMENT

No. Signal Name Signal Description 7o)
1 Tilt- Tilting Actuator drive signal - |
2 Tilt+ Tilting Actuator drive signal + I
3 TR- Tracking Actuator drive signal - I
4 TR+ Tracking Actuator drive signal + I
5 AF- Focusing Actuator drive signal - I
6 AF+ Focusing Actuator drive signal + I
7 Gnd(FM) Ground connection for FM
8 FM FM output O
9 Vref FM reference voltage input I
10 | SELCD High:selects CD-LD,CD-VR Low: selects DVD-LD,DVD-VR I
11 Vce(FM) Power supply for FM (+5 V)

12 ENABLE Disables output current regardless of **DIS (Low voltage:No lout) I
13 IR Input current for current amplifier I
14 11 Input current for current amplifier I
15 12 Input current for current amplifier I
16 13 Input current for current amplifier I
17 GND(LDD) Ground connection for LDD
18 | WI1DIS LVDS control for output current (Low active) (LVDS+) I
19 | WI1DISN LVDS control for output current (LVDS-) I
20 | vDD(LDD) Power supply for LDD (+5 V)

21 W2DIS LVDS control for output current (Low active) (LVDS+) I
22 | W2DISN LVDS control for output current (LVDS-) I
23 Gnd(LDD) Ground connection for LDD
24 | W3DIS LVDS control for output current (Low active) (LVDS+) I
25 | W3DISN LVDS control for output current (LVDS-) I
26 | Vdd(LDD) Power supply for DD (+5 V)

27 | OscEn LVDS control for Oscillator (High active) (LVDS+) I
28 | OscEnN LVDS control for Oscillator (LVDS-) I
29 Gnd(TEMP) Ground connection for Thermister
30 | TEMP Resistance for controlling temperature 0]
31 Gnd(OEIC) Ground for OEIC 0]
32 RF- Signal OEIC RF negative differential output O
33 RF+ Signal OEIC RF positive differential output O
34 | Vc(OEIC) Reference voltage input for OEIC (+2.1 V) I
35 | E2+F2 Signal OEIC output EF2 O
36 | C Signal OEIC output C 0]
37 | A Signal OEIC output A O
38 | E1+F1 Signal OEIC output EF1 O
39 | E4+F4 Signal OEIC output EF4 0]
40 | D Signal OEIC output D O
41 B Signal OEIC output B O
42 | E3+F3 Signal OEIC output EF3 O
43 Gnd(OEIC) Ground for OEIC
44 | Vcc(OEIC) Power supply for OEIC (+5 V) I
45 | GainSw OEIC output gain control I

(High voltage:Low gain , Middle:Middle gain , Low:High gain)
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3.SIGNAL DETECTION OF THE P/U

[ [ [ |

Infrared laser

Pick-Up module ———*1- - _E

/ Tracking
1) Focus Error Signal ==> (A+C)-(B+D)

This signal is generated in RF IC (LIC121 : AN22113A) and controls the pick-up’s up and down to focus on
Disc.

2) Tracking Error Signal (DPP Method) ==> {(A+D)-(B+C)}- k x {(EF1+EF4)-(EF2+EF3)}
This signal is generated in RF IC (LIC121 : AN22113A) and controls the pick-up’s left and right shift to find
track on Disc.

3) RF Signal ==> (A+B+C+D)
This signal is converted to DATA signal in DSP IC (LIC201 : MN103SA6G).

[ Focusing

Photo Diode

Track Center

Sub1
FE

@I -m)-
&

Tp

K[(F+H) - (E+G)]

Offset_ \ — /\ N_N__\__/
N~ T NS N (A+D)- (B+C)

- ANVA
S N S (A+D) - (B+C) - K[(F+H) - (E+G)]

q
(
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DESCRIPTION OF CIRCUIT

1. ALPC (AUTOMATIC LASER POWER CONTROL) CIRCUIT
1-1. Block Diagram

LPM101 LIC101 AN22117A LIC201
Optical VREFPD (124 MN103SC7G
Pick-up APC & NI vy aLEN

HOP-7232TL

<. Erase
S/H3

OO/ VP> S [ AID
FPD

e 1S
@, | SH1 | pace >
LD PD

xX1T<Z
A4

Write

Strategy
LDD SH3 SH2 SH1
A 4 4 S/
Signal
° i
O < ADSC <

1-2. ALPC (Automatic Laser Power Control) Circuit Operation

The ALPC block detects the laser output power of the front monitor. The power signal detected with the PD for
front monitor detection is input the voltage from the VPD pin(123Pin), the reference signal of the input signal is
input from the VREFPD pin(124Pin). The ALPC block generates the singals from the input laser power signals
in the following detection systems. This block has four detection paths:All average value path, multi pulse

average/peak value detection path, erase/bottom value detection path, space/playback power value detection
path.
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2. FOCUS/TRACKING/SLED SERVO CIRCUIT
2-1. Focus, Tracking & Sled Servo Process

Focus, Tracking, Sled Servo

Pick-

P LIC101 AN22117A

E

A,B,C,.D
B A E,F,G,H > MPX
Block

c|D

G LIC201 Servo Control

H MN103SC7G

% A,B,C,D l A,B,C,DlE,F,G,H
Tracking Focusing Focus Error Track Error
Actuator Detector Detector
LIC301 BD7776ARFS ‘? v
D| ¢« PARALLEL
A DIGITAL
C | <+— COMPENSATOR
SLED
A/D COMPENSATOR
T SDRV
Stepping Motor
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3. SPINDLE SERVO CIRCUIT
3-1. Spindle Servo Process

LIC101 AN22117A

Pick-up
y Wobble Signal
/ Generator WBLIN
B | A —p RF —O
—° EFM
C|D —» SRF —o
G
H
LIC201 MN103SC7G
Spindle Motor SERVO DSP
A Frequency
Controller
pun
R SPDRV, -\ -
o [T )
=] Phase Controller
|
LIC301 BD7776ARFS
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MAJOR IC INTERNAL BLOCK DIAGRAM AND PIN DESCRIPTION

