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SAFETY PRECAUTIONS

IMPORTANT SAFETY NOTICE

Many electrical and mechanical parts in this chassis have special safety-related characteristics. These parts are identified by A in the

Schematic Diagram and Exploded View.

It is essential that these special safety parts should be replaced with the same components as recommended in this manual to prevent

Shock, Fire, or other Hazards.

Do not modify the original design without permission of manufacturer.

General Guidance

An isolation Transformer should always be used during the
servicing of a receiver whose chassis is not isolated from the AC
power line. Use a transformer of adequate power rating as this
protects the technician from accidents resulting in personal injury
from electrical shocks.

It will also protect the receiver and it's components from being
damaged by accidental shorts of the circuitry that may be
inadvertently introduced during the service operation.

If any fuse (or Fusible Resistor) in this TV receiver is blown,
replace it with the specified.

When replacing a high wattage resistor (Oxide Metal Film Resistor,
over 1 W), keep the resistor 10 mm away from PCB.

Keep wires away from high voltage or high temperature parts.
Before returning the receiver to the customer,

always perform an AC leakage current check on the exposed
metallic parts of the cabinet, such as antennas, terminals, etc., to
be sure the set is safe to operate without damage of electrical
shock.

Leakage Current Cold Check(Antenna Cold Check)

With the instrument AC plug removed from AC source, connect an
electrical jumper across the two AC plug prongs. Place the AC
switch in the on position, connect one lead of ohm-meter to the AC
plug prongs tied together and touch other onm-meter lead in turn to
each exposed metallic parts such as antenna terminals, phone
jacks, etc.

If the exposed metallic part has a return path to the chassis, the
measured resistance should be between 1 MQ and 5.2 MQ.

When the exposed metal has no return path to the chassis the
reading must be infinite.

An other abnormality exists that must be corrected before the
receiver is returned to the customer.
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Leakage Current Hot Check (See below Figure)
Plug the AC cord directly into the AC outlet.

Do not use a line Isolation Transformer during this check.
Connect 1.5 K/ 10 watt resistor in parallel with a 0.15 uF capacitor
between a known good earth ground (Water Pipe, Conduit, etc.)
and the exposed metallic parts.

Measure the AC voltage across the resistor using AC voltmeter
with 1000 ohms/volt or more sensitivity.

Reverse plug the AC cord into the AC outlet and repeat AC voltage
measurements for each exposed metallic part. Any voltage
measured must not exceed 0.75 volt RMS which is corresponds to
0.5 mA.

In case any measurement is out of the limits specified, there is
possibility of shock hazard and the set must be checked and
repaired before it is returned to the customer.

Leakage Current Hot Check circuit

AC Volt-meter

R

Good Earth Ground

© G such as WATER PIPE,
To Instrument's 015 uF CONDUIT etc.
exposed
METALLIC PARTS I I
~— e

1.5 Kohm/10W

When 25Ais impressed between Earth and 2nd Ground
for 1 second, Resistance must be less than 0.1 Q
*Base on Adjustment standard

LGE Internal Use Only



SERVICING PRECAUTIONS

CAUTION: Before servicing receivers covered by this service
manual and its supplements and addenda, read and follow the
SAFETY PRECAUTIONS on page 3 of this publication.

NOTE: If unforeseen circumstances create conflict between the
following servicing precautions and any of the safety precautions
on page 3 of this publication, always follow the safety precautions.
Remember: Safety First.

General Servicing Precautions

1. Always unplug the receiver AC power cord from the AC power
source before;

a. Removing or reinstalling any component, circuit board mod-
ule or any other receiver assembly.

b. Disconnecting or reconnecting any receiver electrical plug or
other electrical connection.

c. Connecting a test substitute in parallel with an electrolytic
capacitor in the receiver.
CAUTION: A wrong part substitution or incorrect polarity
installation of electrolytic capacitors may result in an explo-
sion hazard.

2. Test high voltage only by measuring it with an appropriate
high voltage meter or other voltage measuring device (DVM,
FETVOM, etc) equipped with a suitable high voltage probe.

Do not test high voltage by "drawing an arc".

3. Do not spray chemicals on or near this receiver or any of its
assemblies.

4. Unless specified otherwise in this service manual, clean
electrical contacts only by applying the following mixture to the
contacts with a pipe cleaner, cotton-tipped stick or comparable
non-abrasive applicator; 10 % (by volume) Acetone and 90 %
(by volume) isopropy! alcohol (90 % - 99 % strength)
CAUTION: This is a flammable mixture.

Unless specified otherwise in this service manual, lubrication of
contacts in not required.

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

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

7. Always connect the test receiver ground lead to the receiver
chassis ground before connecting the test receiver positive
lead.

Always remove the test receiver ground lead last.

8. Use with this receiver only the test fixtures specified in this
service manual.

CAUTION: Do not connect the test fixture ground strap to any
heat sink in this receiver.

Electrostatically Sensitive (ES) Devices

Some semiconductor (solid-state) devices can be damaged eas-

ily 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 dam-
age caused by static by static electricity.

1. Immediately before handling any semiconductor component or
semiconductor-equipped assembly, drain off any electrostatic
charge on your body by touching a known earth ground. Alter-
natively, obtain and wear a commercially available discharging
wrist strap device, which should be removed to prevent poten-
tial shock reasons prior to applying power to the unit under test.
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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 expo-
sure of the assembly.

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

4. Use only an anti-static type 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
electrical charges 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 electri-
cally shorted together by conductive foam, aluminum foil or
comparable conductive material).

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

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

8. Minimize bodily motions when handling unpackaged replace-
ment ES devices. (Otherwise harmless motion such as the
brushing together of your clothes fabric or the lifting of your
foot from a carpeted floor can generate static electricity suf-
ficient to damage an ES device.)

General Soldering Guidelines

1. Use a grounded-tip, low-wattage soldering iron and appropriate
tip size and shape that will maintain tip temperature within the
range or 500 °F to 600 °F.

2. Use an appropriate gauge of RMA resin-core solder composed
of 60 parts tin/40 parts lead.

3. Keep the soldering iron tip clean and well tinned.

4. Thoroughly clean the surfaces to be soldered. Use a mall wire-
bristle (0.5 inch, or 1.25 cm) brush with a metal handle.

Do not use freon-propelled spray-on cleaners.

5. Use the following unsoldering technique

a. Allow the soldering iron tip to reach normal temperature.
(500 °F to 600 °F)

b. Heat the component lead until the solder melts.

¢. Quickly draw the melted solder with an anti-static, suction-
type solder removal device or with solder braid.

CAUTION: Work quickly to avoid overheating the circuit
board printed foil.
6. Use the following soldering technique.

a. Allow the soldering iron tip to reach a normal temperature
(500 °F to 600 °F)

b. First, hold the soldering iron tip and solder the strand against
the component lead until the solder melts.

c. Quickly move the soldering iron tip to the junction of the
component lead and the printed circuit foil, and hold it there
only until the solder flows onto and around both the compo-
nent lead and the foil.

CAUTION: Work quickly to avoid overheating the circuit
board printed foil.

d. Closely inspect the solder area and remove any excess or
splashed solder with a small wire-bristle brush.
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IC Remove/Replacement

Some chassis circuit boards have slotted holes (oblong) through

which the IC leads are inserted and then bent flat against the cir-
cuit foil. When holes are the slotted type, the following technique

should be used to remove and replace the IC. When working with
boards using the familiar round hole, use the standard technique

as outlined in paragraphs 5 and 6 above.

Removal

1. Desolder and straighten each IC lead in one operation by
gently prying up on the lead with the soldering iron tip as the
solder melts.

2. Draw away the melted solder with an anti-static suction-type
solder removal device (or with solder braid) before removing
the IC.

Replacement

1. Carefully insert the replacement IC in the circuit board.

2. Carefully bend each IC lead against the circuit foil pad and
solder it.

3. Clean the soldered areas with a small wire-bristle brush.

(It is not necessary to reapply acrylic coating to the areas).

"Small-Signal"” Discrete Transistor

Removal/Replacement

1. Remove the defective transistor by clipping its leads as close
as possible to the component body.

2. Bend into a "U" shape the end of each of three leads remaining
on the circuit board.

3. Bend into a "U" shape the replacement transistor leads.

4. Connect the replacement transistor leads to the corresponding
leads extending from the circuit board and crimp the "U" with
long nose pliers to insure metal to metal contact then solder
each connection.

Power Output, Transistor Device

Removal/Replacement

1. Heat and remove all solder from around the transistor leads.

2. Remove the heat sink mounting screw (if so equipped).

3. Carefully remove the transistor from the heat sink of the circuit
board.

4. Insert new transistor in the circuit board.

5. Solder each transistor lead, and clip off excess lead.

6. Replace heat sink.

Diode Removal/Replacement

1. Remove defective diode by clipping its leads as close as pos-
sible to diode body.

2. Bend the two remaining leads perpendicular y to the circuit
board.

3. Observing diode polarity, wrap each lead of the new diode
around the corresponding lead on the circuit board.

4. Securely crimp each connection and solder it.

5. Inspect (on the circuit board copper side) the solder joints of
the two "original" leads. If they are not shiny, reheat them and if
necessary, apply additional solder.

Fuse and Conventional Resistor

Removal/Replacement

1. Clip each fuse or resistor lead at top of the circuit board hollow
stake.

2. Securely crimp the leads of replacement component around
notch at stake top.
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3. Solder the connections.
CAUTION: Maintain original spacing between the replaced
component and adjacent components and the circuit board to
prevent excessive component temperatures.

Circuit Board Foil Repair

Excessive heat applied to the copper foil of any printed circuit
board will weaken the adhesive that bonds the foil to the circuit
board causing the foil to separate from or "lift-off" the board. The
following guidelines and procedures should be followed whenever
this condition is encountered.

At IC Connections

To repair a defective copper pattern at IC connections use the
following procedure to install a jumper wire on the copper pattern
side of the circuit board. (Use this technique only on IC connec-
tions).

1. Carefully remove the damaged copper pattern with a sharp
knife. (Remove only as much copper as absolutely necessary).

2. carefully scratch away the solder resist and acrylic coating (if
used) from the end of the remaining copper pattern.

3. Bend a small "U" in one end of a small gauge jumper wire and
carefully crimp it around the IC pin. Solder the IC connection.

4. Route the jumper wire along the path of the out-away copper
pattern and let it overlap the previously scraped end of the
good copper pattern. Solder the overlapped area and clip off
any excess jumper wire.

At Other Connections

Use the following technique to repair the defective copper pattern
at connections other than IC Pins. This technique involves the
installation of a jumper wire on the component side of the circuit
board.

1. Remove the defective copper pattern with a sharp knife.
Remove at least 1/4 inch of copper, to ensure that a hazardous
condition will not exist if the jumper wire opens.

2. Trace along the copper pattern from both sides of the pattern
break and locate the nearest component that is directly con-
nected to the affected copper pattern.

3. Connect insulated 20-gauge jumper wire from the lead of the
nearest component on one side of the pattern break to the lead
of the nearest component on the other side.

Carefully crimp and solder the connections.
CAUTION: Be sure the insulated jumper wire is dressed so the
it does not touch components or sharp edges.
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SPECIFICATION

NOTE : Specifications and others are subject to change without notice for improvement.

1. Application range

This specification is applied to the LCD TV used LD22E
chassis.

2. Requirement for Test

Each part is tested as below without special appointment.

1) Temperature: 25 °C £ 5 °C(77 °F +9 °F), CST: 40°C + 5 °C
2) Relative Humidity: 65 % = 10 %
3) Power Voltage
: Standard input voltage (AC 100-240 V~, 50/60 Hz)
* Standard Voltage of each products is marked by models.
4) Specification and performance of each parts are followed
each drawing and specification by part number in
accordance with BOM.
5) The receiver must be operated for about 20 minutes prior to
the adjustment.

4. Model General Specification

3. Test method

1) Performance: LGE TV test method followed
2) Demanded other specification

- Safety : CE, IEC specification
-EMC : CE, IEC
- Wireless : Wireless HD Specification (Option)

No. Item Specification

Remarks

1 Market EU(PAL Market-36Countries)

DTV & Analog (Total 37 countries)

DTV (MPEG2/4, DVB-T) : 30 countries

Germany, Netherland, Switzerland, Hungary, Austria,
Slovenia, Bulgaria, France, Spain, Italy, Belgium, Russia,
Luxemburg, Greece, Czech, Croatia, Turkey, Moroco, Ire-
land, Latvia, Estonia, Lithuania, Poland, Portugal, Romania,
Albania, Bosnia, Serbia, Slovakia, Beralus

DTV (MPEG2/4, DVB-T2) : 7 countries
UK, Sweden, Denmark, Finland, Norway, Ukraine, Kaza-
khstan, Ireland

DTV (MPEG2/4, DVB-C) : 37 countries

Germany, Netherland, Switzerland, Hungary, Austria,
Slovenia, Bulgaria, France, Spain, Italy, Belgium, Russia,
Luxemburg, Greece, Czech, Croatia, Turkey, Moroco, Ire-
land, Latvia, Estonia, Lithuania, Poland, Portugal, Romania,
Albania, Bosnia, Serbia, Slovakia, Beralus, UK, Sweden,
Denmark, Finland, Norway, Ukraine, Kazakhstan

DTV (MPEG2/4,DVB-S) : 30 countries

Germany, Netherland, Switzerland, Hungary, Austria,
Slovenia, Bulgaria, France, Spain, Italy, Belgium, Russia,
Luxemburg, Greece, Czech, Croatia, Turkey, Moroco, Ire-
land, Latvia, Estonia, Lithuania, Poland, Portugal, Romania,
Albania, Bosnia, Serbia, Slovakia, Beralus

Supported satellite : 22 satellites

HISPASAT 1C/1D, ATLANTIC BIRD 2, NILESAT 101/102,
ATLANTIC BIRD 3, AMOS 2/3, THOR 5/6, IRIUS 4, EU-
TELSAT-W3A, EUROBIRD 9°, EUTELSAT-W2A, HOTBIRD
6/8/9, EUTELSAT-SESAT, ASTRA 1L/H/M/KR, ASTRA
3°/3B, BADR 4/6, ASTRA 2D, EUROBIRD 3, EUTELSAT-
W7, HELLASSAT 2, EXPRESS AM1, TURKSAT 2°/3°,
INTERSAT10
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No. ltem

Specification

Remarks

2 | Broadcasting system

1)
2)
3)
4) SECAM L/L, DK, BG, |
5) DVB-T
6)
7)
8)

DVB-S: Satellite

3 | Receiving system

Analog : Upper Heterodyne
Digital : COFDM, QAM

» DVB-T

- Guard Interval(Bitrate_Mbit/s)
1/4,1/8, 1/16, 1/32

- Modulation : Code Rate

QPSK : 1/2,2/3, 3/4,5/6, 7/8
16-QAM : 1/2, 2/3, 3/4, 5/6, 7/8
64-QAM : 1/2,2/3, 3/4, 5/6, 7/8
» DVB-T2

- Guard Interval(Bitrate_Mbit/s)

1/4,1/8, 1/16, 1/32, 1/128, 19/128, 19/256,
- Modulation : Code Rate

QPSK :1/2,2/5, 2/3, 3/4, 5/6

16-QAM : 1/2, 2/5, 2/3, 3/4, 5/6

64-QAM : 1/2, 2/5, 2/3, 3/4, 5/6

256-QAM : 1/2, 2/5, 2/3, 3/4, 5/6

» DVB-C
- Symbolrate :
4.0Msymbols/s to 7.2Msymbols/s
- Modulation :
16QAM, 64-QAM, 128-QAM and 256-QAM

» DVB-S/S2
- symbolrate
DVB-S2 (8PSK / QPSK) : 2 ~ 45Msymbol/s
DVB-S (QPSK): 2 ~ 45Msymbol/s
- viterbi
DVB-S mode :1/2, 2/3, 3/4, 5/6, 7/8
DVB-S2 mode : 1/2, 2/3, 3/4, 3/5, 4/5, 5/6, 8/9, 9/10

4 | Scart Gender Jack (1EA)

PAL, SECAM

Scart jack is Full scart and support MNT/DTV-OUT
(not support DTV Auto AV)

5 | Video Input RCA(1EA)

PAL, SECAM, NTSC

4 System : PAL, SECAM, NTSC, PAL60
AV gender jack 1EA

6 | Head phone out

Antenna, AV1, AV2, Component,
RGB, HDMI1, HDMI2, HDMI3,
HDMI4, USB1, USB2, USB3

Y/Cb/Cr Component Gender 1EA
7 | Component Input (1EA) Y/Pb/Pr P
8 | RGB Input RGB-PC Analog(D-SUB 15PIN)
HDMI1-DTV HDMI4 : PC support(HDMI version 1.3)
9 | HDMI Input (4EA) :Bm:gzgx Support HDCP
HDMI4-DTV
RGB/DVI Audio L/R Input
10 | Audio Input (3EA) Component
AV
11 | SPDIF out (1EA) SPDIF out

12 | USB (3EA)

EMF, DivX HD, For SVC (download)

JPEG, MP3, DivX HD

13 | Ethernet Connect(1EA)

Ethernet Connect
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5. Component Video Input (Y, Cs/PB, CR/PR)

No. Resolution H-freq(kHz) V-freq(Hz) Porposed
1 720%480 15.73 60.00 SDTV, DVD 480i
2 720%480 15.63 59.94 SDTV, DVD 480i
3 720%480 31.47 59.94 480p
4 720%480 31.50 60.00 480p
5 | 720x576 15.625 50.00 SDTV, DVD 625 Line
6 720%x576 31.25 50.00 HDTV 576p
7 1280%720 45.00 50.00 HDTV 720p
8 1280x720 44 .96 59.94 HDTV 720p
9 1280x720 45.00 60.00 HDTV 720p
10 | 1920%x1080 31.25 50.00 HDTV 1080i
11 | 1920%1080 33.75 60.00 HDTV 1080i
12 | 1920%x1080 33.72 59.94 HDTV 1080i
13 | 1920%x1080 56.250 50 HDTV 1080p
14 | 1920x1080 67.5 60 HDTV 1080p

6. RGB input (PC)

No. Resolution H-freq(kHz) V-freq.(Hz) Proposed
1 | 640 x 350 @70Hz 31.468 70.09 EGA
2 | 720 x 400 @70Hz 31.469 70.08 DOS
3 | 640 x 480 @60Hz 31.469 59.94 VESA(VGA)
4 | 800 x 600 @60Hz 37.879 60.31 VESA(SVGA)
5 | 1024 x 768 @60Hz 48.363 60.00 VESA(XGA)
6 | 1152 x 864 @60Hz 54.348 60.053 VESA
7 | 1360 x 768 @60Hz 47.712 60.015 VESA(WXGA)
8 |1920 x 1080 @60Hz | 67.5 60.00 WUXGA(Reduced Blanking))
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7. HDMI Input

7.1. DTV mode
No. Resolution H-freq(kHz) V-freq.(kHz) Proposed
1. 640*480 31.469/31.5 59.94/60 SDTV 480P
2. 720*480 31.469/31.5 59.94 /60 SDTV 480P
3. 720*576 31.25 50 SDTV 576P
4. 720*576 15.625 50 SDTV 576l
5. 1280*720 37.500 50 HDTV 720P
6. 1280*720 44.96 / 45 59.94 / 60 HDTV 720P
7. 1920*1080 33.72/33.75 59.94 /60 HDTV 1080l
8. 1920*1080 28.125 50.00 HDTV 1080l
9. 1920*1080 26.97 /27 23.97 /24 HDTV 1080P
10. 1920*1080 25 HDTV 1080P
1. 1920*1080 33.716 / 33.75 29.976/30.00 HDTV 1080P
12. 1920*1080 56.250 50 HDTV 1080P
13. 1920*1080 67.43/67.5 59.94 / 60 HDTV 1080P
7.2. PC mode
No. Resolution H-freq(kHz) V-freq.(Hz) Proposed
1 640 x 350 @70Hz | 31.468 70.09 EGA
2 720 x 400 @70Hz | 31.469 70.08 DOS
3 640 x 480 @60Hz | 31.469 59.94 VESA(VGA)
4 800 x 600 @60Hz | 37.879 60.31 VESA(SVGA)
5 1024 x 768 @60Hz | 48.363 60.00 VESA(XGA)
6 1152 x 864 @60Hz | 54.348 60.053 VESA
7 1280 x 1024 @60Hz | 63.981 60.020 VESA(SXGA)
8 1360 x 768 @60Hz | 47.712 60.015 VESA(WXGA)
9 1920 x 1080 @60Hz | 67.5 60.00 WUXGA(Reduced Blanking))
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ADJUSTMENT INSTRUCTION

1. Application Range
This specification sheet is applied to all of the LED LCD TV
with LD22E chassis.

2. Designation

(1) Because this is not a hot chassis, it is not necessary to
use an isolation transformer. However, the use of isolation
transformer will help protect test instrument.