1. LIC101 (AN22117A) : FEP(RF) ANALOG SIGNAL PROCESSOR

+ Pin Assignment

w
[m]
@ o~
- < o ) [AENTH w o
530282z 5 . fzy & 2 BF
000 34 LZ SgFlg-oa o4 mN-o=a 22
OILDZDD e pRE>2ZZz DD 88582500
OZ=T==xx==oool oiipco == I<<<5080
>0000000Oxmxro< roOooOoOITxo [GN®) oo > Www
o S OX$)
Pz bz zZ 2z
OO TOATT ODON OUTOAT—TODONOLOLTOANT OO WINO©LW
DO OO OO OO0 W0 MWOMWOMWMOMOWMOWMONMNNMNMNMMNMMMNMNMNNMNMMNO © O O ©
N.C. |97 64| N.C.
N.C. |99 62 [<@—— CLUMPGT
GND2—| 100 61— LPPS
AIN » | 101 60— ASENV/LPPM
BIN—— = 102 ol VCOs2
CIN—/| 103 |
DIN—| 104 57 | <@—— RSDAT
VCCo 105 56 | <—— RSEN
EIN—( 106 55| N.C.
FIN——»| 107 AN221 1 7A 54 |-@—P SDAT
VCCH 108 :g gg\i
GIN——P| 109 -  —
HIN— | 110 (TOp VleW) 2(1) VCHSEL
GND1 111 i .C.
SVREF—P| 112 128P|n TQFP 49 |-—— TGCHG
CPCAPH 113 48 |<—— LSEN
CPCABH—P»| 114 47 |<€——LSCK
115 TQFP-128-P-1414A 46| <—— LSDAT
VHALF 116 45 VCC4
CTC2—P| 117 44 |-¢—— SH5
CTC1—| 118 43 | <—— FEPIDGT/SH6
CBDOS—P»| 119 42 [<@— SH1
CBDOF —»| 120 1(1) <+ gng
VCC3 121 <+
VREF25 122 39 |<—— WIDGT/SH4
VPD_> 123 38 |[-—— WTGT
VREFPD —P»| 124 37 GND5
GND3 125 36 » BDO
PO6 @—| 126 35— OFTR
PO5 <€— 127 34 VCC51
PO4 <€—{ 128 O 3B— TC
o DT O 0O OO T~ AN M VOO — A
v— N ODOT LOMNOODDF ™ T ™~ 7T ™7™ ™ ™ AN AN C\l (e\] (\I AN ™ (') C')
OB3rY88 2S00 EEB2EERBELDS
toolaizSPImnw22200C 245233
O0O0CEnNZTnwO00>x=2 cO>> =
XX " > =S3> — = Lo E
[ON®) d )
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- Block Diagram

P00
PO1
P02
P03
P04
P05
P06

CTC1 CTC2

TC | CXDPH1

CXDPH2

00

TEC Block

SAINL
SBINL
~
SCINL (SpLBOUD)
SDINL MPX
(SEO1)
SEINL
SFINL WEL
SGINL Detection
— e
Detection
/T N N—
SDPDTEP MPX
DPD TE SDPDTEN) (SE01)
Dtetction SPLAOU
SPLBOU
. \_ DPD Block \_

From LOGIC

OPC & ASENV
Block

Each Block

GATE

\_ Block

APC Block /

RFEQ Block

From

FEP LOGIC
OFST [{HPF

SRF/PO/PIO
Block

)
4
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JLINE Block
N\ To
ITH
Each Block | jLINE 5bit DAC
RD-scale | | RD
16bit DAC [| 11bit DAC Read
From LOGIC Buffer
RF Gene Block Y, ——
RF Gene Block T BS1
LPC Block 11bit DAC
. LPCDAC ot
LoGIC Block Hbit DAC
J To
Each Block PK2
- 11bit DAC
To MFX FEP
- LOGIC IREF
C O
RFIN2 RFOUT BDO RSl SDAT SEN LSDAT LSENI GCHG RREF
RFIN1 RSDAT  SCK SCK
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+ Pin Assignment

Pin no. Pin Name Type Function
1 NC - -
2 PO3 (0] General CMOS output pin
3 PO2 (0] Head Amp/OEIC gain change signal output pin 3.
4 PO1 0] Head Amp/OEIC gain change signal output pin 2.
5 POO (0] Head Amp/OEIC gain change signal output pin 1.
6 VCC53 PS Power supply pin for CMOS I/F & LOGIC.
7 PIO0 110 General CMOS Input/Output pin 0.
8 PIOA I/0 General CMOS Input/Output pin 1.
9 PIO2 I/0 General CMOS Input/Output pin 2.
10 PIO3 I/0 General CMOS Input/Output pin 3.
11 PIO4 I/0 General CMOS Input/Output pin 4.
12 CXDPH1 | PH capacitor commection pin 1 for LPOS.
13 CXDPH2 I PH capacitor commection pin 2 for LPOS
14 GND6 PS GND pin for BG.
15 STMDN | PD input pin for STM.
16 STMD | PD input pin for STM.
17 VREF08 0] 0.8V reference voltage output pin (APC).
18 SEO1 (0] Output pin 1 after selection of each error signal.
19 SEQO2 (0] Output pin 2 after selection of each error signal.
20 MOUTO (0] Analog monitor 0.
21 MOUTA1 I/0 Analog monitor 1.
22 MOUT2 I/0 Analog monitor 2.
23 VCC8 PS Power supply pin for LPC (5.0V)
24 IREAD (0] DAC electric current output pin for READ.
25 IWRTA (0] DAC electric current output pin 1 for WRITE.
26 IWRT2 (0] DAC electric current output pin 2 for WRITE.
27 IWRT3 (0] DAC electric current output pin 3 for WRITE.
28 GND7 PS GND pin for LPC.
29 CLPCLPF | Capacitor connection pin for LPC/DAC LPF.
30 RVREF | Capacitor connection pin for reference voltage setting.
31 VCC7 PS Power supply pin for LPC (3.3V).
32 STMOUT (0] Encoder circuit comparator output.
33 TC (0] Track cross signal output.
34 VCC51 PS Power supply pin for CMOS I/F & LOGIC(3.3V)
35 OFTR (0] OFTR signal output.
36 BDO (0] BDO output.
37 GND5 PS Ground pin for CMOS I/F.
38 WTGT I Write gate signal input pin (pull-down)
39 WIDGT/SH4 | VFO through signal input pin.
ROPC mark detection sampling signal innput pin (pull-down)
40 SH3 | PCA average detection, APC space detection/Playback power detection/