(2) Adjustment must be done in the correct order.

(3) The adjustment must be performed in the circumstance of
25 °C £ 5 °C of temperature and 65 % + 10 % of relative
humidity if there is no specific designation.

(4) The input voltage of the receiver must keep AC 100-240
V~, 50/60 Hz.

(5) The receiver must be operated for about 5 minutes prior to
the adjustment when module is in the circumstance of over
15.

In case of keeping module is in the circumstance of 0 °C, it
should be placed in the circumstance of above 15 °C for 2
hours.

In case of keeping module is in the circumstance of below
-20 °C, it should be placed in the circumstance of above 15
°C for 3 hours.

[Caution]

When still image is displayed for a period of 20 minutes or
longer (Especially where W/B scale is strong. Digital pattern
13ch and/or Cross hatch pattern 09ch), there can some
afterimage in the black level area.

3. Automatic Adjustment
3.1. ADC Adjustment

3.1.1. Overview

ADC adjustment is needed to find the optimum black level
and gain in Analog-to-Digital device and to compensate RGB
deviation.

3.1.2. Equipment & Condition

(1) USB to RS-232C Jig
(2) MSPG-925 Series Pattern Generator(MSPG-925FA,
pattern - 65)
- Resolution : 1080P Comp1
1920*1080 RGB
- Pattern : Horizontal 100% Color Bar Pattern
- Pattern level : 0.7 £ 0.1 Vp-p
- Image

3.1.3. Adjustment
(1) Adjustment method
= Don’t need to adjust ADC because there is data in OTP
and adjusted initially.
= Check ADC adjustment
1) Press In start key on the Adj. Remote Control, then
Adjust ADC(OTP) status is displayed on “1.Adjustment
check”. Select “2.ADC Data”, then ADC data is
displayed.
2) Press Adj. key on the Adjustmetn Remote Control, and
select “9.ADC Calibration”. Set up the ADC Type to
OTP, then Select [Start] button by pressing Enter key,
Component and RGB are Writed and display Success
or NG.

(2) Adj. protocol

Protocol Command Set ACK

Enter adj. mode aa 00 00 a 00 OKO0Ox

xb 0004 | b 00 OK04x (Adjust 480i, 1080p Comp1 )

Source change
xb 00 06 b 00 OK06x (Adjust 19201080 RGB)

Begin adj. ad 00 10

OKx (Case of Success)

Return adj. result NGx (Case of Fail)

(main) (main)
ad 00 20 000000000000000000000000007c007b006dx

Read adj. data
(sub) (Sub)
ad 00 21 000000070000000000000000007c00830077x

NG 03 00x (Fail)
NG 03 01x (Fail)
NG 03 02x (Fail)
OK 03 03x (Success)

Confirm adj. ad 00 99

End adj. aa 00 90 a 00 OK90x

Ref.) ADC Adj. RS232C Protocol_Ver1.0

(3) Adj. order
- aa 00 00 [Enter ADC adj. mode]
- xb 00 04 [Change input source to Component1 (480i&
1080p)]
- ad 00 10 [Adjust 480i&1080p Comp1]
- xb 00 06 [Change input source to RGB(1024*768)]
- ad 00 10 [Adjust 1920*1080 RGB]
- ad 00 90 End adj.
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3.2. MAC address D/L, Cl+ key D/L, Widevine  3.3.3. WIDEVINE key Inspection

key D/L, ESN D/L - Confirm ke)f input data at the "IN START" MENU Mode.
; INSTA i
Connect: USB port i Model Name - GLNBAL-PLAT4
Communication Prot connection  Serial Number :SKN1IOT o\ ¢
= Com 1,2,3,4 and 115200(Baudrate) : 11,018 \‘
Mode check: Online Only Bo0Tversion < NOWS /o0 [JMAC Address  : 00:00:23:47:02:00
= check the test process: DETECT -> MAC -> Cl -> Widevine 4 EDID (RGB/HDMI) EOMTK/53691 iJIP Address :0.0.0.0
->ESN B o Resn & il Widevine : LGTV12LMTK000001057
- Play: START % Wi-FiChannel :0 |} RF Receiver Version :00.00.00
Reo Mo, (oeRoro || ADemod F/W Ver.  :0xa0b2f
». Result: Ready, Test, OK or NG ”hgg%degrsess SN ’ D'D:mgd EW Ver. ;R
=. Printer Out (MAC Address Label) }\gF.d;evc.rélevﬁmghmmo%%oga057 | b bug Sthtus - DEBUG
s A - faw TR Access USB Status: 0/0(T)/0(C)
FFodustinomation - y FTestnormaton - .Demod F/W Ver.
i e T % _ tatus : DEBUG uTT:44
FACTOF [MODE v ‘ @ oo coess USB Seus 0/00/0C) - § APP History Ver.: 19675
‘ e APP History Ver.: 19675 ! |k Eye Q Gain : 5000
\12Y_MTK_MAC_CI_W|de_ESN H— o oo B o
= T e 3.4. LAN PORT INSPECTION(PING TEST)
| Connect SET — LAN port == PC — LAN Port
‘ * | SET ——| PC |

R ‘\F 3.4.1. Equipment setting
o (1) Play the LAN Port Test PROGRAM.
Play:\Start (2) Input IP set up for an inspection to Test Program.
*IP Number : 12.12.2.2

3.4.2. LAN PORT inspection(PING TEST)

3.3. LAN (1) Play the LAN Port Test Program.
3.3.1. Equipment & Condition (2) Connect each other LAN Port Jack.
quip . . (3) Play Test (F9) button and confirm OK Message.
= Each other connection to LAN Port of IP Hub and Jig (4) Remove LAN cable

e
kel =

3.3.2. LAN inspection solution
= LAN Port connection with PCB
= Network setting at MENU Mode of TV
= Setting automatic IP
= Setting state confirmation

— If automatic setting is finished, you confirm IP and MAC
Address.

PCBA JIG Ready ‘ Setting automatic IP |

l ! IP : 192.168.123.254 @ PingTest,
l R =

Copyright © 2012 LG Electronics. Inc. All rights reserved. -1 - LGE Internal Use Only
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3.5. Model name & Serial number Download
3.5.1. Model name & Serial number D/L
- Press "Power on" key of service remote control.
(Baud rate : 115200 bps)
- Connect RS232 Signal Cable to RS-232 Jack.
- Write Serial number by use RS-232.
- Must check the serial number at Instart menu.

3.5.2. Method & notice
(1) Serial number D/L is using of scan equipment.
(2) Setting of scan equipment operated by Manufacturing
Technology Group.
(3) Serial number D/L must be conformed when it is produced
in production line, because serial number D/L is mandatory
by D-book 4.0

* Manual Download (Model Name and Serial Number)
If the TV set is downloaded by OTA or service man, sometimes
model name or serial number is initialized.(Not always)
It is impossible to download by bar code scan, so It need
Manual download.
1) Press the "Instart" key of Adjustment remote control.
2) Go to the menu "5.Model Number D/L" like below photo.
3) Input the Factory model name(ex 47LM760S-ZB-A) or

Serial number like photo.

Model Number D/L
.

SKJY1107

5PP History Vier 2568
Eye0) Gain 5000
0L 016D ALEF S2173 000K

4) Check the model name Instart menu. — Factory name
displayed. (ex 47LM760S-ZB)

5) Check the Diagnostics.(DTV country only) — Buyer
model displayed. (ex 47LM760S-ZB)

3.6. Cl+ Key checking method
- Check the Section 3.2
Check whether the key was downloaded or not at ‘In Start’
menu. (Refer to below).
HOMI4
7. Device CN : -

OK(0AOC)

=> Check the Download to Cl+ Key value in LGset.

3.6.1. Check the method of CI+ Key value
(1) Check the method on Instart menu
(2) Check the method of RS232C Command
1) Into the main ass’y mode(RS232: aa 00 00)
CMD 1 CMD 2 Data 0

A A o | o

Copyright © 2012 LG Electronics. Inc. All rights reserved.
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2) Check the key download for transmitted command
(RS232: ci 00 10)

CMD 1 CMD 2 Data 0
C | 1 0

3) Result value
- Normally status for download : OKx
- Abnormally status for download : NGx

3.6.2. Check the method of Cl+ key value(RS232)
1) Into the main ass’y mode(RS232: aa 00 00)

CMD1 | CMD2 Data 0
A A o | o

2) Check the mothed of Cl+ key by command
(RS232: ci 00 20)

CMD 1 CMD 2 Data 0
C | 2 0

3) Result value
i 01 OK 1d1852d21c1ed5dcx

L. Cl+ Key Value

3.7. WIFI MAC ADDRESS CHECK
(1) Using RS232

H-freq(kHz) V-freq.(Hz)

Transmission

[AllN0ISet IDIO[20][Cr] | [OJIKIX] or [NG]

-12 -

(2) Check the menu on in-start.

IN START
Mol : GLOBAL-PLAT4
Serial Number : SKJY1107
S/W Version $01.24.01.01
MICOM Version 11.028
BOOT Version :1.00.
FRC Version 1063
LG1132/LG5812 Ver,  :0x0e / Ox0c
PWM (min/max/3DDuty): 5 / 80 /100
EDID (RGB/HDMI)  :0.f/ 0.ff
Chip Type 1LG 1152
Wi-Fi Version 1.0
Wi-Fi Channel 0
Wi-Fi MAC

Wi-Fi | : 00:1E:B2:C3:07:45
MIAC AGAIESS - (ZIZ121L1512
IP Address 10,000

ine : LGTV12LLGE000000524

imming/SR Ver, :00.48/0x13
eiver Version :03.36
od F/W Ver, : 0x20b2f
od F/W Ver, : 0x107

Sta

UTT :4

APP History Ver.: 25682

Eye Q Gain : 5000

POL DB : LGD_ALEF_S121 T3_XXXXXX

us: 0/0(T)/0(C)
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4. Manual Adjustment
*ADC adjustment is not needed because of OTP(Auto ADC
adjustment)

4.1 EDID(The Extended Display Identification
Data)/DDC(Display Data Channel) download

4.1.1. Overview
It is a VESA regulation. A PC or a MNT will display an optimal
resolution through information sharing without any necessity
of user input. It is a realization of "Plug and Play".

4.1.2. Equipment
- Since embedded EDID data is used, EDID download JIG,
HDMI cable and D-sub cable are not need.
- Adjustment remote control

4.1.3. Download method
(1) Press "ADJ" key on the Adjustment remote control then
select "10.EDID D/L", By pressing "Enter" key, enter EDID
D/L menu.
(2) Select "Start" button by pressing "Enter" key, HDMI1/
HDMI2/ HDMI3/ HDMI4/ RGB are writing and display OK
or NG.

For Analog For HDMI EDID
D-sub to D-sub | DVI-D to HDMI or HDMI to HDMI

4.1.4. EDID DATA
(1) EDID DATA

HDMI_EDID DATA _20
0x00[0x01] 0x02 [ 0x03 [0x04 [ 0x05 | 0x06 | 0x07 | 0x08 [ 0x09] 0x0A] 0x0B [ 0x0C [ 0x00 [ 0x0E | 0x0F
0x00| 00 | FF | FF | FF | FF | FF | FF | 00 | 1E | 6D
0x01 01 |05 [ 80 [ A0 | 5A | 78 | OA | EE | o1 | A3 | 54 | 4C | 99 | 26
0x02| OF | 60 | 64 | A1 | 08 [ 00 | 31 | 40 [ 45 [ 40 | 61 | 40 [ 71 | 40 | &1 | 80
0x05] 01 | 01 | o1 |01 [ o1 [ 01 | 02| 3A [ 80 [ 18 | 71 | 38 [ 2D | 40 | 58 | 2C
0x04| 45 | 00 | A0 | 6A | 00 [ 00 | 00 | 1E [ 66 | 21 | 60 [ BO [ 61 [ 00| 1B | 30
0x05 | 40 | 70 | 36 | 00 [ A0 | 54 | 00 | 00 [ o0 [ 1E | oo [ 00 [ 00 | FO | 00 | 3A
0x06 | 3E | 1E | 53 | 10 | 00 [ 0A [ 20 [ 20 [ 20 [ 20 [ 20 [ 20
0x07 01 | &1
0x00] 02 [ 03 [ 26 [ F1 [ 4E [ 10 | OF | 04 [ 153 | 06 [ 14 | 03 [ 02 [ 12 [ 20 | 21
0x01] 22 | 15 | 01 | 26 | 15 | 07 | 50 | 09 | 57 | OF
0x02 ® E3 |05 [ 00 [ 00| 01 [ 1D [ 80 [ 18| 71 [ 1c [ 16 [ 20 ] 68 | oC

0x03 | 25 00 | AO BA 00 0g a0 3E 01 1D 0g 30 51 Do 18 20
Ox04| 6 | 88 | B5 | 00 | AD | BA | 00 | 00 | 00 | 1A | 02 | 34 | 80 | 18 | 71 | 38
0x05 | 20 40 B8 | 2C 45 00 | AO BA 00 0a 0g 1E 66 21 50 | BO
0x06| 51 | 00 | 1B | 30 | 40 | 70 | 36 | 00 | A0 | 5A | 00 [ OO0 | 00 | 1E | 00 | 0O
0x07| 00 | 00 | OO | 00 | 00 | 00 | OO | 00 | 00 | 00 | 00 | 00 | 00 | QO | 00 | @2

RGE_EDID DATA
0x00 [0x01] 0x02 [ 0:03 [ 004 0x05 | 0x06 | 007 | 008 [ 0x09 | 0:x0A] 0x0B] 0x0C[ 0x00 [0x0E [ 0x0F
0x00 | 00 | FF | FF | FF | FF | FF 0
0x01 01 | 05 | 68 [ A0 | 6A | 78 | oA | EE | 91 | A3 | 64 | aC | 99 | 26
0x02 | OF 50 54 | Al 08 00 31 40 45 40 61 40 71 40 31 80
0x03] 01 [ 01 [ 01 | 01 [ 01 [ 01023 [0 [ 18] 71|38 |20 | 40 | 68 | oC
Ox04 | 45 00 AD 54 00 00 00 1E 66 21 50 BO 51 00 1B 30
0x05] 40 | 70 | 36 | 00 | A0 [ BA | 00 | 00 | 00 [ 1E | 00 | 00 | 00 | FD | 00 | 3A
0x06 | 3E 1E 53 10 00 0A 20 20 20 20 20 20
0x07 00 [ @3

Copyright © 2012 LG Electronics. Inc. All rights reserved. -13 -

Only for training and service purposes

= Reference

- HDMI1 ~ HDMI4 / RGB
- In the data of EDID, bellows may be different by S/W or
Input mode.
@. Product ID

HEX

EDID Table

DDC Function

0001

0100

Analog/Digital

(. Serial No: Controlled on production line.
(©. Month, Year: Controlled on production line:

ex) Week :
Year : '2012' -> '16' fix

01" -> 01"

@. Model Name(Hex): LGTV

Chassis

MODEL NAME(HEX)

LD22E

00 00 00 FC 00 4C 47 20 54 56 0A 20 20 20 20 20 20 20

(. Checksum: Changeable by total EDID data.

®1 ©2 ®3
HDMI1 43 15 X
HDMI2 43 05 X
HDMI3 43 F5 X
HDMI4 43 E5 X
RGB X X 5C
(®. Vendor Specific(HDMI)
INPUT MODEL NAME(HEX)
HDMI1 67 03 0C 00 10 00 80 2D
HDMI2 67 03 0C 00 20 00 80 2D
HDMI3 67 03 0C 00 30 00 80 2D
HDMI4 67 03 0C 00 40 00 80 2D

LGE Internal Use Only



4.2. White Balance Adjustment

4.2.1. Overview
= W/B adj. Objective & How-it-works

(1) Objective: To reduce each Panel's W/B deviation

(2) How-it-works : When R/G/B gain in the OSD is at 192, it
means the panel is at its Full Dynamic Range. In order to
prevent saturation of Full Dynamic range and data, one
of R/IG/B is fixed at 192, and the other two is lowered to
find the desired value.

(3) Adjustment condition : normal temperature
1) Surrounding Temperature : 25 °C + 5 °C
2) Warm-up time: About 5 Min
3) Surrounding Humidity : 20 % ~ 80 %

4.2.2. Equipment

(1) Color Analyzer: CA-210 (LED Module : CH 14)

(2) Adjustment Computer(During auto adj., RS-232C protocol
is needed)

(3) Adjustment Remote control

(4) Video Signal Generator MSPG-925F 720p/204-Gray
(Model: 217, Pattern: 49)
-> Only when internal pattern is not available

= Color Analyzer Matrix should be calibrated using CS-100.

4.2.3. Equipment connection MAP

| Color Analyzer

H RS-232C

Computer |

RS-232C

11 rs-232¢

Pattern Generator

Signal Source l

*If TV internal pattern is used, not needed

4.2.4. Adj. Command (Protocol)
<Command Format>
[sTART[6E] A [50 ] AJLEN] AJo3[ AJcMD[ A oo [ A JVAL[ A [cCs[sToP|

- LEN: Number of Data Byte to be sent

- CMD: Command

- VAL: FOS Data value

- CS: Checksum of sent data

- A: Acknowledge

Ex) [Send: JA_00_DD] / [Ack: A_00_okDDX]

= RS-232C Command used during auto-adjustment.

RS-232C COMMAND Explantion
[CMD ID DATA]
wb 00 00 Begin White Balance adjustment
wb 00 10 Gain adjustment(internal white pattern)
wb 00 1f Gain adjustment completed
wb 00 20 Offset adjustment(internal white pattern)
wb 00 2f Offset adjustment completed
w | oo | [Enaunte Bancs s
Copyright © 2012 LG Electronics. Inc. All rights reserved. -14 -
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Ex) wb 0000 -> Begin white balance auto-ad;.
wb 00 10 -> Gain ad;.
ja 00 ff -> Adj. data
jb 00 cO

wb 00 1f — Gain adj. completed
*(wb 00 20(Start), wb 00 2f(end)) — Off-set adj.
wb 00 ff — End white balance auto-ad,.

= Adj. Map
Adi. item Command Data Range Default
J- (lower caseASCII) (Hex.) (Decimal)
CMD1 CMD2 MIN | MAX
R Gain j g 00 Cco
G Gain j h 00 Cco
B Gain j i 00 Cco
Cool
R Cut
G Cut
B Cut
R Gain j a 00 Cco
G Gain j b 00 Cco
. B Gain j c 00 CO
Medium
R Cut
G Cut
B Cut
R Gain j d 00 Cco
G Gain j 00 Cco
Warm B Gain j f 00 Cco
R Cut
G Cut

4.2.5. Adj. method

(1) Auto adj. method

1) Set TV in adj. mode using P-Only key.

2) Zero calibrate probe then place it on the center of the
Display.

3) Connect Cable.(RS-232C to USB)

4) Select mode in adj. Program and begin adj.

5) When ad;. is complete (OK Sign), check adj. status pre
mode. (Warm, Medium, Cool)

6) Remove probe and RS-232C cable to complete ad;.

= W/B Adj. must begin as start command “wb 00 00” , and

finish as end command “wb 00 ff”, and Adj. offset if need.

(2) Manual adjustment. method

1) Set TV in Adj. mode using P-Only key.

2) Zero Calibrate the probe of Color Analyzer, then place it
on the center of LCD module within 10 cm of the surface.

3) Press ADJ key — EZ adjust using adj. R/C — 7. White-
Balance then press the cursor to the right(key » ).
(When right key(» ) is pressed 216 Gray internal pattern
will be displayed)

4) One of R Gain / G Gain / B Gain should be fixed at 192,
and the rest will be lowered to meet the desired value.

5) Adjustment is performed in COOL, MEDIUM, WARM 3
modes of color temperature.

= If internal pattern is not available, use RF input. In EZ
Adj. menu 7.White Balance, you can select one of 2
Test-pattern: ON, OFF. Default is inner(ON). By selecting
OFF, you can adjust using RF signal in 216 Gray pattern.

LGE Internal Use Only



= Adjustment condition and cautionary items
1) Lighting condition in surrounding area
Surrounding lighting should be lower 10 lux. Try to
isolate adj. area into dark surrounding.
2) Probe location
: Color Analyzer(CA-210) probe should be within 10 cm
and perpendicular of the module surface.(80° ~ 100°)
3) Aging time
- After Aging Start, Keep the Power ON status during 5
Minutes.
- In case of LCD, Back-light on should be checked
using no signal or Full-white pattern.