Erase detection sample timing signal input pin(pulldown).
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Pin no., Pin Name Type Function

41 SH2 | PCA peak/bottom detection, APC space detection/ Playback power
detection/Erase detection sample timing signal input pin (pulldown)

42 SHA1 | ROPC space detection, APC space detection/ Playback power detection
sample timing signal input pin(pulldown).

43 FEPIDGT/SH6 | CAPA through signal input pin/servo sampling signal input pin (pull-down)

44 SH5 | Sample-and-hold timing signal input pin of wobble S/H at recording (pull-down)

45 VCC4 PS Power supply pin for internal LOGIC (5.0V)

46 LSDAT I/0 Serial data input for LPC.

47 LSCK | Serial clock enable input LPC.

48 LSEN | Serial enable input for LPC.

49 TGCHG | LPC DAC bank change control signal input pin.

50 NC - -

51 CHSEL | Serial MPX channel change data input pin.

52 SEN | Serial enable input pin for FEP (pull-down)

53 SCK | Serial clock input pin for FEP (pull-up).

54 SDAT I/0 Serial data input pin for FEP.

55 NC - -

56 RSEN | Serial enable input for RF (pull-down).

57 RSDAT | Serial signal data input for RF

58 VCC52 PS Power supply pin for CMOS I/F & internal current source power supply pin2 (3.3V)

59 GND4 PS Ground pin for internal LOGIC

60 ASENV/LPPM (0] ASENYV output/LPP mark output pin

61 LPPS (0] LPP space output pin

62 CLUMPGT | RFAGC input bias circuit clamp setting input pin (pulldown)

63 WBL (0] WBL binary output

64 NC - -

65 EQOUTA (0] Equalizer filter output pin 1.

66 EQOUTB (0] Equalizer filter output pin 2.

67 VCC22 PS Power supply pin for RFEQ/LPP (5.0V)

68 FLTAMP | Filter final stage AMP reference voltage stabilization pin.

69 PADO | A/D input pin 0

70 PAD1 | A/D input pin 1

71 PAD2 | A/D input pin 2

72 PAD3 | A/D input pin 3

73 NC - -

74 NC- - -

75 CWBLHPFA1 | HPF capacitor connection pin for WBLAGC 1.

76 CWBLHPF2 | HPF capacitor connection pin for WBLAGC 2.

77 NC - -
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Pin no. Pin Name Type Function
78 RFIN2 | RFAGC signal input pin 2.
79 RFIN1 I RFAGC signal input pin 1.
80 HDVREF (0] 2.2V reference voltage output pin.
81 CLPPPH | Capacitor connection pin for LPP peak hold
82 CLPPHPF | Capacitor connection pin for LPPHPF
83 RFOUT (0] RF signal output pin.
84 NC - -
85 AIDENV/WBLDIF (0] ASENV binary output/Differential signal output pin for ADIP detection
86 CDRF I CD RF signal input pin.
87 RFA | DVD RF differential input pin 1.
88 RFB | DVD RF differential input pin 2.
89 CWBLBUF | Capacitor connection pin for WBLDIF.
90 CWBLCMP | Floating Capacitor connection pin for VGA before WBL binary.
91 CRWAGC | AGC adjustment capacitor connection pin for +RW.
92 CRWCMP | Floating Capacitor connection pin for VGA before WBLDIF AGC.
93 CWBLVGA2 | Floating Capacitor connection pin for VGA before SRL.
94 CWAGC2 | AGC adjustment capacitor connection pin 2 for WBL extraction.
95 CWAGCH1 | AGC adjustment capacitor connection pin 1 for WBL extraction.
96 VCC21 PS -
97 NC - -
98 NC - -
99 NC - -
100 GND2 PS Power supply pin for RF gene/WBL (5.0V)
101 AIN | DVD Tracking input pin 1.
102 BIN | DVD Tracking input pin 2.
103 CIN | DVD Tracking input pin 3.
104 DIN | DVD Tracking input pin 4.
105 VCC6 PS Power supply pin for DPD (3.3V)
106 EIN | CD main signal input pin 1.
107 FIN | CD main signal input pin 2.
108 VCCA1 PS Power supply pin for INPUT MATRIX/SERVO (5.0V)
109 GIN | CD servo signal input pin 1.
110 HIN | CD servo signal input pin 2.
111 GND1 PS Ground pin for INPUT MATRIX/SERVO/DPD.
112 SVREF | OEIC signal reference level input pin.
113 CPCAPH | PCA pick hold capacitor connection pin.
114 CPCABH | PCA bottom bold capactior connection pin.
115 NC | -
116 VHALF (0] Reference voltage output pin 1/2 VCC (3.3V).
117 CTC2 | Floating capacitor connection pin for tracking error binary.
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Pin no., Pin Name Type Function
118 CTCH | Capacitor connection pin for TC HPF.
119 CBDOS | Capacitor connection pin for BDO detecting circuit LPF.
120 CBDOF | Capacitor connection pin for BDO detecting circuit Pick detection.
121 VCC3 PS Power supply pin for APC/OPC/ASENYV (5.0V).
122 VREF25 (0] 2.5V reference voltage output pin.
123 VPD | DVD front monitor signal input pin.
124 VREFPD | Front light system reference level input pin.
125 GND3 PS Ground pin for APC/OPC/ASENV.
126 PO6 (0] Ground CMOS output pin 6.
127 PO5 (0] Ground CMOS output pin 5.
128 PO4 (0] Ground CMOS output pin 4.

| : Input pin  O: Output pin  I/O : I/O pin  PS : Power supply/Ground pin  N.C: Non Connection
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2. LIC201 (MN103SC7G) : ENCODER, DECODER & DSP SINGAL PROCESSOR

+ Pin Assignment
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Block Diagram (SODC : MN103SC7G)
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* Pin Table

Pin Pin Name /0 Connection Description
Number Target
AVSSDRC GND GND DRC analog Vss
2 AIDENV I FEP TE signal for DVD-RAM
WBLDIF ADIP detector signal input