4.2.6. Reference(White balance adjusmtment coordinate
and color temperature)
= Luminance : 204 Gray
= Standard color coordinate and temperature using CS-1000
(over 26 inch)

Coordinate
Mode Temp Auv
X y
Cool 0.269 0.273 13000 K 0.0000
Medium 0.285 0.293 9300 K 0.0000
Warm 0.313 0.329 6500 K 0.0000

= Standard color coordinate and temperature using CA-210(CH 14)

Coordinate
Mode Temp Auv
X y
Cool 0.269 £ 0.002 | 0.273 £0.002 | 13000 K | 0.0000
Medium | 0.285+0.002 | 0.293 +0.002 | 9300 K | 0.0000
Warm | 0.313 £0.002 | 0.329 +0.002 | 6500 K | 0.0000

4.2.7. LED White balance table
- EDGE LED module change color coordinate because of

aging time.
- Apply under the color coordinate table, for compensated
aging time.
- ALEF(LS57 series)
Aging Cool Medium Warm
GP4 time X y X y X y

(Min) 269 | 273 | 285 | 293 313 | 329

0-2 280 287 296 307 320 337

3-5 279 285 295 305 319 335

6-9 277 284 293 304 317 334

10-19 276 283 292 303 316 333

20-35 274 280 290 300 314 330

36-49 272 277 288 297 312 327

50-79 271 275 287 295 311 325

80-119 270 274 286 294 310 324

O N[oO(O||WIN|—~

Over 120 | 269 273 285 293 309 323

Copyright © 2012 LG Electronics. Inc. All rights reserved.
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4.3. EYE-Q function check

(1) Turnon TV.

(2) Press EYE key of Adjustment remote control.

(3) Cover the Eye Q Il sensor on the front of the using your
hand and wait for 6 seconds.

(4) Confirm that R/G/B value is lower than 10 of the "Raw
Data (Sensor data, Back light)". If after 6 seconds, R/G/B
value is not lower than 10, replace Eye Q Il sensor.

(5) Remove your hand from the Eye Q Il sensor and wait for 6
seconds.

(6) Confirm that "ok" pop up. If change is not seen, replace
Eye Q Il sensor.

Green Eye-Check
SensorData: 50 \
Backlight 26 »

4.4. Local Dimming Function Check
Step 1) Turnon TV.
Step 2) Press “TILT” key on the Adj. R/C.
Step 3) At the Local Dimming mode, module Edge Backlight
moving right to left Back light of IOP module moving.
Step 4) Confirm the Local Dimming mode.
Step 5) Press "exit" key.

| —

Local Dimming Demo
(Edge LED Model)

4.5. Magic Motion Remote control test
(1) Equipment : RF Remote control for test, IR-KEY-Code
Remote control for test
(2) You must confirm the battery power of RF-Remote control
before test(recommend that change the battery per every lot)
(3) Sequence (test)
1) if you select the "Start(Wheel)" key on the Adjustment
remote control, you can pairing with the TV SET.
2) You can check the cursor on the TV Screen, when select
the "Wheel" key on the Adjustment remote control.
3) You must remove the pairing with the TV Set by select
"Mute" key on the Adjustment remote control

LGE Internal Use Only



4.7. Wi-Fi Test
Step 1) Turnon TV
Step 2) Select Network Connection option in Network Menu.

Step 3) Select Start Connection button in Network Connection.

ﬁelwork Connection

Start Connection

Step 4) If the system finds any AP like blow PIC, it is working

B Wireless : IPTIME_hmhm.oh

B2 Wireless : iptime_BP_Par,.,

Wim 1ulGE

Copyright © 2012 LG Electronics. Inc. All rights reserved.
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4.8. LNB voltage and 22KHz tone check
(only for DVB-S/S2 model)
= Test method
(1) Set TV in Adj. mode using POWER ON.
(2) Connect cable between satellite ANT and test JIG.
(3) Press Yellow key(ETC+SWAP) in Adj Remote control to
make LNB on.
(4) Check LED light ‘ON’ at 18 VV menu.
(5) Check LED light ‘ON’ at 22 KHz tone menu.
(6) Press Blue key(ETC+PIP INPUT) in Adj Remote control
to make LNB off.
(7) Check LED light ‘OFF’ at 18 V menu.
(8) Check LED light ‘OFF’ at 22 KHz tone menu.

= Test result
(1) After press LNB On key, “18 V LED’ and ‘22 KHz tone
LED’ should be ON.
(2) After press LNB OFF key, ‘18 V LED’ and 22 KHz tone
LED’ should be OFF.

4.9. Option selection per country

4.9.1. Overview
- Option selection is only done for models in Non-EU

4.9.2. Method
(1) Press ADJ key on the Adj. R/C, then select Country Group
Meun
(2) Depending on destination, select Country Group Code 04
or Country Group EU then on the lower Country option,
select US, CA, MX. Selection is done using +, - or » <«
key.

4.10. Tool Option selection
= Method : Press "ADJ" key on the Adjustment remote control,
then select Tool option.

4.11. Ship-out mode check(In-stop)
= After final inspection, press "IN-STOP" key of the Adjustment
remote control and check that the unit goes to Stand-by mode.

LGE Internal Use Only



4.12. GND and Internal Pressure check

4.12.1. Method
(1) GND & Internal Pressure auto-check preparation
- Check that Power cord is fully inserted to the SET.
(If loose, re-insert)
(2) Perform GND & Internal Pressure auto-check
- Unit fully inserted Power cord, Antenna cable and A/V
arrive to the auto-check process.
- Connect D-terminal to AV JACK TESTER
- Auto CONTROLLER(GWS103-4) ON
- Perform GND TEST
- If NG, Buzzer will sound to inform the operator.
- If OK, changeover to I/P check automatically.
(Remove CORD, A/V form AV JACK BOX.)
- Perform I/P test
- If NG, Buzzer will sound to inform the operator.
- If OK, Good lamp will lit up and the stopper will allow the
pallet to move on to next process.

4.12.2. Checkpoint
= TEST voltage
- GND: 1.5 KV / min at 100 mA
- SIGNAL: 3 KV / min at 100 mA
= TEST time: 1 second

= TEST POINT
-GND TEST = POWER CORD GND & SIGNAL CABLE
METAL GND
- Internal Pressure TEST = POWER CORD GND & LIVE &
NEUTRAL

= LEAKAGE CURRENT: At 0.5 mArms

5. Audio
No. ltem Min | Typ | Max | Unit Remark
Audio practical 9 10 12 w EQ Off
max Output, L/R AVL Off

(Distortion=10% 8.10 | 10.8 | Vrms | Clear Voice Off

max Output)

EQ Off

Speaker (8Q AVL Off

Impedance) Clear Voice Off

Measurement condition:

(1) RF input: Mono, 1 KHz sine wave signal, 100 % Modulation
(2) CVBS, Component: 1 KHz sine wave signal 0.5 Vrms

(3) RGB PC: 1 KHz sine wave signal 0.7 Vrms

Copyright © 2012 LG Electronics. Inc. All rights reserved.
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6. USB S/W Download(Service only)
(1) Put the USB Stick to the USB socket.
(2) Automatically detecting update file in USB Stick.

- If your downloaded program version in USB Stick is Low,
it didn't work. But your downloaded version is High, USB
data is automatically detecting.

(Download Version High & Power only mode, Set is
automatically Download)
(3) Show the message "Copying files from memory".

A TV Software Upgrade(Expert)

Copy the file from the Memory...
Do not remove the USB from the port!

Do not unplug!

(4) Updating is starting.

TV Scftware Upgrade @ ™V Software Upgrade

COMPLETED
[FOTSTTR TP e YvESTE SR

The TV will restart automatically in Tseconds.

UPGRADING...
S T 33 %

Do not unplug!

(5) Updating Completed, The TV will restart automatically.
(6) If your TV is turned on, check your updated version and
Tool option. (explain the Tool option, next stage)

* If downloading version is more high than your TV have, TV
can lost all channel data. In this case, you have to channel
recover. if all channel data is cleared, you didn’t have a DTV/
ATV test on production line.

* After downloading, have to adjust Tool Option again.
(1) Push "IN-START" key in service remote control.
(2) Select "Tool Option 1" and push "OK" key.
(3) Punch in the number. (Each model has their number)

LGE Internal Use Only



SCREW ASSEMBLY WORKING GUIDE

m Screw specification and application situation

=0 * FAB31339402
(M3xL4.5, BK, Machine)
* 12EA

|« FAB31339201
(M3+L10, BK, Taptite)
« 8EA

» FAB30016122
(M4%L20, BK, Taptite)
* 4EA

<Warning>
Check Screw Type When Screw is assembled at 'A' Part. If 'C' Screw is used at the 'A’
part, Module will get damaged.

Copyright © 2012 LG Electronics. Inc. All rights reserved. -18 - LGE Internal Use Only
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EXPLODED VIEW

IMPORTANT SAFETY NOTICE

Many electrical and mechanical parts in this chassis have special safety-related characteristics. These
parts are identified by A\ in the Schematic Diagram and EXPLODED VIEW.

It is essential that these special safety parts should be replaced with the same components as
recommended in this manual to prevent X-RADIATION, Shock, Fire, or other Hazards.

Do not modify the original design without permission of manufacturer.

@ O

* Stand Base + Body

* Set + Stand

Copyright © 2012 LG Electronics. Inc. All rights reserved. -20- LGE Internal Use Only
Only for training and service purposes



EAX6430790* : LD22* / LC22*
EAX6443420* : LT22* / LJI22* [/ LA22* [/ LB22* (T T T T T T T T T T T T T T T T Ty
Crystal Matching Test result
| . 27pF -> 20pF -> 24pF \
e S - | X- TAL
14 | ‘ N / N | - |
X100 ic
I s v oL NVRAM | +3.5V_NoRAL +3. 3V_NORVAL | | [ Jaoo <, |
| | | | | ‘ MI5369_XTAL_I N CI—I—H]—l—NW—G MT5369_XTAL_OUT
| 113 Guis © |
Shbt Zapk
‘ 1 C104 +3. 3V_NORMAL [ | MIK_JTAG | Close to eMVC Fl ash | | I I
R103 R105 — = = =
17K 4.7k AT24C256C- SSHL- T | J I AG ARLOO R146 M aTAS [ (1C8100) [ ‘
10K
| at0s oPT T J NVRAM_ ST NVRAM_RENESAS | 10K VoK 3TAG 12507W6- 121 ‘ | | )
0 vee - —
| 1 8 Wite Protection | | N | | EMVC_CLK | N - - - - -
4. 7K
Pk al, e - Low : Normal Operation | JTRSTE 3 : R174 MI5369_NON_RM
| [ - High: Wite Protection | | | 10K ‘ 1 C105
= ITDl .
i s R136 33 — = LGE2112
\ : ¢ 126_scLs by IS 3 ‘ | | - [ +3. 3V_NORVAL
D soa ITCLKC
| 4 5 R137 33 {11 2C_SDAS | | . | | |
AP14 AR18
‘ JTD0 > R143 3 AT D] Tk VOTX [ o e socTX
l NVRAM_ATMEL | MIK_JTAG | | | Tl Co————————————————— 570l WORX |1 SOC_RX R165 R167
+3.3V_NORMAL 100 arta | 4. 7K 4.7K
- - - - - - - - - - - - - - - - - - - - - - - - O
o o | R14a : | | | ™ H ™S ULRX 2:1: T <] M_REMOTE_RX
14 N ilDK ‘ w | JTRST# C>———————— JTRST U1TX O M_REMOTE_TX
[ b [ AP12 | a3s
' HDCP EEPROM voce, sEren 1 o0 | : | JSPSPE 1 rElSE  ewcao
24LC168 | R145 R149 | | | oscLoF—— 2 o510 POOE
| | 10K 10K i Focer B34 EMVC_DATA 2- 7]
nol, M glvee MTK_JTAG MTK_JTAG | AP1S
»of Ve
| HDCP_EEPROM_ST +3. SV JIORVAL AL e | ‘ = | | ospar ————————, o= ospat pgg;s .
| L oscL1 CF————————— oscL1
Jacd P 7| =
Me4CIo R \ J o Y PDD6
A2 ScL - - - = AT34
| J e o ‘ MT5369_XTAL_I N CD——— =7 XTALI PDDS [ — 13 3V NORWAL
NC_1h, 8 vss|, 5 |soa | MT5369_XTAL_OUT C_—————] XTALO (2 peny EWNC_DATA[ 3] -
‘ NC_2|, 7 AVDD733SBf AK27 PDD3 [Fooo EVVC_DATA[ 2]
K5 AVDD33_XTAL_STB PDD2 R157
‘ N3 s 6|SCL RI9L 22 < | ci1e AR26 | \vssas_xTaL_sTe pob1 |2 4.7
] f2c.scl To e _XTAL_ rono 122 oPT
VSS SDA  R192 22 = —
| 4 5 11 2C_SDAL | = jaad PP s
L AVDD_33SB, PACLE [ Ewvc DATA[ 1) 4K
| +3. 3V_NORMAL 2 AK18 c34 oPT
K v Aki7 | AvoD33_vea_sTB PAALE m‘!:lEMvC,DATA[GI -
| | T o wr L AVSS33_VGA_STB ~ EMVC_CLK [~ D EMMC_CLK -
- - — — — - - opvrss 2120
- — R147 R150 1R&53 STRAPPI NG LED_PWVD LED_PWML OPCTRL3 VDDaV3 f
1K 1K AK23 — | a2
OPT OPT | CE node + 27M + Serial boot o 0 0 o Ciis ANRT AVDD33_PLLGP ORESET
33_PLLGP
£ LED_PWAD I CE mode + 27M + ROM to Nand boot 0 0 1 Towr AVSS33_| on |2 RisE a3 .
T LED_PwaL = = T SOC_RESET
b —— OPCTRL3 I CE mode + 27M + Rom to eMMC boot 0 1 0 AJ20 D27 R159 4. 7K
R148 R151 rise from eMVC pins (share pins w's NAND) . ’-_17 AVDD10_LDO FSRC_WR [——————AM——)
w oPT I CE mode + 27M + ROM to eMVC boot 0 1 1 o108 AT21 =
from SDI O pins ' STB_SCL FDSTB,SCL =
Cl _ADDR[ 0- 14] (|- STB_SDA |—— STB_SDA
= H32  — — = — 7 T34 FE_TS_DATA[0-7
Fa7 ] &' @ DEMOD_RST [—-o——— L PCM.RST — (o7
e
s ] SOt DEMOD_TSCLK o FE_TS_CLK FE_TS_DATA[ 0]
o7 ] o2 DEMOD_TSDATAO [~- FE_TS_DATA[ 1]
e i DEMOD_TSDATAL [~ FE_TS_DATA[ 2]
;T T T T T T T T T T T T s s s e Gas | &' 04 DEMOD_TSDATA2 oo FE_TS_DATA[ 3]
\ e i oo DENOD_TSDATA3 [~ FE_TS_DATA[4] EXTERNAL DEMOD
| ST A aPl 06 DEMOD_TSDATA4 > soc
12C 1 AMP, L/ DI MM NG, HDCP KEY ‘ H34 o o _TSDATAS V32 FE_TS_DATA[ 5]
‘ 12C 2 T- CON L34 - V31 FE_TS_DATA[ 6]
I 2 C 12C_3 : M COM ‘ soc -> Cl sLOT L32 gz: g‘; EE"OD,I:E:I:j V30 FE_TS_DATA[ 7]
| 12C_4 : S/ Denod, T2/ Derod, LNB MI'5369_MCLKI < J—————— CEEN Dl DE:E* Teevme |28 IFE TS SYNC
12675 © NVRAM | MT5369_M VAL_ERR ——}————— CI _ADDR[ 11] kaz | 000 nsovonq hodngd KR CIFE TS VAL
| +3. 3V_NORVAL 12C_6 : TUNER_MOPLL( T/ C, ATV) MT5369_M STRT C————— —CIADDRI12] W83 ) o o N o
‘ Cl _ADDR[ 13] L35 Pl 013 o INT N36 / PCM_REG
| soc -> ¢ stor DDR 14] K36 | i ona o1 _Tscuk e/ pov ce1
| MT5369_TS_OUT[ 0- 7] j;i GPI 015 Cl _TSDATAO %:I Mr5369_TS_SYNC CI SLOT -> SOC
| GPI 016 Ol _TSSYNC oo (> /POMWE
K34 R36 / PCM_OE
| GPI 017 Cl_TSVAL | =
| MI5369_TS_OUT[ 0] kas | o
sTB_scL Co—RLU0 T {1 2c_scL1 | WI5369 TS OUT[1] a7 I \rs369 1S VAL
TS - .
| sTB_SDAC—+—RI11 1 2C_SDAL WT5369 TS OUT[ 2] J36 2: g;z zzg,TSVAL R32 - Cl SLOT -> soc
OPCTRL_11_scL CO—FRLL a3 D 12¢_scL2 MI5369_TS_OUT[ 3] 337 , R33 1 oA
T ‘ == GPI 021 PVR_TSSYNC Mr5369_TS_CLK ¢ sLoT -> soc
| OPCTRL_10_SDA_+—RLL 3 T—J12c_spa2 MT5369_TS_OUT[ 4] EEEN Duitpuess our TsoaTAo |22 1 PCM 1| RQA
X [as ——  J/Pom
oscL1 > Rll4 1 2¢_sCL3 ‘ o OATALO- 7] MI5369_TS_OUT( 5] EEEN Bitpiies jivigthaing I T POV VA T
\ ospal +—R1L {—112C_SDA3 - MT5369_TS_OUT[ 6] 33 Pl o24 - .
oscL2 CO—RUE > 12c_sCLa | MT5369_TS_OUT[ 7] was | o1 %2 R I o cor +3. 3V_NORMAI
| ospA2 RLL a3 —112c_spa4 Cl _DATA[ 0] [T eieiond el IEE /cl et
oscLo CoO—RLL 2 Co12c_scLs | Cl_DATA 1] LN P SPI_DATA s/ pewLt oRD R161
| OsDA0 [ —R121 3 {11 2C_sDAs Cl_DATA[ 2] eso | O oos b oLe |28 | POM. | OWR 4.7K
OPCTRL_1_scL C>—EL > 12C_SCL6 | CI_DATA(3] nag | & %20 CEf— & oPT
\ OPCTRL_0_SDA 1+—F1 {11 2C_SDA6 Cl_DATA[ 4] P32 oo . AUL2 Rl?M .
) C1_DATA[ 5] MBS 2F’Im1 opvm [A2 YW PwiDI M
. o Cl _DATA[ 6] VT (i opwn |ARE2 R169 \ApLOK | em R170 23 — Aom
CI_DATA[7] Va3 et [ L oo T
Fas | 671 83 A37 — T e Rlze) T 2.2uF
MI5369_TS_IN[0O] > "9 o 05y SD_DO SMARTCARD_CLK WS 1K 1K - Tov”
Mrs360_TSIN(1] > 5] 0 so o 2 SMARTCARD_PVR_SEL - — = opr
oo E37 - A36 ‘ = = PWM2_PULL_DOWN_1K
MI5369_TS_IN[ 2] [ GPI G836 so_o2 oo SMARTCARD_RST Pt PULL pown e E=Po
a stor -> soc  MMO369TSING] o epica7 sp_p3 ::ga% SMARTCARD_DET -
+3. 3V_NORMAL I\/b d e I @ t I 0 n Mr5369_TS_I N[ 4] :ﬁ GPI 038 SD_CMD ﬁg SMARTCARD_VCC ‘ SMARTCARD_CLK
B, Mr5369_TS_I N[ 5] SD_CLK SMARTCARD_DATA SMARTCARD_PWR_SEL
L o g | P | )
MT5369_TS_I N[ 6] HL:{Q GPI 040 “ FOR JfANi SMARTCARD_RST
oy P’ MIS369_TSINTI o> erion AT11 SMARTCARD_DET
E N E‘ g2 i ; SoC /usB_0CD2 e | oP1 o2 LoM.CS [ SMARTCARD_VCC
2 4 = z E 5 P 5 2 NO_FRC internal LG FRC2 Reserved /USB_OCD1 —— =re s LDM_CLK m4:>u DI MD_SCLK SMARTCARD_DATA
g ) ! & @ ! I - FRC / USB_OCD3 F——————————————————— [ > u/bm_vs
-3 Tow ) Oy Giox Rax Qe Noxs g doxl Eoy o o | fan rorn Kt LDMVSYNC [ on L ) FOR JAPAN
NS EoN; Lo~ E NN (e P 53" 1S o' Ozr @~ MODEL_OPT_ o o 1 1 USB_CTL2 > GPI 045 LDM_DO [ oL/ DI M_nosi
BES &< EE" BEST GRS QEEY EEY gENT ZEST oid ge MODEL_OPT_1 o ) USB_CTL1 > 11 epi ous covor AR
@ = | [=} - — — L
id £ g é E\ E 5 2 5 0 : UsB_CTL3 > T l Ez; GPI 047
= ¥ L L L 4L o
s = = = = [ MoDEL_0PT_0 T 3T T T NOEZIL_;S?(S ——— oo lep pwn [PN22 iep P
X
- - F31 GPI 049 . AP21
> MODEL_OPT_1 Low C100 C102 C103 C105 Cl106 C104 == MODEL_OPT_1 C>———{ &pI 050 LED_PWWD f|————————————————<C_JLED_PWD
HIGH 0.1uF0. 1uF 0. 1uF 0. 1uF 0. 1uF0. 1uF -  grroR_OUT > E29 | olos1 - - - - —
> MODEL_OPT_2 OPT OPT OPT OPT OPT OPT - AP
MODEL_OPT_2 FHD HD MODEL_0PT_3 CO— - cpi 052 |
> MODEL_OPT_3 NODEL_PT_7 M_RFNodul e_I SPC>—A12] Goi o3 2o 5V Tol erance
MODEL_OPT_3 OPTIC NON_OPTI C N — p—
>/ S2_RESET MODEL_OPT_4 =l = sc 10 soc MODEL_OPT_5 LD~ Pl 054 OPCTRL1L [ oL OPCTRL_11_sCL |
MODEL_OPT_4 | 3D DEPTH| 3D_Depth_I C| NON_3D_Depth_i C -1 D_Soct MODEL_0PT_6 C>——— GPI 055 OPCTRL10 [ {1 OPCTRL_10_SDA
> MODEL_OPT_5 ~PT S HEAT SI NK SMD GASKET | oot [ S caws oer |
MODEL_OPT_5 DDR DDR_768M8 DDR_Def aul t NON_EU AP20
> MODEL_0PT_6 =T ! | R193 10K AN23 pbdlived) T oeve. oET
D
{__IM RFModul e_| SP MODEL_OPT_7 MODEL_OPT_6 | CP BOX Enabl e Disabl e ‘ RL76 ToK Anza | AD! NO_SRV OPCTRL7 4'—CIANlg peets ‘
_OPT_
MODEL_OPT_7 5 5 5 = 5 \ R162 10K AP23 | ADI NI_SRV OPCTRL6 leg >_|
o > NODEL_0PT_8 -OPT_7 | T2 Tuner | Support Not_Support | © STENARTT? aras | A0 N2_sRv OPCTRLS [y oo ——CJAV1_CvBS_DET |
N ° ) o i ° RS > AWP_RESET_SoC
o X 1) & x & {—> MODEL_OPT_9 MODEL_OPT_8 | s Tuner Suppor t Not Support o s o o o S 2 T | AUz | ADI N8_SRV OPCTRLA [~ 0o | .
& 3 | ] - x 5 4 5 MODEL_OPT_10 = g = g = Y s =z g M_RFNodul e_RESET C—————""" ADI N4_SRV OPCTRLS oo ———CJoPCTRL3 |
o L —— _OPT_
o £ = E § I ] 3‘ ] T MODEL_OPT_9 | Reserved Def aul t [ ! v é v ! | OPC_EN CF—————— 7] ADIN5_SRV OPCTRL2 [ LD RF_SWTCH CTL
= OPCTRL_1_SCL
= R o % w n o o o b u 5 5 E 5 I TU_RESET CF————————————1 ADIN6_SRV OPCTRLL [oo e 1
¥ 5, Wox — | | AM23 AR20
e 28% g‘zf B¥s Sarz OB 2TXS 23Fs oB¥s 38N /OEL_OPT_10 EPI Support Not Support [ | MODEL_OPT_4 | S2_RESET C—F—————————— | ADI N7_SRV OPCTRLO |-——————————————{—1 OPCTRL_0_SDA |
LE oE<T  Ede Z‘Eq’ CET ge BEss 8E<T OE« BEvT ZE< | iR | )
5 ¢ g § . < g § 8 5 MODEL OPTION 8 i's just for CP Box = | -
g 5 ] & s | ] | I't should not be appiled at MP N P
s B B -
R124
= AMP_RESET_SOC AMP_RESET_N
33
AMP_RESET_BY_SOC R100< AMP_RESET_BY_SOC
10K
FILRE AND ELECTRICAL SHOCK HAZARDS, WHEN SERVICING IF IS SECRET MODEL M D_MAI N_1 DATE 2011.12. 13
e = —
ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR LG H.FLTRONILS RLOCK CHEET " /
THE CRITI CAL COMPONENTS | N THE /i\ SYMBOL MARK OF THE SCHENETIC L GElectronics

Copyright © 2012 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
Only for training and service purposes



I | 1608 5125 For EM | G
| rats 15y o == |
Pe_L_INED e L insa 1608 sizs For Em |
| T o | f533 |
ra00 cao0 caa | avi_cvesin T ’ ! f AVI_CVBS_I N_SOC
70K | ca T20-onm |
| seopF p coct cass
T ov oY zo300 570 $000F | B Lewo
i | or | s asvios. Tev | 270t oy i 470 |
! o e ‘ T
| 1608 sizs For Em four Saevros. 7oy | o |
‘ ‘ 2 i A L I | vows ( Cerere T
PRI f () ! o VI 9, RaTa cow1_v_sac |
| oy o . :
R301 | 301 s | |
| ok So0pr 1005F 20302 |
d | o Ciminos. 10y |
obr ot
I = | - - - — = 2008 |
\ caas 5. 4BVTOS. 76V
| - - - - - - = ( 1608 sizs For EM [ 1 | T |
| . R = - 1608 sizs For em | |
AVILIN [ T LI COMP1_Pb_SOC
30K cowP1_Pb . | T _Pb_: |
razs =
[ e e | | Low coon
560pF LoopF z0304 2708 27| B354 care
! o | o v 2 iavres. Tev o 2oy 1op¢ |
+5v_NoRvAL L oor = 005 || Ca 1 |
| - | | 5. a8vT0s. 76V |
s osus_vsvic_soc ~ =
| osue.vevne e | toos sizs o em | G4 = | o |
R0z ) rass L o pr . o e a2 | wp1_pr_soc |
| i) " AvLRIN > } AVI_RLIN SCC S ‘
AT Hom _ac Sox e oo | e |
nsss
| Rag3 Raze | cass | 20306 |
ostB_HeTC osua_Hsvic_soc ok Seonr 5 ovTos. 7o |
| ot | sov | 20807
=T | 5. 4BVT0S. 76V | |
L
1 C105
| C105 LGE2112
LGE2112
CHANGE SYMBOL
e o A Txean
acss ot ‘
2232 vom_cec HOM _0_RX_0 |=rom DO+_HDM 2_JACK acsp [ TXCAP
Vo ok 08 [ po. _wom 2_aack o [ Txcon
Acss i = = o Txcsp
DDC_SCL_2_JACK 27 HOM _0_SCL HOM _0_Rx_1 | D1+_HOM 2_JACK AoiP ot
: e —
DDC_SCL_3 JACK ————————C3] Hom _1_saL HOM _0_RX_18 [Srse————C 1 DI _HOM 20K o] ETE—C oA
= e ==
ooC_sct HOM _2_scL Hom _0_Rx_2 [ D2+_HOM 2_JACK AccLke [0
- A2 F——————————<C 02 _HOM 2_JACK AGN [ —————T D TXCN
oo s 4 sk o Ame | U-E08 vouo_mx 26 [ 228 vom 2. E
om0 e[ oahom2oack ety EE— e
aess i e — e
ooc_soa_2_aack T8 o son vow_o_x ca [P o Chom 2 aack . ey = v
- soa
0C_SDA_3_IAK A0 o Ty Toon . MODEL_OPT_8 [0 TC0NO A01P o1 oo
i . . o ———
DDC_SDA_1_S0C 222 HOM _2_S0A HOM _1_RX_0 [-2ere————C 1 D0+_HOM 3_JACK MODEL_OPT_8 ED——o7- TCoNL ACON [o5s Txcor
S [ ST ) =1
DDC_SDA_4_JACK [ }——————————— HOM _3_SDA HOM _1_RX_08 [ roc DO- _HDM 3_JACK MODEL_OPT_10 29| TOON2 ACO!
o o Trowaack couk_soer—22 1o,
R304 AG31 HOM L RX_L Fpss - 827 AL3 TXDAN
o
sv_homM _2_sAck GTEEANAIKE B vou o_puasy HOM _1_RX_1B [ ————————C 1 DL-_HDM 3_JACK oLk _S0C 57 o AENTaca Txoap
< +. O T E——
PRS- ARV T T=TH hrivipvinty o1 [A22 02 How 3_3Ack 1 sac 2] reons nean [
. e &
svrom 1soc ¢ O IK RS o T sy HOM _1_RX_2B [ 02 _HOM 3_JACK £0_soc CI———_ 2 Toons aEaN [ TX0IN
Hl e
SV oM 4 IACK q BTy B RRILY HOM_1_RK_C [HAga 1 Cio_HOM 3_3ACK veou b 222 reon aeae 2 Txosp
Hom _1_Rx_ce [ ok _romM 3_3ACK P c_reseT o——C] oo AECLKN [ ———— TXDCLKN
Acs2 - = o Py ECHE e
HOM _HPD_2 ) ACKC———————32 HOM _0_HPD B35 20/30_cTL F20] TCON AECLKP 2 :XDZN
E s [e — =~
HOM HPD_3_3ACK 2232 vow "1 wen HOM _2 R0 [ a1 00+ HOM 1_S0C MODEL_0PT_2 2| TN AEN [y Txoen
BN c =
Hom _#eD_1_Soc A ow 2o o2 _mon [ oo o 1 sec [y —T1 acan 224 peze
o = pesa—d e =
HDM _HPD_4_JACKC —————————————— HDM _3_HPD HDM _2_RX_1 D1+_HOM 1_SOC >_RST TCoN12 AEIN [25
1. 2V_MTK_AVDD o 3 16 1282 ) o1 _Hom 1_soc +1. 2V_MTK_AVDD AEIP [ ————Comow
a7
o 4 ol e &
Py £ oz o 1 soc oo [ = oo
s L L caoe 224 vooiz vom 1 Rx  wow 2 R ze oS ) o2 _romisac R j
SNFT Tonur OoLZ voM 2 Rx  How 2Rk C Al e rom1_sac s 468 | avoorz_Lvos 1 s o1 _aoor(0- 14]
AB24 AC36 CK-_HDM 1_SOC &350 c3s54 2_LVDS_2 BOIN T D TXAdN
AVDD12_HDM _3_RX  HOM _2_RX_CB |t ——————————C1 K- _HOM 1 0 AuF e J— are | AvoD12_Lvos M CH3 C1_ADDRL 0}
- AVDD12_VPLL BOIP [ LD TXA4P
a2 aas Acs
Avooas vom o mx  vow s o [AE oo o a_sack A ] Aopss Lose aca
voosvs e Avooas_rom 1 vow 3 x o IR oo row a_sncx oy . Vo033 _LVDSA scoe .
AVDD33_HOM 2 RX  HDM _3_RX 1 [ DL+ HOM 4_JACK 0. 1uF s BoCLKN
Ac29 AVDD33_HDM _3_RX  HDM _3_RX_1B <] D1-_HDM 4_JACK aGs | AVSSi2_Lvos 2 BOCLKP
= e [ S oevorow o < 1 ertent oo ;
c304 c307 AB30 » 3_rx_2i <1 D2-_HOM 4_JACK AvSSL2_VPLL Ba2p
oos T eor 2090 | avssaa_vom s vow 3 rx b [0 oo on ace Do oa
hvssaz vom Rz o 3 e c |22 = e vom T e
Af3L AVSS33_HDM _RX_3 HOM _3_RX_CB < CK- _HDM 4_JACK AVSS33_LVDSA BOLP
AR32 | \vssas_HoM Rx 4 = BOON TP321
aet L S
- [ RexT veLL soop ecrsseebeLl 322
s <36 R343 3 TP323
dss_ops 322 usa_op_po 243 PP G Tesas
vss_one E5—S uso_owi po 2 sean o
= sesr ( N o a5
ot or attern !
USB,DPH:IT USB_DP_P1 BEIN For PcB Part ‘
USB_DM2 C—F——— use_om P1 BE3P MT5369_TS_OUT[ 0- 7]
Port was changed !!1! - m - — === == BECLKN oot | |
AT13 12K R369
wer op A s oo o acke Ho_RoUT_ I N R
W FI_DMI A3 USB_DM_P2 BE: R3s2 | 12K R370 T I HP_LOUT_MAI N S
e
— . ‘ se2e Lam a3 oor  Loseo L Cwes | "
[ ATI4 . | SC_R_I N_SOC[O————— BEIN 12000F  TR1200pF T‘::“ﬂ T 1200pF |
s 2 P G
voosvs - Au1a | USB-0P-! Sc_L_in_soc | e He_our & X He_out |
==IUEN prertyy =X !
| | BEON = SCART_Rout _soc |
05 | avoosa_usa_port For pca patiern eeoe T SCART_Lout _s0 o _ora0-7)
AVD033_USe._P2P3 | J| E ‘
o Auss | Al NO_R_AADC ARD_ADAC AUDI O_R_OUT_COWVERCI AL
o o34 a_one
I D0t avssas_uss_p1 I I LT [npenigvees y [ —— v ey |
Avssaa_use_p2 PC_R_I NSO o 2135 1 v asoc s |
T [ = e L )
= s . Ui
wae] PoErLTXe Txvp_o [ (O eerv Top APaq | A N2-R_ARDC AL1_ADAC ~
1.2y ur_aveo iy oy T st | o | e o o
B pcien r A AVL_R_IN_SOCT > 2 IOV ] s R Aaoc Arz_aoac [0
RN i s P e I e AT e ame  Asaonc
voosvs =0 = o i ey ror - [N pvaryvees
To s Rxve 1 2 \ e Gy ) wos 1.2 ms7s 13, mare reses
V24 | AVDOL12_PCIELL ANLG — - . — — — — — — — — — — _—  ARss|ArnNa_L_aanc ARS_ADAC [Fps 12K "R3TT | 1.2\ R379 T Sy
AVDD33_PCI E11 PHYLEDL [ Apar| A Ns_R_AADC AL3_ADAC T T oes o9 1 caoo o
S0 PhYLEDD [ AINS_L_AADC =14 Yo 1200pF 1200pF 1 TP3as
0. 1uF wao AR3S L AG30 1200pF  -1200p! \
ssi2_parer ANG_RARDC  AVDD33_DAC 5o
" e [ty 256 | oL anoc  AVDODD. DACE T * | ORI =—G—
= 98¢ o 11 _reron N S o e _ PLACE AT JACK S| DE MS3s TS IS > @easi
3 ! AD14 K30 SPDI F_OUT. MI5369_TS_I N[ 6] —@eas2
Avssa_bac 65 Leaso
PG E11_REFCRP Avoo12_rec s voosva Aeso Mrssee_ TSNSl
o Toiee AVSS33_DACL 01uF 1uF ARC TS| o @reass
avooaz_ca [A2L8 TuNeR_S1 £ AvooR3_ArDc - | L0 —_— S6.1D_S00 T @ TP354
o caze Avssas_Aroc AN = . o oS @euns
Avonss_L e il BLhasE012 150 oo
At s 5 | csas _— JE e G
AvSS33_LD [ VM D_AroC AsPOIF1 e Rase 100 D, SCK. 470 75 o301 I PonLI ORD > TPas7
Avss3s_cou [ - - — - - — o8k oo AW o | A0LC 55 02 015 1 Pou1 ot > QTease
Avssiz_rec ( T Cantacrs wexe norex 2221 e Wige * DR By S S
oz | ALK g " 100 I ! Ao Lror | IPoMREG > @@reans
= ACSDATA4 )_L
pIvey > @ans
_ canr L cane | caos |
T T e | 33pF | ACSDATAS Don't use as GPIO T20F moopf mmsanresant | L301 MIS369 TS SINC D> @rpaso
14 T catacr \ . cmoaTAz 0 bue_cr TS e
Roge D ) R g = oo Tor Tor Toer > @wm
| > } 1 t AOSOATAL | BLMSBo2 15N o ve et
- s =S
Close to Tuner caos | 1ov - - — TR 75 ADLC 55 02 015 MT5369_TS VAL [ DO——————@9TP360
| ose to Tune & T/ CSATECHB  Close to MI5369 | A3, A5 —  losus HSYNC.SCC | =0 5.5V ClAVSL Eo—@TP361
A0c1 KP_DENED e e YN &
RI3L 0 | 337 1uF R335 \\81 | AT32 1 oci i pempo vsYNe —_Josus_vsvNC_soc | Mr5369_TS_CLK CO——————— @ TP362
[T | X ares 0 otuRy \coes 100, %6 e > roes
T/ CAATECHB. 1ov T/ CAATACHD VOD3V3 AD2: RP area o1ur} |c: 100 ¥ VRas7 L304 o D rrace
~ _ 0 | 7 caatacHscalo AVDD33_DEMOD @ 100 rasa T I DSUB_B+ -
+1. 2V_MTK_AVDD caed BP AUZ4 oLuf - sC_RIN_soccCo———@TP365
R To e P24 o] 100 MVRase | BLMISBO121SNL RN 4is
| 350 com cssa SeLIN socE>——————@ress
a2r AT+ 15005 4 rsz0 o0z
T/ caATaCHS AVDDL2_DEMDD 506 [ 470! 75 ADLC 55 02 015 sc_cves_i N_socED>———————@eser
=3 Awz2 won Sov
N e e - = To i aves VEASDA [y L IRG.00C | 5.8V s¢_com socCD>———————@eass
o . [z 2 =
T/ cantacre /T EmaTe \ [t s oewn  voasa rea_ooc_sct o oo s i
- — - - - — = R332\ 10K | g R342 ,\JOK AVSSL2_DENOD AT26 ( soc | sc_R_soco———————@§TPa70
/2 N e e s I oo (A28 T sceases ) Eyi = o—
oar | Glose to Tuner | E St o 228 ——Sisco \ ) Bgeed e
| i Tricion | e —Cserse - RNt G— e
| = T cantacrs 1_ace e 1sc.B_soc SR a—
| Ao25 —sc re_soc g
| RE_AGC sov o1, 100, a6l T e | SCART_Lout_socCo>————————@rears.
con 28 01uF} 100 R362 ‘ For PCB Pattern
| re_our | Lourn 7207 [ oo o] 100 W hse ‘ | Pom sv_cTL P27
(303 iy Prop ?—:‘ :
BLML8PGL21SN1D ‘ Lou o AP27 O1uFy 100 R364 } 1cov1_Pb_soc ‘ SC_DET JTP378
| e o e w_iour O A D
w1 v_soc
| reom I - osonz Ao 0% msas J
vorcx_our T
e | ( \ P ol TR P
T ARz s
cvBS_I N_soc svo 020 vooavs
= | | Secves I AVDD33_VDAC_BG
I 2050, cssse ooss vone [0} #
| For pea pattern Teaus 100 Gy o-ormr o] V5 -
| | AL CUBS| W SOCTD— i MW l:n Serur Awst soto
| | Tu_cvest 2] cvasie AvooL2_Res 12wk A0
cvesop
wE A3
| e our | i CoL) | 2uE AP0 ] Cves com 2z
i
| euneiZ s sno | | VDDaV3 a2 AvSs33_VOAC_BG [ 2 e
Hp_ROUT_AP #p_RoUT - _ § o] aweoss.ovess avssizr [T I
Hp_out | AVDD33_CVBS_2  AVSS33_VDAC
| &t
o 22ur nzs
Tiov | A2 hvsssa_cues 1
| | AVSS33_cves_2
SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON. MDDEL M D_MAI N_2 DHTE 2011.12. 19
ESSENTI AL THAT ONLY MANUFATURES SPECFIED PARTS BE USED FOR S @LG ELECTRONILS BLOCK CHEET 9
THE CRITI CAL COMPONENTS | N THEA SYMBOL MARK OF THE SCHEMETIC. GElectronics

Copyright © 2012 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

LGE Internal Use Only



+3. 3V_NORMAL VDD3V3

VDD3V3

AVDD_33SB

POWER_ON/ OFF1

o———@rso0

+3.3V_NORMAL 3. 3y Emvc

L504
BLML8PG121/SN1D

THE A SYMBOL MARK OF THI'S SCHEMETIC DI AGRAM | NCORPORATES
SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FILRE AND ELECTRI CAL SHOCK HAZARDS, WHEN SERVICING IF IS
ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR

+3. 3V_NORMAL

THE CRITI CAL COMPONENTS IN THEA SYMBOL MARK OF THE SCHEMETI C.