3 REFMDLA (0] Cap Analog-to-digital converter reference voltage for ADIP
4 AVDD_RX | Power supply | Power supply | Analog power supply (3.3V)

5 AVSS_RX GND GND Analog ground

6 AVSS_TX GND GND Analog ground

7 AVDD_TX | Power supply | Power supply | Analog power supply (3.3V)

MSTPOL - MASTER pin polarity switch
8 TRCDATA 1 I/0 - Trace data 1
P17 - General-purpose /0 (GIO/PWM1)
9 MASTER I/0 HOST ATAPI master/slave signal
P23 - General-purpose 1/0 (GIO/TxD0/PWMO)

10 NRESET | HOST ATAPI reset signal

11 HDD7 I/0 HOST ATAPI data I/O

12 HDD8 I/0 HOST ATAPI data I/O

13 HDD6 I/0 HOST ATAPI data I/O

14 HDD9 I/0 HOST ATAPI data I/O

15 VSS GND GND Digital Vss

16 VDDS3 Power supply | Power supply | I/O pad VDD (3.3V)

17 HDD5 I/0 HOST ATAPI data I/O

18 HDD10 I/0 HOST ATAPI data I/O

19 HDD4 I/0 HOST ATAPI data I/O

20 HDD11 I/0 HOST ATAPI data I/O

21 HDD3 I/0 HOST ATAPI data I/O

22 HDD12 I/0 HOST ATAPI data I/O

23 HDD2 I/0 HOST ATAPI data I/O

24 HDD13 I/0 HOST ATAPI data I/O

25 VDD3 Power supply | Power supply | I/O pad VDD (3.3V)

26 VSS GND GND Digital Vss

27 HDD1 I/0 HOST ATAPI data I/O

28 HDD14 I/0 HOST ATAPI data I/O

29 HDDO I/0 HOST ATAPI data I/O

30 HDD15 I/0 HOST ATAPI data I/O

31 DMARQ (0] HOST DMA request to ATAPI host

32 NIOWR I/0 HOST ATAPI host write signal

33 NIORD I/0 HOST ATAPI host read signal

34 IORDY (0] HOST Ready signal to ATAPI host

35 NDMACK | HOST ATAPI host DMA acknowledge signal
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Pin Pin Name /0 Connection Description
Number Target
36 INTRQ 0] HOST ATAPI Interrupt request to ATAPI host
37 NIOCS16 I/0 HOST ATAPI host bus width select signal
P22 - General-purpose 1/0 (GIO)
38 DA1 | HOST ATAPI host daddress signal input
39 VDDS3 Power supply | Power supply | I/O pad VDD (3.3V)
40 VSS GND GND Digital Vss
41 NPDIAG 110 HOST Diagnostic signal from ATAPI slave to master
42 DAO | HOST ATAPI host address signal
43 DA2 | HOST ATAPI host address signal
44 NCS1FX | HOST ATAPI host chip select signal
45 NCS3FX | HOST ATAPI host chip select signal
46 NDASP I/0 HOST ATAPI host chip select signal
47 DRAMVDD12D| Power supply | Power supply | DRAM VDD (1.2V)
DASPST - DASP setting
48 TRCDATAO 110 - Trace data 0
P16 - General-purpose I/0 (GIO/PWMO)
49 NEJECT 1/0 Mecha Tray eject signal (SODC external interrupt)
P25 - General-purpose 1/0 (GIO)
50 TRYLOAD 1/0 Mecha Tray eject signal (SODC external interrupt)
P26 - General-purpose 1/0 (GIO)
51 PVPPDRAM | Power supply Cap DRAM internal power supply output
52 TRCCLK I/0 - Trace clock
P20 - General-purpose 1/0 (GIO/TxD0/PWMO)
53 TRCST I/0 - Trace status
P21 - General-purpose 1/0 (GIO/RxT0/PWM1)
54 SCLOCK I/0 - Debugger clock
55 SDATA 110 - Debugger data
P14 - General-purpose 1/0(G10/Serial CLKO/PWMO/external interrupt 3)
56 TRCDATA2 110 - Trace data 2
EXTRIG1 - Trigger 1
P15 - General-purpose 1/0(GIO/RxD0/PWM1/external interrupt 4)
57 TRCDATA3 I/0 - Trace data 3
EXTRIG2 - Trigger 2
58 FMSW I/0 PU Power monitor detector multiplier conversion signal
P03 - General-purpose 1/0 (GIO)
60 0OSCO o X'tal Oscillator output
61 OSCiI ] X'tal Oscillator input (16.9344 MHz)
62 VSS GND GND Digital Vss
63 WBL | FEP Wobble binary signal
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Pin Pin Name /0 Connection Description
Number Target
64 CLUMPGT (0] FEP RF AGC bias circuit clamp signal
65 FG | DRIVER Spindle FG input
66 DRAMVDD3| Power supply | Power supply | DRAM VDD (3.3V)
67 DRAMVDD12D| Power supply | Power supply | DRAM VDD (1.2V)
68 VHALF /0 FEP Drive pin central reference voltage input
69 PWMOA (0] DRIVER Focus drive differential PWM+ output, focus drive BSDA output.
70 PWMO0B /0 DRIVER Focus drive differential PWM- output
P10 - General-purpose 1/0 (GIO/TxD0/Serial CLKO/PMWO)
71 PWM1A (0] DRIVER Focus 2 (tilt) drive differential PWM+ output, focus 2 drive BSDA
output.
72 PWM1B I/0 DRIVER Focus 3 (tilt) drive differential PWM-output
P11 General-purpose 1/0 (GIO/RxD0O/PWM1)
73 PWM2A I/0 DRIVER Tracking drive differential PWM+ output, tracking drive BSDA
output
P27 General-purpose /0 (GIO/PWMO)
PWM2B DRIVER Tracking drive differential PWM - output
74 TX /10 HOST IEC60958-compliant digital output
P12 - General-purpose 1/0 (GIO/TxDO0)
75 PWMB3A /0 DRIVER Traverse drive differential PWM+ output, stepper 1 drive output
P31 - General-purpose 1/0 (GIO/PWMO)
76 PWM3B /10 DRIVER Traverse drive differential PWM- output, stepper 2 drive output
P31 - General-purpose 1/0 (GIO/RxD0O/PWM1)
77 PWM4 (0] DRIVER Spindle drive output
78 VSS GND GND Digital Vss
79 VDD3 Power supply | Power supply | I/O pad VDD (3.3V)
80 vDD12 Power supply | Power supply | Internal logic VDD(1.2V)
81 LPPS | FEP LPP space input
82 ASENV | FEP ASENYV input
LPPM LPP mark input
83 P04 I/0 - General-purpose 1/0 (GIO/TxD0O/PWM1/external interrupt 1)
GENEO Mache Inner limit switch input
84 RSDAT I/0 FEP FEP serial interface data 2 (RF)
85 RSEN (0] FEP FEP serial interface enable 2 (RF)
86 SDAT I/0 FEP FEP serial interface data
87 NRST | Reset IC Reset input (power on reset)
88 VDDS3 Power supply | Power supply | I1/0 pad VDD(3.3)
89 P30 I/0 - General-purpose 1/0 (GIO/TxD1)
90 SEN (0] FEP FEP serial interface enable
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Pin Pin Name /0 Connection Description
Number Target
91 VPPEX Power supply | Power supply | Flash memory power supply Vpp
92 P02 I/0 - General-purpose 1/0 (GIO/RxD0/PWMO/external interrupt 0)
NLDERR PU Laser error detection signal
93 LDDENA (0] PU LDD enable signal
94 VSS GND GND Digital Vss
95 vDD18 Power supply | Power supply | Flash memory power supply Vpp
96 vDD12 Power supply | Power supply | Internal logic VDD (1.2V)
97 VDDS3 Power supply | Power supply | I/0 pad VDD (1.2V)
98 VDD5 Power supply | Power supply | DRAm VDD (5.0V)
99 P06 I/0 - General-purpose 1/0 (GIO/RxD0/PWM1/external interrupt 2)
HFON PU External high frequency module (HFM) ON/OFF
100 VDDS3 Power supply | Power supply | I1/0 pad VDD (1.2V)
101 BSMD (0] PU BIAS modulation signal differential current output
102 NBSMD (0] PU NBIAS modulation signal differential current output
103 PKMD (0] PU PEAK1 modulation signal differential current output
104 NPKMD (0] PU NPEAK1 modulation signal differential current output
105 PK2MD 0] PU PEAK2 modulation signal differential current output
106 NPK2MD (0] PU NPEAK2 modulation signal differential current output
PK3MD PEAKS3 modulation signal differential current output
107 SRF1 I/0 PU OEIC gain switching timing adjustment 1 (when using external
WTST)
P00 - General-purpose 1/0 (GIO/TxD0/PWMO)
NPK3MD NPEAK3 modulation signal differential current output
108 SRF2 I/0 PU OEIC gain switching timing adjustment 2 (when using external
WTST)
PO1 - General-purpose 1/0 (GIO/RxD0/PWMT1)
109 VSS GND GND Digital Vss
110 CHSEL I/0 FEP Serial MPX channel conversion data output signal
MMOD - Test mode selection signal(Do not connect to a pull-up resistor or
similar part.)
111 TGCHG I/0 FEP Write power switch signal
P05 - General-purpose 1/0 (GIO)
112 LSEN (0] PU LDD serial interface enable
113 LSCK (0] PU LDD serial interface clock
114 LSDAT 110 PU LDD serial interface data
115 SH5 I/0 FEP Write WOBBLE sample and hold sampling signal
FEPIDGT CAPA punch out signal
116 SH6 I/0 FEP Servo S/H sample signal
P07 - General-purpose 1/0 (GIO/SerialCLK1)
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Pin Pin Name /0 Connection Description
Number Target