EMVC_VCCQ

L506
BLMIBPGL21/SN1D

SECRET

LGElectronics

+1. 2V_MTK_CORE 5600mA

+1. 2V_MIK_CORE

C546 C548 C550 C5!
10uF 0. 1uF 1uF 0. 1uF =m=0. 1uF 0. 1uF =m=0. 1uF

+1. 2V_MIK_CORE +1. 2V_MTK_AVDD

BLMIBPGL21SN1D
Py

:|.C'525 l(:soz

+5V_NORMAL DAC_3V3
1C501
AP1117E33G 13
| | NADJ/ GND I
Lo | L
C526
10uF

Iluv

c544
0. 1uF
16V

10V

[

W

LAN_JACK_POVER

TP501

SVMD Gaski t

(

z @ %
| b 2
| | S
| 5 L R L cow
5 s s
| c : -
X o X o <o
2 5 2o (2=
| 3 2 32y 3¢
H ]
| 3 3 s
| « . " -
= o 2 =
2 3 3 g
[ 5 & 5 5
© HDM 1-~2 HDM 2~3 USB1-2 ' USB3
[ B B 4 B
o] N N o
Z o % < F3 2o
| 5 2 2 3 2 58
3 e 3 e 3 32
| ¢ 14149

N
[
[

| C105
LGE2112
+1. 2V_MIK_CORE
A +1. 2V_MIK_CORE
A

AR? Ac22

AT7 | Veek_43 veek_31 [

AuT| veek_as VCCK_32 [ooor

Apg | VeoK_47 VCCK_36 [5ra

Are | Veck_42 veek_s oo

ATs | VOcK_44 VECK_10 [=rpz

AUs | VecK_46 veek_12 [

| veek_as veek_33 [

7| veek_a7 VCCK_30 [0

Ap7 | VEoK_39 \CE Ry pvers

v | Veck 41 veek_29 v

s | Veck_38 veek_6 oo

1| veck_a0 veek_27 [

Ria | veek 1 veek_s o

T1a| veek_e VCCK_26 |57

Uia | veoK_11 Sy v

Via| veck 13 VecK_34 [0

| veek_1a VCCK_35

via| veek_1e VDD3V3
Aa1a | vook_18 A
AB14 | VOOK-20 ALY
acia | veck 22 veesi 0. B_s [ s
Acto | veck_23 VCC310.B_2 [g

15| VecK_28 vees1 081 [y
Acts | veek_2 VCe31 0_B_3 [0

1o | VeoK 24 VCC310_AS [0
acie | veck_s VCC31 A7 [ooe

Vaa | veck_2s veesi 0 A6 [0

wes | veek_1s Veeai 0_A_8 [oor

Vas| veek_17 Veesi 0_A_3 [
23| veck 19 N e R

VCCK_21 VCC310_A_2 [oy
VCC3l 0_A_1

DECAP FOR SOC ( HI DDEN - UCC)

+1. 2V_MIK_CORE

| +1. 5V_DDR

| %{(]3528': J.C523
<

@ LG ELECTRONILS

| C105
LGE2112
R2 R6
e | Dvss_s1 DVSS_55 [0
Ja7| DVSS_52 Dvss_62 [0
ra| Dvss_s7 Dvss_73 [0
va| bvss_s3 DVSS_83 [~ oo
5| bvss_107 pvss_o2 [oo
o pvss_20 Dvss_104 [~
e | Dvss_se bvss_117 [0
Vs | Dvss_sa pvss_127 [0t
v | Dvss_108 DVSS_137 [Fore
77 ovss_es DVSS_29 [T
| ovss_a4 DVSS_63 [0
7| bvss_as Dvss_74 [0
7as | DvSs_s6 pvss_s4 [+
Aps | Dvss_120 DVSS_93 [T
7| bvss_130 DVSS_105 [~
U7| bvss_43 DVSS_118 [0
wr| bvss_77 DVss_128 [
o | DVSS_97 DVSS_138 [
s | Dvss_13 DVSS_64 [
o | DVsS_12 DVSS_75 [>
o1a| ovss_22 DVSS_85 [ o>
Jo| vss_28 Dvss_o4 [oo
Rig | Dvss_3o DVSs_106 [~ >
T15] Pvss_57 Dvss_119 [0
Ut | Dvss_ee ovss_129 [~ o”
Vis | ovss_78 Dvss_139 [
Wi | 0vss-87 DVSS_65 [~
vig | Dvss_eo DVSS_76 [o-
AL | Dvss_112 DVSS_86 [, oo~
Apis | DVss_122 DVSS_140 [
| bvss_132 DVSS_96 [
Ri | DVSS_34 DVSS_30 [ oo
T16] DVSS_58 pvss_27 [
Uie | Dvss_6e DVSS_109 [
Vio | DVSS_79 Dvss_17 [0
e | Pvss_es pvss_2s [
V16| PVss_100 pvss_as [
AT | DVSS_113 DVSS_66 [oT
ABTo | DVSS-123 ovss_7 [T
Ri7| Dvss_133 DvsS_14 [
T17] Dvss_s9 DVSS_8 [,
U7 | pvss_7o DVSS_18 [,>
vi7] ovss_so DVSS_26 [ o
V17| ovss_se pvss_ss [0
T1a ] DvSS_114 DvSS_136 [
Vig| bvss_71 Dvss_126 [
1| bvss_e0 Dvss_49 [
T1o] DVSS_115 DVSS_103 [
? Vig | Pvss_72 DVSS_82 [org q
b—— 10| DVSs_9o1 pvss_61 [~
wa7| bvss_116 DVSS_110 [
AaL7 | Dvss_101 DVSS_135 [—oo
Api7| DVss_124 ovss_125 [
Rig | PVss_134 Dvss_102 [-oo
Ao | DVSS_60 ovss_81 [
Tt | PVss_131 ovss_121 [Foo
2o | DVss_3s ovss_a7 [
711 Dvss_36 DVSS_67 [
J127| pvss_a0 DVSS_908 [~
T22] DVSS_41 ovss_111 [
DVSS_42 pvss_11 [
_ DVSS_21

DECAP FOR SOC ( BOTTOM)

+1. 2V_MIK_CORE

‘ lc531 :|.C537 J.CsAs
| Eo 1uF Io 1uF ]-0 1uF

| +1. 5V_DDR

| lcsas lcsae J_c547
Eo luFTD 1uF

M D_MAI N_3

DATE

2011.12. 09

CHEET

o

Copyright © 2012 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

LGE Internal Use Only




THE A SYMBOL MARK OF THI'S SCHEMETIC DI AGRAM | NCORPORATES

SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FILRE AND ELECTRI CAL SHOCK HAZARDS, WHEN SERVICING IF IS
ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR
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a~ 4’7k gl o8| B 9
i OPT 3 z
I
2y
3% R6103 .
e 4.7K C6106
2. 2uF
— 10V

SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FI'LRE AND ELECTRI CAL SHOCK HAZARDS, WHEN SERVICING IF IS

SECRET

ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR
THE CRI TI CAL COMPONENTS | N THEZfX SYMBOL MARK OF THE SCHEMETI C

LGElectronics

@ LG ELFCTRONICS

R6105 OPT
4. 7K R6106
0

<1 Sl DE_HP_MUTE

From M com

MODEL

HEADPHONE AMP

DATE

2011. 09. 29

BLOCK

SHEET

7
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THE A SYMBOL MARK OF THI'S SCHEMETIC DI AGRAM | NCORPORATES
SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.

Cl POVWER ENABLE CONTROL

Q6201
AG3407A

o 9N\ o

+5V_Cl _ON

+5V_NORMAL T
C6202
0. 1uF

oP

Ilev

PCM_5V_CTL

R6218
10K

B 1)
I

o < R6241 C6207
22K 4. 7uF
R6221 10v

Opti on FOR

. C6210-*1

MT K

Opti on FOR LG1152

FILRE AND ELECTRI CAL SHOCK HAZARDS, VHEN SERVICING IF IS 10.
ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR SECRET @ LG ELECTRONILCS MODEL — DATE —
THE CRITI CAL COMPONENTS | N THE /A\ SYMBOL MARK OF THE SCHEVETIC. | | (SElectronics BLOCK SHEET o2 /
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(- - - - -"-"-"-"-"-"="-""-""="-"="="="="="="="="="=-"=-= \
RF_SW TCH_CTL USE: T2/ C, T/ C, ATSC, DTMB. | SDB- T LN T crB_cves | ERROR & VALID PIN |
TU6504 TU6500 TU6501 TU6502 TU6503 LNB_OUT CHB_ERR L9_T2/Cl'S
TDSH- T151F ATV_ouT CHB_SYNC | 1 C6500 +3.3V,TU |
TDSS- G151D TDSN- G351D TDSQ HO51F TDSQ G051D CHB_VAL 74LVC1G08GW
CcHB +5V_TU _ — o CHB_CLK | U I
close to TUNER simsrasisnio T PRI TR / TU_RESET CHB_DATA I oIS AL 5|, s |
e AN
- e e oy K% Tev ~ Cosag = LUF
' (S S, — | TU_TS_ERR A L6V
" ; — 2 I |
MTK/ L9_DVB/ ATSC/ NTSC —
TW_H/ NI M T/ C_H/ NI M_V T2/ C_F/ NI M_DEV CHB_V TIcIs2 v | cHe _RF_SNTCH  RF_SWTCH et sw T e s | oo
RF_S/' W_CTL 1 NC 1 NC_1 1 +5V[ SPLI TTER] 1 N.C 1 1 a lfgi‘él oceiu Res00” 0 ETWRE%T'J}F bl I o VY O FE_TS_VAL I
RESET RESET RESET v Imv va. R6508 v |  E— A S | 1 éLfGW I
2 2 2 RESET 2 RESET 2 | S, 100 K__5% Lo_T2icls
MTK/ L9_DVB/ ATSC/ NTSC _—e———— I R6525 |
0
SCL 3 scL 3 sc 3 TU_gCL 3 o] SCL 3 byl 3 12c sole | RTUOLUER SRTWOLUER| +5v_TU +5Y_TU |
C6508 33 ~ | Lol LGssl PSRN NOT_L9_T2/ /'S |
SDA SDA SDA TU SDA SDA OPT= 18PF Res510 BpF N - e e e e — — — — — — — — — — — —————— — p—
4 4 4 3 4 4 Tso
OPTL =C6506 33 +3.3V TU Etecsore ) W W | ges20 resz1 | ﬁgiﬁuii'i‘f‘ :‘er atin
+ . + . +B1[ 3. 3V] + + P - close to TUNER_SI F 220
BL[3.3V] B1[ 3. 3V] c 3.3 c [ m+3.3v c 3.3V TUNER & T 180F z I L ;FUNER \220 o
- © = L C6511 T ce514 —_
SIF 6 SIF 6 SIF 6 M SLF 6 SIF 6 Tégﬂ"p o, L -, - > TU_CvBsS
+B2[ 1.8V +B2[ 1. 8V = L6500 bo ot 16y
[1.8v1 4 [1.8v] 7 +B2[1.8V] 7 M +. 8V a +1.8V_TUNER 7 BLMLEPGIZLSNID 4 - B Q6501 TICHNM| 152 T2/ C_FINIM T2/l s2 cHe AT_HNM oN BR
f_T_csss1 j_cssso 155505 +1.8V_TU R6519 ' NBT3906( NXP)
CvBs 8 CVBS 8 CVB.S 8 MfchS 8 CvBsS 8 | .rlOODF TO )0 O Mpl _ _ K T/ caaTacHs| DVB_S NOT_T/ C&AT DVB_S CHB [T/ C&AT&CHB. CcN
cl ose % STruner— 1. shoul d be guarded by ground oPT A
I F_AGC 9 | F_AGC 9 NC_2 9 M | E_AGC 9 T/ C_I F_AGC 9 Rssum 100 T/ GRAT&CHB —F AG®- No via on both of them = NOT_DVE_S| DVE_S&cHB T21¢ DVB_S&CHB | DVB_S&CHB | NOT_DVB_S |  NOT_T/CRAT
DI F[ P] DI F[ P] NC 3 L9\ATSCJ- JF_ shoul d be guarded by ground T 3. Signal Wdth >= 12nils )
10 10 — 10 M_D| F[ P] 10 T/C DIF[P] 10 = f \I OIF_P Signal t OG'Sl)grr:sl WV\Zjld:]h>z :Zlim II 2 t_L9_T2/C|S NOT_T/ C&AT T2/ CaCN NOT_T/ C&AT | nor 7/ cgaT Not_L9_T2/CIS  RF_SW TCH
DI F[N] DI F[N] NC_4 M D[ F[ N] T/C_DIF[N +3.3V_D_Demod
1 11 * 11 = J" LN 11 LN 11 ! ) = I F_N lC5523lc6525 * c(;Psza 4 T/ C&AT&CHB T2/ C&CHB&CN T2/¢c T/ C&AT&CHB NOT_T/ GEAT&CHB
+B3[3.3V] 12 || s.3.3v 12 N.C 2 12 === ‘ T 0. 1uF 104
_3. . C_ suv Ilsv Is s
12 12 +BA[ 1. 23V gﬁiggl | T2/ cacnas = INOT_T/ C&AT&CHB|NOT _T/ C&AT&CHB T2l cacN T2l cacHBECN NOT_DVE_S
[1. 1 13 S_1.8V 13 N.C 3 13 (G ELMIBLPEGSIOZZISNlD +1.23V_TU
SHI ELD SHI ELD SB = - Not _L9_T2/C/'S NOT_DVB_S T2/ C&CHB&CN |  H/ NI M&CHB Not _L9_T2/C/'S
NC_5 14 || s cvBs 14 e |N.C 4 14 —close to TUNER B8 av1iev_TU
516 Not _L9_T2/ C/'S [yor T/ caaTacHs|Not _L9_T2/ C/ S|
1 GND 15 GND_1 15 GND_1 15 Iégguﬁzéggugﬁzggeo&fzo TuF BLML8PGL21SN1D -
B - ERROR 16 SD_ERROR 16 ERROR 16 B T2/ GSCHBACNSER T2 C&CHB&CN&BR > CHB_CVBS Lo T2rCls
{—> CHB_ERR
SYNC 17 SD_SYNC 17 SYNC 17 gC:B,SVNC
(OT_T/ C&AT&CHB = gHs'éﬁ
VALI D 18 SD_VALI D 18 VALI D 18 ARB500 0 -
> TU_TS_ERR
MCLK 19 SD_MCLK 19 MCLK 19 ‘ g;ggs,svmc
* ‘ TU_TS_VAL
DO 20 || SD_SERI AL_DO 59 DO 20 L) EoFETS cLK
> CHB_DATA
D1 21 N.C 1 21 D1 21 NoT_ T/ Gt FE_TS_DATA[ 0- 7]
0
D2 N.C 2 D2
22 - 22 22 VW T2 : Max 1.7A
] : é
D3 23 N.C 3 23 D3 23 el se Max 0.7
D4 24 || N.C 4 24 D4 24 Ty -
e 4
b5 25 [fNC5 25 o | D5 25 g | \
WARY NOT_T/ C&AT
D6 26 N.C 6 26 D6 26 4R6502 | +3.3V_TU_IN | 1 C6501 " ZZV*TU
NOT_T/ C&AT&CHB A AP2132MP- 2. 5TRGL [EP]
b7 27 N.C 7 27 D7 27 [ | U INoT_T/ ceAT
28 oD 2 oD 2 Seperate GND for CHB N I . . R R2 oN
1% R6528-* 1
_ 28 _ 28 4 = \ Igsxg ) o 7 P WD Res
SHIELD | GND_3 29 GND_3 29 I = ove_sacHs = L |- |§-| - y1ew
s +1.23V_TU z 1% R1 1%
= Re523  EN F ADJ R6529
\ = ) BLML8PGL21SN1D 10K’ 10K
SD_1. 23V_DEMRp +1.23V_S2_ DEMRP —_—— DVB_S&CHB 3 s o
= . _T_caslz 1 C6515 105519 +3.3y_D_Demod NOT_T! CaAT VN vouT NOT_T/ CRAT
SD_RESET 31 S2_RESET 31 I T 5t Secre = &L, our = s 2A s
‘ = DVB,S&CHB AL 6y T +5V_NORMAL VCTRL NC OT_T/ C8AT
SD_3. 3V_DEMOR3» +3. 3V_S2_DENOR - ks — EAN61387601 Tes4s
oceiﬁé D\/B secHB | S2_RESET Lowr
N.C8 33 S2_F22_OUTPUT33 oot = +3.3v_D_Ded Tov
OoPT
SD_SCL 34 S2_SCL 34 L cesaa  Toes27 6535
100pF 0 1uF ot =
- -
SD_SDA 35 S2_SDA 35 LNB_TX _—L I = oPT =
R6503 22 =
6 LNB 36 Yoo Dve. Secre — 12C.sa4 Vout =0. 6* ( 1+R1/ R2)
P
or1L 50V
GND_4 37 CHB : Max 480mA
38 R6504 22 — | 2C sSDba4 el se : Max 240
SHI ELD lfggéa DVB_S&CHB - %
—LNe_aur OPIWV +3. 3V_D_Demod +3.3V_TU +1.8V TU
SHI ELD = +3.3V._TU &
NOT_T/ CBAT ! C6503
L8506 - - —— \ AZ1117BH- 1. 8TREL
= BLML8PG121SN1D {NOT T/ cant H
e i
- i Ty T cesae ngzg/ caat |
oo K ol
I H | ADJ/ GND 1
- | !
= B ] = H
= ‘\________________,’ C6546 _| C6548
10uF 0. 1uF
Close to the tuner Ilov Ilﬁv
465mA( MAX) I Lo/ BRR75TV;;LC_’!71TUNER I
BLML8PG121SN1D I 150mA( MAX)
| 12hm
+3.3V_ |
+5V_NORMAL +5V_TU
- _'_ a 0. 15F
16V
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LNB_OUT <

DVB-

(Opti on: LNB)

S2 LNB Part

>

18pF 18pF 33pF 33pF D6904,
OP’ LNB OPT LNB LNB

r - e» o> o
C6915 C6916 C6913Y C6914 ] l
' |

- d

Close to Tuner
Surge protectioin

THE ﬁ SYMBOL MARK OF THI'S SCHEMETI C DI AGRAM | NCORPORATES
SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FI'LRE AND ELECTRI CAL SHOCK HAZARDS, WHEN SERVICING IF IS
ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR
THE CRI TI CAL COMPONENTS IN THE A

SYMBOL MARK OF THE SCHEMETI C.

Al | egro

D6901-*1

-----------------1

DCDC_GND and A _GND are connect ed
DCDC_GND and A_GND are connect ed
| PCB_GND and A _GND are connect ed

in pin#27

b-----------------J

F-——————-——————-—-————-—

' I nput trace wi dths should be sized to conduct at | east 3A '

' Quput trace wi dt hs should be sized to conduct at | east 2A

LNB_SX34 D6903- *1
40V a0v
LNB_SX34
D6901
LNB_SMAB34 D6903
[ o s lall
Lall .
:2 z& 40V 40v 3A
LNB_SMAB34
+12V_LNB
C6901 6902 C6912
0.01uF 1uF 68UF: JAN
50V 50V 35V
LNB
LNB LNB L6900 i
H.33UH J- ( r -
) 6911
close to Boost pin(#1) SP-7850_33 C6910 0. 1uF
2. 4A 10uF sov
25V \ e e’ close to VIN pin(#25)
/S
77 LNB LNB
DCDC_GND o€ enD
D6900 N B8be_onp
MBR230LSFT1G - A_GND
30V J_ D6902
LNB C6904
0. 1uF A LNB_S[nB34
50V a0v
C6900 LNB
LNB ==J52UF
D6902-f 1
/*/LNBis B4 <
A_GND a0v T ol B zl _| 9 o
w zZ zZ x - w (8] w
AGND —| 4| O 4 >| | 2| o
A_GhD TR g8 3N
BoosT | 21 | Nc_s
C6903 0. 1uF THERMAL
| i; u ver |, 29 20 | N7
LNB C6905,922000pF  TCAP | 5 19 | BFC
L
LNB ne 1|, 1 C6900 18 | ncs
AB8290SETTR-T
TDO NC_5
A_GND 5 LNB 17 - A_GND
EXTM NC_4
LNB_TX[ > 6 16 ===
T |5 15 | Ne_3
o - N (2] <
© o o 4 o a o
+3. 3V_NORMAL
[a)] 6] ) ~ (e
Z w O | @
A_GND Y g o 9| =
R6903
4.7K
o LNB
o
4
" 5
N 4
N n
° 3
- = -
= [e] m—-%
o o
o o
0 ©
O O
*
A_GND
< <
< -
a (&}
%) %)
o o
o o

SECRET

LGElectronics

@ LG ELFCTRONICS

R6904
0

A_GND

+12V

50V
LNB

Max 1. 3A

R6905
0

A_GND

+12V_LNB

BLML8PGL21SN1D

C6917 LNB
0. 1uF

Cc6918
0. 1uF
50V
LNB

MODEL

LNB

DATE

2011.11. 21

BLOCK

SHEET

s
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SYMBOL MARK OF THE SCHEMETI C

R7001
100
1 C7000
MP5000DQ
GND U SOURCE_5
° 1 10 -
J_ ] cr000
- T=470pF
= pty pvioT |, o | SOURCE_4
R7000
1K ENABLE/ FAULT SOURCE_3
COMMERCI AL_12V_CTL > 3 8
FOR 12V CONTROL (FROM M COM) LM T SOURCE_ 2
4 7 -
NC SOURCE_1
5 6
11
vce +12V

[
C7001 | c7002

1uF 22uF
E 25V 25V

AUDI O OUT JACK

( OPT: COMVER _EXT_AMP)

BLML8PG121SN1D|

FOR COMMERCI AL 12V OUT RS-232C 9 PIN
( OPT: COMVER_EXT_12V)

+3.5V_ST

12V_COMVERCI AL_OUT

L7000

12V_EXT_PWR_DET

MVBT3904( NXP)

COMVER_EXT_AMP_JACK
JK7000
KJIA- PH-0- 0177

GND | 5

L4

10uF
16V

SPK_L_OUT_COMVERCI AL D—”cmoe .
7000
.6

R|1

SPK_R_ouT_comvercl AL T>— | .
c7007
10uF 7001
16V 6V

THE [SXSYMBOL MARK OF THI'S SCHEMETI C DI AGRAM | NCORPORATES
SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FI'LRE AND ELECTRI CAL SHOCK HAZARDS, WHEN SERVICING IF IS
ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR
THE CRI TI CAL COMPONENTS | N THEZfX

SECRET
LGElectronics

@
Y PETECT | 3 T
®

EAG61030001

@ LG ELFCTRONICS

FOR COMVERCI AL AUDI O OUT

( OPT: COMMER_EXT_ AMP)

P7000
24V 12507WR- 12L
L7001

BLML8PGL21SN1D ,
IR 3 1

hd -

C7005
Io. 1uF 50V

2
® |

AUDI O_L_OUT_COMVERCI AL ,
- 4
— , 5

AUDI O_R_OUT_COMMERCI AL

6
EXT_AMP_RESET — ? 7

FOR AMP RESET (MAIN SOC) .
EXT_AMP_MUTE [ ° 8
9

® |

SPK_L_OUT_COMMERCI AL <}

11

PATTERN SHOULD BE CONSI DERED ( MAX 3W

12

SPK_R_OUT_COMMERCI AL <1

13

MODEL
BLOCK

COMMERCI AL_OPTI ON

DATE

2011.11. 21

SHEET

70/
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r—--—--—--—-——-—--—--—-——-—--—--—-——-‘
l LVDS_51PI N l
P7100 "
51Pi n LVDS OUTPUT Connect or ] ]
| roresis e mso [ ] [41Pi n LVDS OUTPUT Connect or]
l NC 20/ 3D_CTL
, R7100, ,, 33 — —_—_—— — - l
l NC LGD_2D/ 3D_CTRL (
2 LVDS_SEL |
NC l
| : | :
NC
4 R7105, 45 33 — 12¢_spAL | +3. 3V_NORMAL l
l NC CP_BOX I
5 R7106, 1r 33 1 12¢_scL1 l
' AUO_65_M RROR CP_BOX | R7101 I
LVDS_41PI N
3.3K -
;| Lvos_se | LVDS_SEL_HI GH P7101 l
' v | Fl - RE41S- HF- J- R1500
NC R7107 33
8 <] PWM_DI ML | R7102
l NC LGD_32/ 37_LVDS_PWM 10K |
e LVDS_SEL_LOW L ne '
L/ DI M_ENABLE
l 10 - R7108 33 1 oPC_EN I = | NC 2D/ 3D_CTL
GND LGD_32/ 37_LVDS_OPC 2 R7104, 3 '
' 11 \N o - - - = NC AUO_2D/ 3D_CTRL
RAON 3
12 < TXAON Ne
l RAOP 4
13 < TXAOP NC '
' RALN 5
14 CITXAIN NC
RALP 6 '
l 15 ITxALP NC
RAZN T—
16 < TXA2N NC
l RA2P 8
7 I TXA2P GND '
' 18 | V0 o
RCON
RACLKN 10 1 TXCON l
l 19 <1 TXACLKN RCOP
RACLKP 11 <JTXCOP
20 <1 TXACLKP RCIN
l o1 | & 12 <JTXCIN
RC1P l
l RA3N 13 TXC1P
22 I TXA3N RC2N
RA3P 14 CITXC2N l
l 23 I TxA3P RrC2P
RA4N 15 CTXC2P
24 I TXAAN GND
l RA4P 16
25 I TXAP RCCLKN '
' 26 | S0 17 I TXCCLKN
-— e - - ReCLKP
BI T_SEL ( BI T_SEL 3\ 18 <] TXCCLKP l
l 27 | G\
RBON I 19 l
28 < TXBON R7103 RC3N
' RBOP | 10K | 20 <JTXC3N
29 <1TxBOP BI T_SEL_LOW RC3P '
' RBIN | L 21 <ITXC3P
30 I TXBIN = | RCAN
RB1P - 22 I TXCAN l
' 31 1 TXB1P -_——-—— RC4P
RB2N 23 1 TXCaP
32 1 TXB2N GND
' RB2P 24
33 < TXB2P GND '
l NES 25 °
RDON
RBCLKN 26 1 TXDON l
l 35 <1 TXBCLKN RDOP
RBCLKP 27 1 TXDOP
36 <1 TXBCLKP RDIN
' 37 | OV 28 <JTXDIN
RD1P l
l RB3N 29 1 TXDLP
38 1 TXB3N RD2N
RB3P 30 1 TXD2N l
' 39 1 TXB3P RD2P
RBAN 31 1 TxD2P
40 1 TXBAN GND
' RB4P 32
a1 < TXB4P RDCLKN l
l ) 33 I TXDCLKN
RDCLKP
GND 34 <1 TXDCLKP l
l 43 GND
. | O 35 '
RD3N
PANEL_VCC
' 45 | &P . 36 I TXD3N
RD3P l
l ) 87 1 TXD3P
RD4N
L7100 38 — l
' a7 | BLML8SGL21TN1D RD4P TXDAN
vLcD LVDS_51PIN 39 <_1TXD4P
48 @ GND '
' vLCD 40
49 e l
vLeD
l 50 c7100 c7101 | cr102
vLCD 10uF  ZZ1000pF Z20. 1uF '
51 16V 50V 50V 42
oPT oPT oPT
GND l
l 52
l GND J l
b e oo omem e e omomomomomomomomomomomomomom oo

THE A SYMBOL MARK OF THI'S SCHEMETIC DI AGRAM | NCORPORATES
SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
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THE A SYMBOL MARK OF THI'S SCHEMETIC DI AGRAM | NCORPORATES
SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FILRE AND ELECTRI CAL SHOCK HAZARDS, WHEN SERVICING IF IS
ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR

R R

> L/ DI MO_SCLK

> L/ DI MO_NMOSI

J12c_scL1

12C_SDAL

LOCAL DI MM NG
[ To LED DRI VER]
ot AR7600
* R7601 3 3
2 to/lfm M_ouT 1/ 16W _—_—— —
' |
3 4..
' |
4 J i ‘ |
: Y ! o
: lo | : ‘ |
. le L/ DI M_OUT | :
¢ g f Rmifm MﬁE:‘)‘\JST |
9 b — _— —_ - R7607

4. 7K
L/ DI M_ouT

> L/DiM_VS

SECRET

THE CRITI CAL COMPONENTS IN THEA SYMBOL MARK OF THE SCHEMETI C.

LGElectronics

@ LG ELECTRONILS

LOCAL DI MM NG

DATE

2011.12. 13

CHEET

w /
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veeis

<POVWER BL OCK=>

THE A SYMBOL MARK OF THI'S SCHEMETIC DI AGRAM | NCORPORATES
SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.

FILRE AND ELECTRI CAL SHOCK HAZARDS, WHEN SERVICING IF IS

SECRET

ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR
THE CRITI CAL COMPONENTS IN THEA SYMBOL MARK OF THE SCHEMETI C.

LGElectronics

@ LG ELECTRONILS

L7700
R7708 0
l VCOVRFB
j_cﬂoslcﬂoe LQV2HPN2R2ZMGOL 11w P
10uF 10uF 2. 2uH R7709 o 72522
vce — e — —
10v 10v VCOMLFB Aty g % g % % g 750 a0 / \
R7710 0 R7730 o o I NSTEAD OF AMCC0208
Veore = U rew VCOM_DYN Co— A ———— T AL 116w 1/16W | |
R7725 0 FROM soc ew 1/16W7 1/ 16W Q7700
PM C_RESET o ———————— [ DCTRIN | MBT3904(NXP) |
L7705 TO soc oPT % DO VaL_FB R7728 , 100K l N\
vce o ! w o
BLML8PGL21SN1D <
—
P L7701 RER H alo HEEHHEE SWN 1/ 16W5% I 07703 ‘ VGL_FB
IR} e 1N4148W
—|a|8|>|e|Z|>|0|0|5|5|0|0 CTRLN | [ »
C7706 | C7709  LQVEHPN2RZMGOL R770 ! Toov [ veL
b=l S —
10uF ZZ10uF 2. 2uH 10K @neLIeYI293n swe
10v 10v 1/ 16W] ouT4 | 4 36 | CTRLN > VGH_FB 745 il ‘ - | R7745
swe4 | 5 35 | VoL ————————"OCTRLP swo = 1uF55v  1uFbsV i ! 1/ 16w
RST | 5 34 | SW | D7705 .
= outt |, 33 | swe 1N4148W | &
vee T2 | 5 | C7700 3 VGH ‘ oov 16V
swe2 g  TPS65178RSLR 31 | CTRLP [
S N B £ PGND2 | 7 EPI 30 | TCOW —ITcow VL S~ = = = = —
—= SwWe1_1 | g 29 | VL % -
T swe1 2 | 4 28 | SDA
c7712 PANEL_VCC | ————— {—12c_spaz
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EPI Interface

@ EPI(Embedded Point-Point Interface)

< Features

* Point-Point topology (support 2 Pair option)
« CDR (Clock Data Recovery)
 Bandwidth up to 1.85Gbps/pair
at FHD 120Hz 10 bit application
* Lock signal cascading and feedback to T-Con
« Embedded Control Data

& Merits

« Better reliability on common noise
* No data skew and better EMI margin
 Fewer lines than mini-LVDS
 Slim PCB design

Copyright © 2012 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

LOCK

2

Figurel. Topology

Table 1. Example of FHD 120Hz TV

EPI

FHD (10bit) @ 960Ch

60Hz 120Hz 240Hz
Transmission
Line 12 12 24
Bandwidth 0.84Gbps 1.68Gbps 1.68Gbps

LGE Internal Use Only



EPI Interface (mini-LVDS vs. EPI)

— Comparlson ——
@ HF mini-LVDS
HE mini. FHD (10bit)
LVDS 60Hz 120Hz 240Hz
No. of Signal 36 36 2
60pin 60pin 80pin
Connector (2ea) (2ea) (2ea)

-Difficult to upgrade bandwidth limit
-Multiple number of wires needed for higher bandwidth

@ EPI (Embedded clock P-to-P Interface)

FHD (10bit)
EPI 60Hz 120Hz 240Hz
960ch 960ch 720ch
No. of Signal 12 12 32
) 50 pin 70pin
Connector (2ea) (2ea)

————

Copyright © 2012 LG Electronics. Inc. All rights reserved.

Only for training and service purposes

-Better reliability on common noise
-No data skew. Better EMI margin
-Lower cost ( Cable, Connector)

-Slim S-PCB design (14mm - 10mm) helps slimmer TV

——

m— What to change

@ LCM (T-con to S-Driver IC)

(FHD 120Hz)

LOCK

2
vccil/i i
7

* Bandwidth Capability
- FHD 120Hz 10Bit : 594Mbps@36Lines — 1.65Gbps@12Lines

- FHD 240Hz 10Bit : 594Mbps@72Lines — 1.25Gbps@32Lines
b ps@ ps@ -
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EPI Interface (mini-LVDS vs. EPI)

HF mini-LVDS

EPI

k
Topology —
2
1
B/ 000 - BRB/ T X
Y one w0 L ma L m § ms § we X e L w X T () @@@ @@@ @
L X X X X X X I X X Bit Name | Description —
PI’OtOCO| ): = ){ o ): - K Lo }: - Fl sd Yl - X e K '"'X 0,1 CK Indicates a rising edge of bit clock. (Always “H")
K i ): - ): . X X )ﬁ.’ - X " X . ){ RGB data are transmitted. LS is transmitted at first
i X 1 X j{ X X 1 X X 2= 1 MI-HG:~¢§9
D ED €3 £ 3 3 8 £ T3 32,33 | DMY Dum:l‘lfgwaig\_w
e Multi Drop * Point to Point
Features

@10bit, FHD120

e Data rate: 660Mbps
» External clock

» Data rate : 1.8Gbps
* Embedded clock, Control

» Simple structure

e Fewer Lines : 12
* Embedded clock

Merit
* Standardization : low EMI, Clock skew free
* Easy to PCB design
* Too many lines : 36
i * Clock skew e Transmission Overhead
Demerit

* EMI due to clock lines
* Bandwidth limit

: 4bit delimiter

Copyright © 2012 LG Electronics. Inc. All rights reserved.
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Main PCB for Broadband Main + TCON all in one

xXLM760S-ZB

Chassis : LD22E
PCB P/No : EAX64307905

HsaweLe
GP& LD22%/LC22%

EAXG4307301 11, 31
11.10.28 P.H.J

To PSUé— - Rl sauc N U UP o

Only G/S model

To module iy 3 Yol | M = 0000 demmmmmemmeooo--d

Main processor, DDR Memory
eMMC Memory

Micom for Key/IR sensing

WIFI ] g
Soft touch +IR€=J§ i: T ] = Y e - PMIC
Front Spk
Audio AMP (10W+10W)
RF Assy

EPI Wafer
Level shifter
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MTK5369 Block Diagram( LM76 )

I e SYSTEM SYSTEM
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cable | DEMOD 1 1 Cl slot I (2Gb) SYSTEM Power load
TUNER I I I DDR3X
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| (s2) | I 7 TS_SP ------- 4 (2Gb)
L I usBl (B « i
-—em mm == = -— P e
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HDMIl [ﬂ (HDCP eMMC X 1
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A= SIp]\Y Il EEPROM)
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HOMI4 | (g 41P |
50P TN A
50P »
1 |
Jm H/P | + I~ L/ROut Audio
| EE— AMP
A.j"ln'i: G I CVBS MTK 12S Out (NTP7500
or STA)
T = cnnpu @ Lyl COMP
1 SPI  l&—» LOCAL DIMMING
—— SCMT. I]Iﬁﬁuuuﬂﬂnm.. cves
"i-\-j._\ 3 I UART > M-Remote
Y Module
; Rear
PC-RGBI {3%%%% 7| RGB.HNV
1
. ¢4¢—— >  Remote Control
pc.auDiy @ t L/R In IR
1 1 ;
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LAN F—@—H Ethernet UART
1
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Jack Interface

Full Scart(18 Pin Gender)
SC_RIGIB +

=] B |Se-0eT

SC_L/R_IN
Hg

=] = SC_FB

= O SC_ID

COMP 1 PHONE JACK

| -
>
| -
L
| -
>
| -
>
| -
>
SC_CVBS_IN
>
DTV/MNT V_OUT
i ! DTV/MNT_L_OUT |, [SCART_LOUT]
DTV/MNT R_OUT IC6000 | [SCART_ROUT]
AZ4580M [<
COMP1_Y/Pb/Pr N
@ COMPL DET -
Ll
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Main SoC
MTK

[SPREPDIBT]

[PROP],[PBOP],[YOP]

[OPCTRLS]
[CVBSOP]
[AINO_L_ADDC] [AIN3_L_AADC]
[AINO_R_AADC] [AIN3_R_AADC]
[OPCTRLS]
[SOYO]
[ADINO_SRV]
ICHBS2S [ALO_ADAC]
[ARO_ADAC
[VDACX_OUT]
[VDACY_OUT]
[AUOUTLO]
[AUOUTROQ]
[AIN2_L_AADC]
[AIN2_R_AADC]
[Y1P],[PB1P],[PR1P] [OPCTRL7]
[OPCTRLY] [VGA_SCL]
[VGA_SDA]
[RP1[GP],[BP]

[VSYNC], [HSYNC]

AV1_CVBS_IN

SPDIF_OUT
= ;IEI SPDIF

AVI LN

AVl R IN

AVl CVBS DET

CVBS 1 PHONE JACK

HP_LOUT_MAIN
= = » 1C6100 HP_LOUT_AMP EARPHONE
> JACK
HP_ROUT_MAIN TPAB132AT 5 RouT AvP
PC_LIN PC AUDIO
PC_R_IN
RGB_PC
DSUB_DET OOO
RGB_DDC_SCL OOO
RGB_DDC_SDA OOO

DSUB_R+, DSUB_G+, DSUB_B+

DSUB_VSYNC, DSUB_HSYNC

090
090
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GP4 Backend block diagram (EPI & T-con)

vee ~ 50Pin
EPI LEFT
Q7700
25C3052
= ~ >
CTRLN
= IC7700
VoD TPS65178 >
CTRLP
<0
—>
& : l VGH_FB %
M U g —>
ADOT SWP
Q7701 —H — —
MMBET290& (HEP) MEFTITNL
FOLLO N
(e}
(@]
= —
£ _
o O |5
EI - al
(@]
&)
>
A 4
VCOM, GIP_RST -
@ >
DISCHG
> RO2) | —e 2 >
e EO_SOC | EO L OPT
Ll Ll
GST_SOC GST VGH_0ODD, VGH_EVEN ® .
reots] "R > IC7701 >
MCLK_SOC 172 MCLK VGH_R, VGH_F, VST :
[TCON4] p|(473) >
GCLK_SOC GCLK TPS65198 Clki-61 I R |CLKi-6
>
[TCON3] = > » "1
g 50Pin
EPI RIGHT
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GP4 Backend block diagram (EPI & T-Con)

[TCON7]

[TCONS]

[OPCTRL11] »

[OPCTRL10]
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50Pin
EPI LEFT

<«

VCC18
Vcore
H_VDD
VDD
TXALIN/P, TXACLKN/P, TXA4N/P ’
VCOMLFB .
»
VCOM_DYN
— »
ld »
PMIC_RESET .
>
12C_SDA2 GMA[4][5][71[12][15
< _ > IC7700 [4][5][7][12][15]
12C_SCL2
= » TPS65178
»
Ll
EPI_LOCK6_SOURCE
o
L
EPI_LOCK6
VCOMRFB .
»
TXAON/P, TXB1N/P, TXB2N/P
VCC18
Vcore
H_VDD
VDD
e

1no z

EMO0T 1d3
[stllotlisTivTilzTloTI6lElTIVIND

A A

50Pin
EPI RIGHT
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GP4 Backend block diagram (LVDS Tx & Local Dimming)

E7102
12507WR-08L

R L/DIMO_SCLK
L/DIMO_MOSI
[LDM_DO]
12C_scCL1
[STB_SCL] —
(STB_SDA] ¢ 12C_SDA1
L/DIMO_VS
[LDM_VSYNC]

Main SoC

MTK
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LVDS Tx

Block

PANEL_VCC
(+12V)

Dual-link LVDS Output

24
10-bit (R) LVDS_SEL
__>

BIT_SEL_LOW
—

Dual-link LVDS Output

24
10-bit (R)