117 SH1 /0 FEP Sample timing signal for ROPC space detection, APC space
detection, and read power detection

118 SH2 I/0 FEP Sample timing signal for PCA peak, bottom detection, APC peak
detection, and mean valuer detection

119 SH3 I/0 FEP Sample timing signal for PCA mean value detection, APC space
detection, and read power detection, and erase detection

WIDGT VFO punch out signal
120 SH4 I/0 FEP ROPC mark detection sampling signal
P24 - General-purpose /0 (GIO/TxD1)

121 WTGT (0] FEP Write gate

122 BDO | FEP Dropout signal input

123 VDDS3 Power supply | Power supply | I/O pad VDD (3.3V)

124 VSS GND GND Digital Vss

125 vDD12 Power supply | Power supply | Internal logic VDD (1.2V)

126 OFTR | FEP Off track signal input

127 TC | FEP Track crossing signal input

128 VREFH | FEP 2.2V reference voltage input

129 RVI I/0 Res. Fixed current source for LVDS, WBL, and analog blocks

130 AVSSD1 GND GND WOBBLE analog Vss

131 CPOP2 I/0 Cap. Res. Filter connection pin for wobble PLL

132 CPOP1 I/0 Cap. Res. Filter connection pin for wobble PLL

133 AVDD33DI | Power supply | Power supply | WOBBLE analog VDD (3.3V)

134 SEO02 | FEP Error signal output after selection, analog input

135 SEO1 | FEP E rror signal output after selection, analog input

136 AVSSA GND GND Servo analog-to-digital converter analog Vss

137 AVDD33A | Power supply | Power supply | Servo analog-to-digital converter analog VDD (3.3V)

138 CDAT1 (0] Cap Smoothing capacitance for DRC-VCO

139 REFTOP (0] Cap Analog-to-digital converter reference voltage for DRC (TOP)

140 REFBTM (0] Cap Analog-to-digital converter reference voltage for DRC (BOTTOM)

141 REGDRC (0] Cap DRC analog-to-digital converter analog VDD (1.2V)
Internal regurator output

142 EQOUTB I FEP RF differential signal (NEG)

143 EQOUTA | FEP RF differential signal (POS)

144 | AVDD33DRC| Power supply | Power supply | DRC analog-to-digital converter analog VDD (3.3 V)
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3. LIC301 (BD7776ARFS) : CD-ROM/DVD-ROM 7CH POWER DRIVER