51Pin
LVDS
Output

41Pin
LVDS
Output

* LVDS_SEL : “H"=JEIDA, “L” or NC=VESA (LGD)
* BIT_SEL : “H” or NC = 10-bit, “L" = 8-bit

LGE Internal Use Only



Interconnection - 1

XXLM760S-ZA
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[PCBs]

0000

Main PCB
Power Board
Tact key PCB

RF Assy

WIFI Assy

[Cables]

Main / LPB 24Pin cable

Main / Module EPI cable
50& 50PIN

LED driver / PSU

10Pin (IR+Touch) Cable
SPK Cable

Local Dimming Cable
RF Assy Cable

WIFI Assy Cable
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2012Y IR + Soft touch PCB Pinmap

Circuit Block Diagram

KEY1, KEY2 Voltage
(Tolerance of voltage £0.2V)

GPIO LED -
058V  0.09V 175V 118V
e Ambient KEY2 058V 0.09V 175V 118V
A Sensor
CM3231 Ass’y Picture
TV MAIN oSy
-— TOP
KSM-203SMRICL
KEY 1,2 BOTTOM
Touch IC
12¢C ANSGOSQL
Pin Configuration
1 SCL 6 35V ST
P SDA 7 GND
3 GND 8 RED LED
4 KEY1 9 IR
5 KEY?2 10 GND|
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2012Y IR + Soft Touch LED Lighting Scenario

Power LED Scenario

28 Spec W& H| D
- 12Y GP4 High(L9), GP4 Mid(MTK), GP4 Low(S7LR2)
Power - “ Power Light” Ul Delete compared with 11Y(GP3 model)
Indicator Ul - 11Y Carry Over Model : 12Y same Power LED scenario process
- “ Power Light “ Ul Delete, The way of 11Y Soft Touch Ass'y is used. White LED Disable
Power on |- Stand-By condition to Red LED On : After DC ON, Red LED light Blinks twice and then Red LED is Off
- Stand-By condition to Red LED Off : After DC ON, Red LED light Blinks three times and then Red LED is Off
Power Off |~ Without Blink, Red LED On immediately
But, If the mode of Power Indicator Ul is Stand-By, keep staying Red LED Off status
User Remote Key .
Condition input - When you put the remote Control button, Red LED Blinks once -
GP4 Warm - Red LED On stays and In the case of Set On, Red LED turns Off :sami
(High/Mid/Low) Stand-by - Including DVR Ready model, Japanese model 11Y
Power LED
Scenario L Same
3D mode |- Red LED Off (Power On condition is identical) as the
11y
Factory - 12Y LED Model : Stand-By On (Red LED On)
Default - 12Y CCFL Model : Stand-By On (Red LED On)
Mode - 11Y Carry Over Model (CS5XX/CM5XX) : Stand-By On (Red LED On)
Factory (In-Stop) | - After In-Stop, Red LED On is processed and after In-Stop, Red LED turns on within 3 sec
Condition
Power Only | - In the case of Power Only On, Red LED turns Off
Mode - In the case of DC Off, Red LED turns On

Copyright © 2012 LG Electronics. Inc. All rights reserved.
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Introductions of GP4 Sensor (Touch IC)

Manual of Touch Sensitivity

ouch Sensitivity Setting
KEY Touch THR

POWER 1 G 1. Verify the number of THR at first.

INPUT DN

MENU 20 WETH 14 2.0nce you correctly tou.ch Touch button fpr more than 1 sec, you

0K 1 can see a Touch data while you keep touching the button.
' VOL+ 5 ., T 3. Keep in mind that you can only read the Touch data during touch
6 VOL- 124 W status.
i CH+ 3 | S
' 8 f‘\' WISl 4.1t doesn’t matter that Touch data gets low value after taking off
: ) your finger.

Touch Key Threshold Level (Ta = 25°C)

67 68 69 70 73 68 68 71

Sensitivity

Copyright © 2012 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Introductions of GP4 Sensor (Touch IC)

apable of onl

BRI )| Monioring 09 Touch.txt file based on the left pic oz Sl
5 me— - . e —————-' | (\/) 5= 2 8 H)
P g o IR [ e R N 1 &
Addr  Value Addr Value Addr Value Addr Value Chip ID | 48 253
FF FF 44 00 e l 1
s o 5 w [ EepRomioad ] E] , =
13 TF 66 00 Gl
11 co o0 00 18 F5 |
" .,., 2 CHI o =
; F " cH2 o o
1 00 00 LN
n FF oo ﬂ 2. Make the file [ Filename : e |
= = = ﬂ ‘Touch.txt’ ] and move it to USB (The e
, . 18 FF
rs Fr 00 ﬂ outermost area, Don’t move it to any 1c 18 |
1> FF
20 00 00 folder) TR 1
" : D CHE | g
= = = ﬂ 3. Connect USB to TV and press g
24 €O
1 ac ﬂ button ‘ADJ menu’ and then choose 25 o8
64 FF the ‘touch sensitivity setting’ s
FF 5C 0 00
- o 4. Press button ‘SIMPLINK (Simply e
0 “ Link key)’ and then you can see the 10 10
FF a6 OK Pop up. Jm B
10 49 ' T -
-Set
FF u S | 5. After that, you check it the IR LED j_W\
[ : Threshold address [ : Register Version version on In-start menu and Verify Add V I
] : Companyname [ : Model Information it that the number of version is r alue
changed to what you want.
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Introductions of 12Y RF ass’y + Magic Remote control

Copyright © 2012 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
Only for training and service purposes



1. System

E—
RF Receiver TV

Remote

s Pairing Information Transmission (Send to TV after Paired)
« Static Calibration Data (Bypass only)
 Remote FW ver. (Save also in Receiver)
« BD _ADDR (Save also in Receiver)
» Pairing Information Transmission Sequence
 When it is paired, the remote sends packets(pairing success, F/W version, BD_ADDR) to the receiver.
* The receiver sends the pairing success packet to TV directly.
» F/W version and BD_ADDR packets are just saved on the receiver.
* The receiver sends F/W version or BD_ADDR packet to TV when it is required.
% Motion Data Transmission
* Period : 7.5msec
» Motion Data : gyro, accelerometer
*+Voice Data Transmission
* Period : 10msec
» Voice sampling : 16khz 16bit

- See “6-2. Packets” on page 8.
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2. Remote Buttons (M3 vs. M4)

RF Unpaired RF Paired IR continuous
BUTTON ETC.
IR_CODE RF_CODE repeat
POWER 0x08 0x08 Y IR only
BACK 0x28 0x8028 Y
HOME 0x7C 0x807C Y
Dack home - 0x07 0x8007 Y
— 0x06 0x8006 Y
T 1 0x40 0x8040 Y
) 0x41 0x8041 Y
okl — Phsical | OK 0X75 0x8044 Y
l, Buttons | CH + 0x00 0x8000 Y
CH - 0x01 0x8001 Y
VOL + 0x02 0x8002 Y
vomutéch VOL - 0x03 0x8003 Y
MUTE 0x09 0x8009 Y
3D_Mode 0xDC 0x80DC Y
3D star =
MyAPPS 0x42 0x8042 Y
VOICE Ox800A Y = VOICE_START
AUTO_WAKEUP X 0x800C
_ VOICE_START X 0x800A
Logical =
VOICE_STOP X 0x800D
Buttons =
POINT_START X Ox803E
M3 Remote M4 Remote POINT_STOP X OxB03F
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3. M4 Block Diagram

/
( 1) 12C
MPU-3050 (Gyro) - Antenna
(Invensense) N
Ll 12C
I_SI _?IZ:,/:I%_lDLH(AcceI ) \rﬁ %-tal
( ICI’O) BCM20733M 24 MHz
= J (BROADCOM)
Bluetooth 3.0 | s
4 Voice )
1ZS
SPI ()| WMB8950
256Kbit — (Wolfson)
(E2PROM) l
MIC.
(Knowles)
Kfy IF?:utton ; \ :
X -
( - 4 49200 M4 4-mode Only :
Ve .
Power Management
AA x 2 Battery DC-DC 2.8V LDO 2.8V LDO
.

Bluetooth Remocon

Copyright © 2012 LG Electronics. Inc. All rights reserved.
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~
Antenna
BCM20702M
(BROADCOM)
Bluetooth 4.0
SPI
(Serial Flash) :
UART
Connector
J

Bluetooth Receiver
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4. Function list

=R Item

IC

Manufacturer

Function

Remocon

Voice Codec WM8950 Wolfson 16KHz Sampling of Audio data
Voice
MEMS Mic. SPU0414HR5H Knowles Sensing Voice
Motion Gyro Sensor ITG3050 Invensense | Sensing angular velocity of X, Y, Z-axis
Sensor . . : . .
Accelerometer | MMAB8452 Stmicro Sensing device tilt (Pitch & Roll angle)
RF Antenna SDBTPTR3015 Partron
RF . .
N X-tal 24AMHz Partron Wireless communication
Micom
RF + Micom BCM20733 Broadcom
DC-DC Converter TPS61097 TI Battery Boost up Regulator
LDO1 uPI7716 uPl RF, Gyro, Accelerometer Power Supply
LDO2 uPI7716 uPl Audio Codec, Mic. Power Supply
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5. RF Pairing / Un-pairing Method

Method Description

* When do pairing, the remote
should make pairing request IR
signal(0x29) to TV.

< Method1  When TV receive the IR signal, it
should send "pairing request
packet" to the RF receiver.

-  After pairing success, the remote
unpairing.
P J should blink LED for some time and

% Method 2 (Repairing) TV send "pairing success packet"
— Press “BACK" button for 5 sec. back to TV.

— If unpaired, just press "OK" button.

RF Pairing — If paired, press "OK" button after

* When remote try to unpairing, it
doesn’t care about state of
receiver(stand alone).

* When remote try to unpairing, it
doesn’t care about state of
receiver(stand alone).

 After unpairing, all pairing
information should be erased.

 After unpairing, LED should be
blinked for 3sec.

* The remote just becomes to IR
mode.

Press “HOME" button and “BACK" button at

RF Unpairing the same time for 5 sec.
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Introductions of 12Y WIFI built in ass’y
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WIFI Built in ass’y feature(LGIT)

WIFI built in feature - Pin map
PIN USB interface
1 5V
2 DM
3 DP
4 GND

802 11nMAC

SWILCh+ | 1l sopi-pa | | Radio PHY

I

I

I

I

i

I

L1

i

I .
diplexer 4 — Security

1<

:

I

I

I

:

I

I

= =
’—<z’—<z
5 5

RE - HoacHzPA [T 2x2 u 802.11n

OTP(2K bits)

USB Connector

1
1
384K ARM Cortex :
Memaory W3 CPU :
______________________________________________________________ I
;l, 3.3y 12V Block di
DC-DC |- = ocC | ag ram
Main Clock(20MHz) | & - 5v

Copyright © 2012 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
Only for training and service purposes



WIFI Built in Block-diagram(Arcadyan)

WNELE 22D
(NF
-] BRF Front End . -, Ah,ITu
1 [ . 203 755
- T/BR Switches - : Antenna

g ASMINS3T755T-5104

E USE mieraces U

2 [~ 4 MAC S PHY JRadio

|:|E:| BCM43236KMLG |

o oy ; T u3 i |

= P ; ~| RF Front End {'h,lﬁﬂ

Vi T/B Switches : o 26/ 5G
TR syl Antenna
- - D ASM30SATESET-5104
1.2W 3.3V —
us
B3
RT2020
Fower Table
| Chip &Y aav 1.2V
RTAQ20 AE.TmA ]
BECM43236KMLG
ASMIDEITS5T-5104 321.4ma 375.2maA d o - -

. cadypan Tecinology Corporation)
Serial FLASH ares L'I an hillp2 e arcadyan.com *
Total power 1. 57as5WwW BLOCK DHAGRAM WiNgsz2D 1-19

T DR il ol vt Oy
1 BT ST 300 ¥Wing Chon r.h'ﬂll'
: | . Thursclay, Juby o soie g o s
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WIFI Built in ass’y Specification

+ Frequency Band:

Draft 802.11n Radio: 2.4 GHz

802.11g Radio: 2.4 GHz

802.11b Radio: 2.4 GHz
USA —FCC
Canada — IC
Europe — ETSI
Japan — STD-T66/STD-33

802.11a Radio : 5 GHz

¢ Operating Channels:
IEEE 802.11b/g/n compliant:
11 channels (US. Canada)
13 channels (ETSI)
14 channels (Japan)

¢ Transmit Power and Sensitivity:

TX Output Power:(Typical) (Meet emission standard)
11b 17 +/-2dBm
11g 14 +/- 2 dBm@54Mbps (Each chain)
1ln 13 +/- 2 dBm (Each chain)

Rx Sensitivity:(Typical)
-69dBm at HT20 m7 2.4GHz
-8§7dBm at HT20 m0 2.4GHz
-69dBm at HT20 m7 5.0GHz
-87dBm at HT20 m0 5.0GHz

+ Modulation
DBPSK @ 1Mbps
DQPSK@2Mbp
CCK@5.5/11Mbps

2412~2462MHz (Chl~Chl1)
2412-~2462MHz (Chl~Chl1)
2412--2472MHz (Chl-Chl3)
2412-2484MHz (Chl1~Chl4)

BPSEGT69 Mbps

QESE G 12 180 bps

L6-QAMGE 24N Ibps

GCAM TR S48 P and above

Crarent consumphon 5% D)

Full load: 430004

Oiperating Temiperature: 0 - 60 °C ambiens
Storage Temperanue: -20 -~ 60 °C anbsent
Hugmechry: wsker 5% ancd must be won-cosdeising

Regulanon ad certbication congplinnee avaclalle:
+CE
#FOCC
# Wik

Fi)

CERTIFIED

* WS

Wi-Fi PROTECTED
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12Y Widevine & HDCP 2.0 & NETFLX

1. Widevine?

2. HDCP 2.0 & NETFLIX?
3. DTCP?

4. Changed BOM
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1. Widevine?

[Widevine]

Widevine is the Solution(Library) offering Adaptive Streaming and DRM.

In BBTV, when special CP do service, this module is required key.

Currently CP which is requested to widevine, is typically Australian Bigpond Live and
North American CinemaNow.

Furthermore, because the future will be the spread of CP, widevine key download for the
global model should be applied to production.

(Because operation unique key should be downloaded for Widevine , Widevine key
dowmload by NSU is impossible.)

[Widevine Key]
Widevine Key is unique data stored TV for using Widevine.

Copyright © 2012 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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2. HDCP 2.0 & NETFLIX?

O HDCP

v' High-bandwidth Digital Content Protection ((I I DE I ))

v' Protect high-value digital motion pictures, television programs and audio
against unauthorized interception and copying between a digital set top box or
digital video recorder and a digital TV or PC.

v' Specification developed by Intel Corporation to protect digital entertainment
across the DVI/HDMI interface.

O Why HDCP2.0?

v" HDCP revision 2.0 supports a broader range of wired and wireless interfaces.

O Netflix

v the services maintain a huge selection of movies and latest releases and offer
DVD rentals via mail & online streaming.

Copyright © 2012 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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3. DTCP?

[DTCP]

The Digital Transmission Content Protection Specification defines a cryptogrphic
protocol for protecting audio/video entertainment content from unauthorized copying,
intercepting, and tampering as it traverses digital transmission mechanisms such as a
high-performance serial bus that conforms to the IEEE 1394-1995 standard. Only
legitimate entertainment content delivered to a source device via another approved copy
protection system (such as the DVD Content Scrambling System) will be protected by
this protection system.

[Three cryptographic Keys]

» Authentication Key which is formed as a result of authentication and used to protect the
exchange keys.

*Exchage Key which is used to set up and protect content streams.

«Content Key which is used to encrpt the content being exchanged.

Copyright © 2012 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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4. Changed BOM

As-Was Current

Model Info

Input Format

Platform [GPa | Ex) GPIR / GP2 / GP4 / Startrek
hodel Info - .

Platform P2 Ex) GP1R J GP2 [ Startrek R jmTsses |
Mt 1C BCM3545 Ex) BCM3543 Model Data

Ex) BCM3549 / L9 / MTK / LM1

Tool Optionl | Country Group ,_E__L:l_ V|
Moclel Data —_——
Tool Option2 |41027 | Country v

Tool Optiont |17 Area Code IBi
Tool Option2 2 Courtry Group T | ooktintions
Tool Qption s |37 Country I—;I Tool Option4
Tl Optiond [+ area option [tzzz
Tonl Options [

Toal Option e Tool Option6

ITouI Option7

Area Code or Option 162 |

Tool Option5

Function -
Commercial Tool Option |
hocelSh Wirite: es Widevine es =
€l + Dowrload" Mo H Built-In i Ves o B
MAGC Sddress Ves OYE-S es Model/SN Write [Yes Widevine [ves ¥
ESH Download Mo A wase Ves I + Download [ves v Built-In Wifi [ves ¥
TN Cl+ [Yes] | EU Model Only(SHE 2SO 2y e s I e m-
Z ez [Yes] : China Smart T4 Only (o) S DO EHEY ==
ESN Download Wasu [no |se]
ETC Marlin [NO [» CNTV NO | —
=
Additional Info TEST HDCP T NO v DTCP Rx NO v 9 T j |-
w ok | @ cancel HDCP Rx Yes ¥
Z3) CNTV [Yes]: China Smart TV Only(CNTV ID 28 2}
O Add Item
1.Marlin (Yes/No)
2.CNTV (Yes/No)
3.HDCP Tx (Yes/No)
4.DTCP Rx (Yes/No)
5.HDCP Rx (Yes/No)
Z3) CNTV [Yes] : China Smart TV Only
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4. Changed BOM

Tool Option bits Range Remark Guide
Mac AP Key 101 Ooff ton Automation checkup Check whether or not key write
ESN AP Key 100 Qoff t:on Automation checkup for Netflix Service MACAPGlobal
Cl AP Key 100 Qoff t:on Automation checkup ESN AP:Global(Except China)
WIDEVINE AP Key 1100 O:off fon Automation checkup for CP or 30 Zone Steaming Service CI APEUICIS
Marlin AP key 1100 Qoff 1ion Automation checkup WIDEVINE_AP:Global
EDID TPE 2 [0:PCM 1:AC3  ZRewerved MARLIN_AP:Japan only
0121304
0: 85mA
LED Current 2 1:100mA Setting PWH Duty each Module Setting each model's Spec
Toal OPT_? 2 105mA
;‘{:ﬁ“:‘uag')”" 3 13imA
LED Bar Type{LCD Only) ) LCD:V 12BV 6B,H 12B,H 6B |LED Bar (LCD Only) In case of LPB{Tool OPT4/Power Type),
Pen Touch Tv(POP Only) PDP . Off Ready, Buitn, NULL  |Pen touch (POP Only) This tool is valid.
Dii 0 In case uf LPB!TauI OPT4/Power Type),
This tool is valid.
Xu¥c 1" |0:not Support  1:Support Check whether or not support of Module Color Gamut XYCC ~ (China : ON, Global(Except china) :0FF
MRCU 1 |0:not Support  1:Support Check whether or not support of Voice recognition function | Setting each Module
Gesture 1" (0:not Support ~ 1:Support Check whether or not support of gesture recognition function
PUM Freg 1 EM}HEB Seting each odule L9: ON, ITK: Of
Sum of bits| 16 |Full Assign
Copyright © 2012 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Contents of LCD TV Standard Repair Process

No. Error symptom (High category) Error symptom (Mid category) Page Remarks
1 No video/Normal audio 1
2 No video/No audio 2
3 A. Video error Video error, video lag/stop, fail tunning 3,4
4 Color error 5
5 Vertical/Horizontal bar, residual image, light 6

spot, external device color error
6 No power 7
v B. Power error Off when on, off while viewing, power auto 8
on/off
8 No audio/Normal video 9
C. Audio error
9 Wrecked audio/discontinuation/noise 10
10 No response in remote controller, key error, 11
D. Function error recording error, memory error

11 External device recognition error 12
12 E. Noise Circuit noise, mechanical noise 13
13 F. Exterior error Exterior defect 14

First of all, Check whether there is SVC Bulletin in GCSC System for these model.