- Block Diagram
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+ Pin Function
No | Pin name Description No |Pin name Description
1 GND |GND 23 | SLVM |Motor driver power supply
2 DVcc | PWM block control power supply 24 VC Reference voltage input
3 TLIN | Tilt motor driver input 25 | SLIN2 |Motor driver input2
4 AVM | Actuator driver block power supply 26 | SLIN1 |Motor driver inputi
5 TKIN | Tracking driver input 27 | LRPM |Low speed rotational motor transfer terminal
6 FCIN | Focus driver input 28 | SLLIM |Input terminal for slide current limit
7 FCO+ | Focus driver inverted output 29 | SLO2- |Motor driver 2 non-inverted output
8 FCO- | Focus driver non-inverted output 30 | SLO2+ |[Motor driver 2 inverted output
9 TKO+ | Tilt driver inverted output 31 | SLO1- |Motor driver 1 non-inverted output
10| TKO- |Tilt driver non-inverted output 32 | SLO1+ |Motor driver 1 inverted output
11 TLO+ | Tracking driver inverted output 33 | SLGND |Motor driver power supply GND
12 TLO- | Tracking driver non-inverted output 34 | SPGND |Spindle driver power supply GND
13| AGND |BTL driver GND 35 \' Spindle driver output V
14| LDO+ |Loading driver inverted output 36 \W Spindle driver output W
15 LDO- |Loading driver non-inverted output 37 U Spindle driver output U
16| CTL1 |Loading driver control input 38 | SPLIM |Input terminal for spindle current limit
17| CTL2 |Loading driver control input 39 | SPIN |Spindle control voltage input
18| LDVM |Loading driver power supply 40 | C_COM |Condenser connection terminal (com)
19 Vce Power supply 41 | C_OUT |Condenser connection terminal (OUT)
20 LDIN | Loading driver input 42 | COM [Motor coil input terminal
21 | PRTRST | Protect input 43 FG FG signal output
22 | PRTFLG | Protect flag output 44 | SPVM |[Spindle driver Power supply
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BLOCK DIAGRAM
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CIRCUIT DIAGRAM

12
>
Y
z 5
Q 0]
a =
e 4 o¥ 28
- 923 o oy
— H 436 e s Ly
R 3 vaLotr 7 9e b, ag N
a3 i
< 83 +5ve 4 NELOIF 0 g P 79
| Is 4 EQOUTR 9
paSul =3 3F Lcass 0 1UF HOVREF Teros E00UTD e
o ca18 | :
1 HE Lciso L +3. 3V o8 |
+1.2vD [ wl oo 3 4778 av] | mrour | o i g MouTO
o wsd 83 g2
&% § 53 MoUTS
o 3| 9o Jo ]
g S8 e Swuim! L 5V N w 0y 3
CARPAEREE K 21 f)u o | 5| o ) 53 b o Lc207
Hﬁﬁl <[2] ||| Jalg o | B 8 L oT, 20 B i
pu— RESN E=lS ] B S [
EEEEEREE NERIECIRE ﬂf_ = e [ a5 A
EERENER EIEMIEL R Ell MouTL 05 B3|29) Sl= 93
TEMR EEEEEEEE EIERREEINE i 5 S pa 43.3v
§ - =
I AR RERREN| Tl o] | FRE 1 EE B . .
! il g 2 3 4 98 2 E|f85 4
B ghpakl SEFEZE & & 32 © z
10 NEHHIHEL B ; Eige o4 [d | 52¢8¢ ol
- K £ ® o @ ¢ W Leo W &9 el S L 8=
. g ] trower 3 ks Iy b g
2 L 2 - = 3 ) gy B - o ol o of o 79
A oo 1 LPPR > iy 8 9883883 8 a
. ] ~ S . SE R EREE: T8
102 c Lcto8 2 -t
o0 o —icia8 o RSDAT I N g
— 0. 1UF_ ASEN' ] N
Loy 3
s : s
Lcisa g o s SEN < o of @ ~ ol x| of o of o o N ww oo o on vy sl oa o o g
/6. 37 [ H LC130 LIC101 CH-SEL NINEEERERRRR R R R RD R R R L L
= =8| 0. 1UF = =] — =)
e = oo I CqlL O mO WH O Do o< -0 000 0 Xx u 0 0o
9 GO R LAA08 g AN22117A Toctss S3S8L Q8o R o RS BErsaRZARNLRGEENILYR S
o e F [ER) ci32_ 1.60F Lo LSEN. TRC-D 74 osa09 =2 <o =0 g mag HH200axr00g “g®@<00HpnOo 36 HINTAG
e T B 470 /6. 3V Jc13a 1. enF Lsax LSCR NENEI Q3 z nooaogNETIodJNNONNN Qg9 wn ow o INTAQ
E) —Jciss fr—e] TSDAT gnog dg > 0 = =] > O2EEONQ EYogOkFo Oz Qg a >0
= J i o — 74 5l Q > = 4 S o x x DR R = G T z z z > 35 /HDMACK
5 i — war ¢ L/ — veoa [ — 74 3¢ s3 © 2H8 8923k F = NDMACK
Te ) I AF_SHS — MONI3 = = I a [y N T g 35 b4 I0RDY
C HOVREF G Jicia7 | o 1] el e STER1-O 75 & g g E 3 N o 24 2 i " ToRDY|34
5 Lciag' 5. onF S |22 - 76 2 Q 33
2o ] TEP2D
— I JTo1as! e S [ir o S PWM3B/P13  PWMRA/P27 ek FoE & NIORD L0108,
R [ Ccid0,|0. 10r] 5o [0 5] se-oav 77 PWM2B/ TX/P12 30 S N 2 /o10M
R o — v/ [ o) PWM4 PWM3A/P31 o 2 o 9 NIOWR == ST ) ats
Teve VREFFD i e o 0 ] e — 78| vas78 £E £ 3 oMARG romang |’ = - L coas ' S50r — -
1 oo [ 3 <] 0 HODL15]
[ o oI ] o~ T e S 75| vop37e 83 3 S o015 -ootal UL 3 e
3 © by 3 ) =
8 LI fo 8 oun cawp By 5 [ ol e ke 80 vop12 HDDO -o0l0] h gl B ats
ayzafgdnggh} bayEEER3EEEaT S 81 8 HOD( 14] {FDOT 10T
g SHIEEE Y§4eddclIEEZazs pees 0. 1UF LPPS HDOD14 oolal 1 R o
rerPo TRTRRATS =
rerea] ‘ FEEEEEEEE |Lpem B2| ASENV/LPPM Hop1 127 HO0L1] ool 5] L — ATatio ]
t 1x0 B3| po4/GENED vssas 22 - | |-uere o] o amats
1) > roo(2 et At |
—_ " " Lcz0s —
Ll Tl L[ | B = 84 psoaT vopazs S o s
Ol e 513 mw 24 LRA27333
S| Bl | PO 5 & o8] s BsEN 85| msen HOD13 £ool13] g gl el P
Bz [ Tl 5 ol T S 3 1 e (ATALZS
S Eg[ F KTE Em B F E‘[JO SDAT 9 SDAT 86| gpaT HOD2 2. HDD[2] Kool isT T -
BLEl 33 D b e prm— 57| 22 \coliz] Lnerass | fz]
EE H EE 513 oA T
7 == o o el ; ! NRST HoD12 \rera, 22 RO
e al l 0 3 9 scx 88| ooy HoD3 [21 +HOD13] a7 X
- g & /DIOW. LR275,,, 82 \Ta#23 [t
R <L & ,.i 12 ¢oseL-co| 89 pgg 20 HOD(11] (75 %
s o pgen il 44 TKT LIC201 HOD11 2 oron 1w e e vt
3 gy sEN SEN 90 HDD[4] LRazE XX
.-
= = LI £ e R e ! SEN MN103SC76 HOD4 I 7 oz e
-
5 LAo4 2> 1 MOUTE o 91 18 HODL10] oMy ATakze |-
—] ™ Ther 39 1 VouTo i VPPEX HoD10 (2 e LEoB AR STCH
i TR SE02 Lceio ) oK
TCTE TILTE 3 oE 7 SE0T 0. 1UF X 92| po2/NLDERR HDDS HOD15]1 t—n T
T ¥ g Ug® T T 16 HINTAQ LR282 XX LR2E3 , 22 TA#31
L= s 58 i3 &S 93| | poEna \VDD316 Lceos 100816 —vw—[AEas jox LRees w33 g ATALS
is g g ag 0. 10F, FDAT LR286 80 g ATAEZA I
CLI - [y S— ) o4 5 Jobii e, TR T a1
vSS94 VS515 i
LIC401 9 a5 14 lal HOAQ LAng7s N
PSTEESENA Lcz2o tuF voolal [ross
6 i H vonta HODS e A . Moy R
15nF g I} 3 1 ST 'AIABL,A CcS
a LC221 0. 1UF SB HDDI[B] /HCS1 JLA289 XX W \TA#3S
i voD1296 HODS T —— R BlE—anese Lesy
uh 3 [iceze oo 97| vopagy . Hoplel Athiio T
35 3 (P27t
36 Lozes P—ii—y giov 8| yopsos s Hooi71 +3.3v oo
Lca24 10uF/ 10V o
- oo ATAPI_T_cONT 25 Pos/HFON NRESET HRST RIS Lpeo2
Lcpos B0 5 MONIO MA/SL F5
220, 100! vpp3100 MASTER/P23 L MA/SL
0. 1UF. a8 o MsTPOL
BsMD 101} BSMD MSTPOL/TRCDATA1/P17 [———n—f LR2g3
Lc2o04
) NESMD 102/ NBSMD  NPK2MD avon_x(Z o
PKMD 103 PK3MD/SAF 1/P00 6 - GND
PIMD NPK3MD/SRF2/PO 1 AVSS-TX = 7
NPKMD 104} NPKMD 5 AVSS_AX 5
IS 8 [
a < 4 Lcz203 e o o o el 2
NPKaMD 106 a I S AVSSDRC 3 y o0t pan g 92T 9] 9°T iemos, a0 1]
[o ) 7] < 3] /EJECT_KEY “ i
b 107] o N I 10 < & 2 Lcao2 /Lonosw 10201 #50 [ L2807, 420
4 = ] al a a < o 0. 1UF =
L} <N 1%} N a oy - < ol fl o zuuman 1 /OPENSH. O eoT #7 [zl exe ]
5 v 5o 08/ 9 Y3 -] = S T owwn <m GEFEZEEM
2 ) I NPK3MD oo Iz X< =] O = M < o @ i 17 B W e RV s B B = e e R LOAD+ 5717
8 b 4 BPOygLWUuonoscumDOOO®nQF WHOooOQoomadL L @ddao
Lo ¢ E L EELEHT ER PRI LI ST R R PR R R R E 4900 S
= i
p g F-DRV < FOCUS-D
4 [o viar *12¥ S &2 % I ~u MEERNEEERNENERERRENEENNREFRERERENE RN ERREREREE
ez 2g £ % LTI 2 B BB R R R R R R e R R I R R B R I R B AR R KA B
d 28 1S (] oo [pa [ ey (] g oy [ (R Y TR [RUY R} )[R Y R [y ) ) i ) ] ey iy ) QA ) A _
[T alx
Leaog 0. U7 A lrour7aev] | 3 — Lo, 47007 T 2 0%
o5 o i el o = — gt il Y +1.2v0) - P sl
sTER2 O 13 e Com [ Lo | oAy oAV - < TRC-D By = ~ ™ g N v
— Ghik TEIT =lien o fﬁﬁ gal  lep ES | gs RE © Gl G I I PR
LRPM Dgt 3 oL 3 58 ng x| ) = Kol g LT R L P 3 o s .4
(2334 [0 e s oy TR e EA B o] nu| Ho| Bl% Bol oS4 e N Q0 o —t2wtou
i s T g TILTORY = AT R R grareTar 120 T 88 [9E1RR B
i 1 il Lond - Lrag, seo < riro il ) = 4=l 1= RTRTETE] T° s 8 NEERY 52
)| Tl Py P o3 #4 By o] Tas b 29 T el %H(jo glg]dlg < Ja] J9e[%@ 5
— < ga ]
EEES =laa0 ] T g it )
3 E F) = TILT 5 ~ i 8 .
8 T 3 ek Y A L-oAv a2 g pai
=1, = T Loy - :Zﬂfq ETK b & Loan-b HE =R ol els el |1 & g2
il ) T W g s
e s A = o8| pel 1= R | A A S e
o s o el @ F-onv S ST
: SRET— = lc o manl® Tcaos p=giay o SP-0RV
B gBST o] cour 2 IR sPIN - SRy —a SP-DRV L L L L L T~ L ™0 RE0S
— g S oo nn s a TaT-oav 5% R e TS 100
LT B =L e - ] om0 Cemk — 5 < < < m
1 o5 il A b Nl g, 22 T v Bfggk 93 Y9:bs £ 83 e B 3
LIC301 T gal " L zeig ATt e sl 6 E g3 g
BD7776 i bifs) i © [ =
2 =l rhal o
sTer2
. ol " 198
8 R e
O S/ L
pu— Fo
1

Copyright © 2008 LG Electronics. Inc. All right reserved. 4-53 4-54 LGE Internal Use Only
Only for training and service purposes



CIRCUIT VOLTAGE CHART

LIC101 53 pulse 106 1.76 30 pulse 83 3.33 136 0.00 LIC601
1 3.32 54 pulse 107 1.73 31 pulse 84 pulse 137 3.31 1.GND 0.00
2 0.00 55 0.00 108 4.97 32 pulse 85 pulse 138 0.83 2.VvouT 1.20
3 0.00 56 pulse 109 1.74 33 pulse 86 pulse 139 2.27 3.VIN 3.30
4 0.00 57 pulse 110 1.75 34 pulse 87 3.17 140 1.76 LIC701
5 0.00 58 3.32 111 0.00 35 pulse 88 pulse 141 1.26 1.GND 0.00
6 3.32 59 0.00 112 1.67 36 pulse 89 0.00 142 2.00 2.VvouT 3.30
7 0.00 60 3.32 113 0.00 37 4.94 90 pulse 143 2.00 3.VIN 4.95
8 3.21 61 3.32 114 0.00 38 3.27 91 3.33 144 3.30
9 3.32 62 0.00 115 0.00 39 3.28 92 3.32 LIC301
10 0.00 63 0.00 116 1.67 40 0.00 93 3.32 1 0.00
11 0.00 64 0.00 117 2.28 41 4.95 94 0.00 2 4.88
12 3.32 65 2.04 118 2.21 42 3.27 95 1.80 3 1.65
13 3.51 66 2.04 119 3.08 43 3.27 96 1.19 4 4.88
14 0.00 67 4.97 120 4.10 44 pulse 97 3.27 5 1.65
15 2.22 68 2.21 121 4.97 45 3.27 98 4.94 6 1.65
16 1.67 69 1.20 122 2.51 46 4.94 99 3.30 7 2.45
17 0.82 70 0.65 123 2.49 47 1.18 100 3.28 8 2.54
18 2.09 71 0.85 124 2.51 48 0.00 101 1.39 9 2.45
19 1.60 72 0.82 125 0.00 49 3.28 102 1.00 10 2.54
20 0.85 73 0.00 126 0.00 50 0.00 103 1.39 1 2.48
21 0.82 74 0.00 127 3.28 51 2.63 104 1.00 12 2.49
22 0.65 75 0.00 128 3.28 52 0.00 105 1.39 13 0.00
23 4.97 76 0.00 LIC201 53 0.00 106 0.98 14 6.00
24 0.00 77 0.00 1 0.00 54 3.27 107 1.00 15 6.00
25 0.00 78 0.00 2 2.00 55 3.27 108 1.40 16 3.26
26 0.00 79 2.18 3 3.31 56 0.00 109 0.00 17 3.26
27 0.00 80 2.22 4 3.31 57 3.28 110 pulse 18 12.50
28 0.00 81 0.00 5 0.00 58 0.00 111 3.31 19 12.50
29 0.00 82 2.20 6 0.00 59 3.29 112 pulse 20 1.65
30 1.00 83 2.22 7 3.31 60 0SsC 113 pulse 21 0.00
31 3.32 84 0.00 8 3.30 61 0SsC 114 pulse 22 0.00
32 0.00 85 0.00 9 0.00 62 0.00 115 3.31 23 12.50
33 3.32 86 2.22 10 3.30 63 0.00 116 0.00 24 1.66
34 3.32 87 2.18 11 pulse 64 0.00 117 0.00 25 1.70
35 0.00 88 2.18 12 pulse 65 pulse 118 0.00 26 1.71
36 0.00 89 0.00 13 pulse 66 3.29 119 0.00 27 0.00
37 0.00 90 2.23 14 pulse 67 1.19 120 0.00 28 1.17
38 0.00 91 1.62 15 0.00 68 1.65 121 0.00 29 12.50
39 0.00 92 1.58 16 3.29 69 1.63 122 0.00 30 12.50
40 0.00 93 1.59 17 pulse 70 1.64 123 3.28 31 12.50
41 0.00 94 0.00 18 pulse 71 1.64 124 0.00 32 12.50
42 0.00 95 0.00 19 pulse 72 0.00 125 1.19 33 0.00
43 0.00 96 4.97 20 pulse 73 1.64 126 0.00 34 0.00
44 0 97 0.00 21 pulse 74 0.00 127 3.28 35 PULSE
45 4.97 98 0.00 22 pulse 75 1.66 128 2.21 36 PULSE
46 pulse 99 0.00 23 pulse 76 1.97 129 1.50 37 PULSE
47 pulse 100 0.00 24 pulse 77 1.85 130 0.00 38 1.12
48 pulse 101 1.80 25 3.28 78 0.00 131 0.00 39 1.76
49 3.31 102 1.78 26 0.00 79 3.29 132 0.00 40 PULSE
50 0.00 103 1.77 27 pulse 80 1.20 133 3.31 41 PULSE
51 pulse 104 1.80 28 pulse 81 3.33 134 1.60 42 PULSE
52 pulse 105 3.32 29 pulse 82 3.33 135 2.08 43 PULSE
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PRINTED CIRCUIT BOARD DIAGRAMS

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