Copyright © 2012 LG Electronics. Inc. All rights reserved.
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Contents of LCD TV Standard Repair Process Detail Technical Manual

No. Error symptom Content Page Remarks
1 Check LCD back light with naked eye Al
2 LED driver B+ 24V measuring method A2
A. Video error_ No video/Normal audio
3 Check White Balance value A3
4 Power Board voltage measuring method A4
6 . _ _ TUNER input signal strength checking method A6
A. Video error_ No video/Video lag/stop
7 LCD-TV Version checking method A7
9 LCD TV connection diagram A8
10 Tuner Checking Part A9
A. Video error_Color error A10 A10 : 32/37/42/47/55
11 Check Link Cable (LVDS) reconnection condition
All All: 32 AUO
12 Adjustment Test pattern - ADJ Key Al2
13 LCD TV connection diagram A8
i [ i . : . A10 A10 : 32/37/42/47/55
14 A. \_/|deo_error_\{ertlcaI/HorlzontaI bar, Check Link Cable (LVDS) reconnection condition
residual image, light spot All All:32 AUO
15 Adjustment Test pattern - ADJ Key Al2
16 Exchange T-Con Board (1) A-1/5
17 Exchange T-Con Board (2) A-2/5
<Appendix> .
18 | Defected Type caused by T-Con/ Inverter/ | Exchange LED driver Board (PSU) A-3/5 o5 d.rlver board
Other : PS
Module
19 Exchange Module itself (1) A-4/5
20 Exchange Module itself (2) A-5/5
Continue to the next page
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Standard Repair Process

LCD TV

Error
symptom

A. Video error

Established
date

2010. 12 .14

No video/ Normal audio

Revised date

1/13

First of all, Check whether all of cables between board is inserted properly or not.
(Main B/D<> Power B/D, LVDS Cable,Speaker Cable,IR B/D Cable,,,)

No video ]
Normal audio

Move to No
video/No audio

¥ Precaution =A7 & A3

Always check & record S/W Version and White .
Balance value before replacing the Main Board Replace Main Board

Al

Check Power Board

Check Back Light
On with naked eye 12v,3.5v etc.

=A2

Repair Power Board
or parts

Replace Inverter
or module

Repair Power

Board or parts

Replace T-con Board

or module
And Adjust VCOM

=A28

Re-enter White Balance value
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Standard Repair Process

: Established
Error A. Video error . 2010. 12 .14
LCD TV symptom ) . )
No video/ No audio Revised date 2/13
A4

: Check various voltages v Check and
RV  of Power Board — replace
No audio (3.5V,12V,20V or MAIN B/D

24V...)

Replace Power
Board and repair
parts
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Standard Repair Process

Error A. Picture Problem Estaplisned 2010. 12 .14
ate
LCD TV Symptom ) . q
Picture broken/ Freezing Revised date 3/13

= AG . By using Digital signal level meter
. By using Diagnostics menu on OSD
Check RF Signal level ( Menu— Set up— Support — Signal Test )
- Signal strength (Normal : over 50%)
- Signal Quality (Normal: over 50%)

Check whether other equipments have problem or not.
(By connecting RF Cable at other equipment)
— DVD Player ,Set-Top-Box, Different maker TV etc’

Bl Menu—Setup —Booster

Check RF Cable
Connection

1. Reconnection

2. Install Booster

Booster menu
On—0Off: Check —»

Off—0n: Check
'y

Check

S/W Version

Check
Tuner soldering

s }

Replace
Main B/D

Contact with signal distributor
or broadcaster (Cable or Air)
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Standard Repair Process

Error A. Picture Problem (DVB-S/S2) Established 2011. 01 .24
date
LCD TV symptom ) . . i
Tuning fail, Picture broken/ Freezing Revised date 3/13
= A6 Check RF signal cable (DVB satellite signal or not)

Check whether other equipments have problem or not.
(By connecting RF Cable at other equipment)
— Set-Top-Box, Different maker TV etc

Check RF Signal level

Check satellite setting. = A7
- Check LNB frequency. Y N
- Check satellite —> Check. —> Check . —> Re.place
. . S/W Version B Tuner soldering Main B/D
- Check Satellite connection -
(DISEqQC, motor, etc...) y 4
S/W Upgrade
si Cnoarlltj‘i?sttrvivt;turl[or Change satellite setting

9 (match with installed ANT)

or broadcaster

(Cable or Air)
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Standard Repair Process

Check color by input
-External Input
-COMPONENT

-RGB
-HDMI/DVI

=A12

¥ Check and
replace Link
Cable
(LVDS) and
contact
condition

Check error
color input mode

Replace Main B/D

Color
error?

Check Test pattern

M

Check
\ ‘E ernal Input/ external

Component

\ 4

device and
cable

error

Check external
device and
cable

RGB/
HDMI/DVI
error

Error A. Video error Established 2010. 12 .14
LCD TV date
symptom
ymp Color error Revised date 4/13
S
A8 = A10/ All
Y

Replace module

Replace Main B/D

Replace Main B/D
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Standard Repair Process

i Established
LCD TV Error A.Video error S zatles € 2010. 12 .14
symptom Vertical / Horizontal bar, residual image, Revised dat 5/13
light spot, external device color error evised date
Vertical/Horizontal bar, residual image, light spot ——
Module

A8

= A10/ All
Check color condition by input Check external S = A28
-External Input device Y eckan Screen™ N 3
-Component : replace Link Replace Main B/D — >
connection Cable ormal? (adjust VCOM)
-RGB condition :
-HDMI/DVI N For LGD panel Y

Y
Replace Request repair @ Replace Main B/D @
=Al12 module gor external
evice
Check Test pattern - For other panel

External device screen error-Color error

Check screen
condition by input
-External Input
-Component
-RGB

-HDMI/DVI

Check S/W Version Connect other external

device and cable

(Check normal operation of

» External Input, Component,

Omponen RGB and HDMI/DVI by
error connecting Jig, pattern

Generator ,Set-top Box etc.

Replace
Main B/D

Request repair for
external device

—_— Connect other external
device and cable

(Check normal operation of
External Input, Component,
RGB and HDMI/DVI by
connecting Jig, pattern
Generator ,Set-top Box etc.

error

Replace
Main B/D

\ 4
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Standard Repair Process

Error B. Power error Established 2010. 12 .14
LCD TV symptom date
y No power Revised date 6/13

=A17 =A19
DC Power on
Y Y Replace
(FEQ\?VCeI? LED —> » | by pressing Power Key —> . gh‘?f?';_P‘;‘,’,Ver —> Power
On Remote control ' n_Hg B/D
. Stand-By: Red A N
. Operating: white
Check Power cord Replace Main B/D
was inserted properly
N Measure voltage of each output of Power B/D
Y
Y
Replace Main B/D
@ Check ST-BY 3.5V Normal
oltage?
=A18
Replace Power B/D
N
\ 4
Replace Power
B/D
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Standard Repair Process

Established
Error B. Power error . 2010. 12 .14
LCD TV symptom L .
Off when on, off while viewing, power auto on/off Revised date 7/13

Check outlet

=A22

N

Check A/C cord » Error? > Check Power Off Replace Main B/D Y

Mode

N

Check for all 3- phase
power out Y Replace Power B/D

Fix A/C cord & Outlet
and check each 3
phase out

* Please refer to the all cases which

can be displayed on power off mode.

= A19

(If Power Off mode is
not displayed)

Check Power B/D
voltage

% Caution

Check and fix exterior
of Power B/D Part

Replace Main B/D

Replace Power B/D

Status Power off List Explanation
"POWEROFF_REMOTEKEY" Power off by REMOTE CONTROL
"POWEROFF_OFFTIMER" Power off by OFF TIMER
"POWEROFF_SLEEPTIMER" Power off by SLEEP TIMER
"POWEROFF_INSTOP" Power off by INSTOP KEY
"POWEROFF_AUTOOFF" Power off by AUTO OFF

Normal [|'POWEROFF_ONTIMER" Power off by ON TIMER
"POWEROFF_RS232C" Power off by RS232C
"POWEROFF_RESREC" Power off by Reservated Record
"POWEROFF_RECEND" Power off by End of Recording
"POWEROFF_SWDOWN" Power off by S/W Download
"POWEROFF_UNKNOWN" Power off by unknown status except listed case

Abnormal "POWEROFF_ABNORMAL1" Power off by abnormal status except CPU trouble
"POWEROFF_CPUABNORMAL" Power off by CPU Abnormal
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Standard Repair Process
. Established
Error C. Audio error date 2010. 12 .14
No audio/ Normal video Revised date 8/13
=A24 =A25
No audio Check user Check audio B+ 24V _ _Aormal Y
menu > of Power Board
Screen normal voltag
Speaker off
N

Cancel OFF

Replace Power Board and repair parts

Check Speaker

disconnection

<Disconnectio

lv

Replace Speaker

Replace MAIN Board
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Standard Repair Process

LCD TV

Error

C. Audio error

Established
date

2010. 12 .14

symptom

Wrecked audio/ discontinuation/noise

Revised date

9/13

— abnormal audio/discontinuation/noise is same after “Check input signal” compared to No audio

Check input
signal

-RF

-External Input
signal

Signal

ormal?

Noise only

(When RF signal is not
received)

Request repair to external
cable/ANT provider

Wrécked aud

(In case of External
Input signal error)

Check and fix
external device

Noise only

Discontinuation

io/

put

Check and replace
speaker and
connector

Replace Main B/D

=A25

Check audio
B+ Voltage (24V)

Replace Power B/D

\4

Connect and check
other external device

Replace Main B/D

Check and fix external device
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Standard Repair Process

i Established
Error D. General Function Problem o 2010. 12 .14
LCD TV symptom : :
Remote control & Local switch checking Revised date 10/13
1. Remote control(R/C) operating error Replace
Main B/D
=A27 =A27 A7 ;

Check R/C itself
Operation

Normal
perating~

| N

v

v

Check & Repair
Cable connection

Connector solder

Check R/C Operating
When turn off light
in room

Check & Replace

Baterry of R/C

If R/C operate,
Explain the customer
cause is interference

from light in room.

Normal
perating~

Replace R/C

Normal
perating~

Check B+ 3.5V

On Main B/D

Y
Check.IR
Output signal

Check 3.5v on Power B/D

Replace Power B/D or
Replace Main B/D
(Power B/D don’t have problem)

Repair/Replace
IR B/D
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Standard Repair Process

Error D. Function error Established 2010. 12 .14
LCD TV date
symptom ) . .
External device recognition error Revised date 11/13
Check i(?}?;(rzrl](atteigrf:nlcal ernal Input a
input —> . . ¢ : Component — | Replace Main B/D
: - Fix information information™ o
signal . Recognition error
- S/W Version

lN

Check and fix
external device/cable

Fix in
accordance

with technical
information

Recognition erre

RGB,HDMI
DVI, Optical

Replace Main B/D
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Standard Repair Process

3 Established
Error E. Noise 2010. 12 .14
LCD TV i
symptom . . . . .
Circuit noise, mechanical noise Revised date 12/13
—» | Replace PSU(with LED driver)
Identify Cheqk OR
nose type location of
noise —» | Replace LED driver

Check location of

gchanica
i noise

% Mechanical noise is a natural
phenomenon, and apply the 1st level

description. When the customer does not
agree, apply the process by stage.

% Describe the basis of the description in
“Part related to nose” in the Owner’s Manual.

OR

3% When the nose is severe, replace the module
(For models with fix information, upgrade the S/W or
provide the description)

% If there is a “Tak Tak” noise from the cabinet,
refer to the KMS fix information and then proceed
as shown in the solution manual

(For models without any fix information, provide
the description)
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Standard Repair Process

LCD TV

Error

F. Exterior defect

Established
date

2010. 12 .14

symptom

Exterior defect

Revised date

13/13

Zoom part with
exterior damage

Replace module

e Adjust VCOM

= A28

Replace cabinet

Replace remote controller

Replace stand
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Contents of LCD TV Standard Repair Process Detail Technical Manual

Continued from previous page

No. Error symptom Content Page Remarks
21 Check front display LED A17
22 Check power input Voltage & ST-BY 5V A18
23 B. Power error_No power Checking method when power is ON A19
24 POWER BOARD voltage measuring method A4
25
pg | B- Powererror_Off when on, off while | o\ em OFF MODE checking method A22
viewing
27 aé\f’vfnvéer error_Off when on, off while | 55\eR BOARD PIN voltage checking method A19
o8 g:;((:)kmg method in menu when there is no A4
C. Audio error_No audio/Normal video
Voltage and speaker checking method when
29 . ) A25
there is no audio
C. Audio error_Wrecked Voltage and speaker checking method in
30 L ; . . A25
audio/discontinuation case of audio error
31 D. Function error_ No response in Remote controller operation checking method A27
remote controller, key error
32 D. VCOM Adjustment Sequence of the Vcom adjustment A28
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Standard Repair Process Detail Technical Manual

LCD TV

Error . . . Established

symptom | A. Video error_No video/Normal audio date | 2010-12 14
Content Check White Balance value R%\gfeed Ad

<ALL MODELS>

EZ ADJUST
. Tool Option1
. Tool Option2
. Tool Option3
. Tool Option4
. Tool Option5

Tanl Nntiank

B MWW WM R W

. Tool 0pt|0n7

I
« WUULIL Y WTUUp

. ADC Cahbratlon

. White Balance

0. 10 Point WB

11. 20 Point WB

12 . Test Pattern
13.SubB/C

14 . Touch Sensitivity Setting
15. Ext. Input Adjust

White Balance

R-Gain
G-Gain
B-Gain

R-Cut

G-Cut

B-Cut
Test-Pattern.
Backlight
Reset

0
1
2
3
4
B
§
é
9

Entry method
1. Press the ADJ button on the remote controller for adjustment.
2. Enter into White Balance of item 7.

3. After recording the R, G, B (GAIN, Cut) value of Color Temp (Cool/Medium/Warm), re-
enter the value after replacing the MAIN BOARD.
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Standard Repair Process Detail Technical Manual

Error : : : Established
LCD TV symptom A. Video error_No video/ Audio date 2010. 12 .14
Content Power Board voltage measuring method R%\gfeed A5

Check the DC 24V, 12V, 3.5V.

24 Pin (Power Board <> Main Board)
SMAW200-H24S (YEONHO)

1 Power on 2 24V

3 24V 4 24V

5 GND 6 GND

7 GND 8 GND

9 3.5V 10 3.5V

11 3.5V 12 3.5V

13 GND 14 GND

15 GND 16 GND

17 12V 18 Inverter On/off

19 12v 20 Lamp : A-Dim
LED : N.C

21 12V 22 PWM Dim #1

23 GND/P_DIM2 24 Error-out

* Lamp SCANNING Model
: PWM Dim #2
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Standard Repair Process Detail Technical Manual

Error Established

symptom | A. Video error_Video error, video lag/stop 2010.12 .14

LCD TV ate
Content TUNER input signal strength checking method R%V'tsed A6
ate

<ALL MODELS>

MENU --> Set up = support --> signal test
-—> select channel

When the signal is strong, use the
attenuator (-10dB, -15dB, -20dB etc.)
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Standard Repair Process Detail Technical Manual

SR i - : Established
LCD TV symptom A. Video error_Video error, video lag/stop date 2010.12 .14
Content LCD-TV Version checking method R%‘gfeed A7
<ALL MODELS>

Version

:

saioe. fofrun ]

|

$308:

He
s

1. Checking method for remote controller for adjustment

s

Model Name

IN START
: GLOBAL-PLATY . Adjust Check
. ADC Data
. Power Off Status
. System 1
. System 2
. System 3

Serial Number : SKJY1107

S/W Version
MICOM Version
BOOT Version 3 ¥
IR LED Version -
PWM max/30Duty): . Model Number D/L
EDID (RGB/HDMI) - . Test Ogtion
Chip Type : g Sgrea Spectrum
Wi-Fi Versionl i i }? 4 Sgﬁé_gﬁm

i-Fi Channe! g 2 )
mi-Fi MAC 12. SDP Server Selection
MAC Address : 00:00:00:00:00:00 13 . Network Error History
IP Address :0.0.00 14 . RF Remocon Test
Widevine 15. Access Code
ESN Num, -
RF Receiver Version :00.00
A_Demod F;w ger. . :U:II
D_.Demod F er. -Nu
Debug Status : RELEASE
Access USB Status: H/(TI/OIC)
urT:=1
APP History Ver_- 35067
Eye Q Gain- 4078
POLDB: Lm_ar_mmm

WO~ WA

Press the IN-START with the remote
controller for adjustment

1. Country Group (Ps

3, Adjust White Baland
4. Adjust ADC(OTP)
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Standard Repair Process Detail Technical Manual

LCD TV

Error A. Video error Vertical/Horizontal bar, Established| 4,5 15 14
symptom residual image, light spot date T
. . Revised
Content LCD TV connection diagram (1) date A8

<ALL MODELS>

As the part connecting to the external input, check the

screen condition by signal
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Standard Repair Process Detail Technical Manual

SR i - : Established
LCD TV symptom A. Video error_Video error, video lag/stop date 2010. 12 .14
Content TUNER checking part R%‘gfeed A9

<ALL MODELS>

Checking method:

1. Check the signal strength or check whether the screen is normal when the external device is connected.

2. After measuring each voltage from power supply, finally replace the MAIN BOARD.
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Standard Repair Process Detail Technical Manual

Error g Established
A. Video error Color error S 2010.12 .14
LCD TV symptom = date
Content Adjustment Test pattern - ADJ Key R%\gfeed Al12

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

EZ ADJUST

. Tool Option1

. Tool Option2

. Tool Option3

. Tool Optiond

. Tool Option5

. Tool Option6

. Tool Option7

. Country Group

. ADC Calibration
. White Balance

0. 10 Point WB

AN Naiwe \AID
&V 1 VINIL VYW

. Test Pattern
. dUD B/C
. Touch Sensitivity Setting

. Ext. Input Adjust

You can view 6 types of patterns using the ADJ Key

Test Pattern
Pattern Control ‘m'
Press (@) to hide 0SD.
AM —

Test Pattern

Pattern Control J Red |

Press (@) to hide 0SD.

Test Pattern
Pattem Control

T

Press (@) to hide 0SD,

Pattern Control

T Test Pattem
Patter Control

Pattern Control

Test Pattern
| Wnte
Press (@) to hide 0SD.

W

|

(o

| Green L“\:::::;;/f

Press (@) to hide 0SD,

Checking item : 1. Defective pixel 2. Residual image 3. MODULE error (ADD-BAR,SCAN BAR..)
4.Video error (Classification of MODULE or Main-B/D!)
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Appendix : Exchange T-Con Board (1)

Solder defect, CNT Broken Solder defect, CNT Broken Solder defect, CNT Broken

'ngy

Solder defect, CNT Broken Solder defect, CNT Broken Abnormal Power Section

Solder defect, Short/Crack Abnormal Power Section Solder defect, Short/Crack

Copyright © 2012 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Appendix : Exchange T-Con Board (2)

L]

Abnormal Power Section Abnormal Power Section Solder defect, Short/Crack

Solder defect, Short/Crack

Abnormal Display

GRADATION Noise GRADATION
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Appendix : Exchange PSU(LED driver)

No Light Dim Light

Dim Light Dim Light

No picture/Sound Ok
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Appendix : Exchange the Module (1)

Panel Mura, Light leakage Panel Mura, Light leakage Press damage
Crosstalk Press damage Crosstalk

Un-repairable Cases
In this case please exchange the module.

Press damage
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Appendix : Exchange the Module (2)

.

Vertical Block - Vertical Line Vertical Block
Source TAB IC Defect Source TAB IC Defect Source TAB IC Defect

Horizontal Block Horizontal line
Gate TAB IC Defect Gate TAB IC Defect Gate TAB IC Defect

Horizontal Block

Un-repairable Cases
In this case please exchange the module.

Horizontal Block
Gate TAB IC Defect
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Standard Repair Process Detail Technical Manual

Error Established
LCD TV symptom B. Power error _No power date 2010. 12 .14
Content Check front display LED R%\gfeed Al17

Screen

Front LED control :
Menu - Option - Power Indicator
—> Standby light ON

Remote control and
intelligent’ sensors

F =1 OK® HOME INPUT (/I

o ~ — + v H Y 0]

Power indicator

Touch buttons?

ST-BY condition: Red
Power ON condition: white
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Standard Repair Process Detail Technical Manual

Error Established
LCD TV symptom B. Power error _No power date 2010.12 .14
Content Check power input voltage and ST-BY 5V R%\gfeed A18

For 10 models, there is no voltage out for st-by purpose.
When st-by, only 3.5V is normally on.

Check the DC 20V/24V, 12V, 3.5V.

24 Pin (Power Board <> Main Board)
SMAW200-H24S (YEONHO)
1 Power on 2 24V
3 24V 4 24V
5 GND 6 GND
7 GND 8 GND
|9 3.5V 10 3.5V
' 11 3.5V 12 3.5V
13 GND 14 GND
15 GND 16 GND
17 12V 18 Inverter On/off
19 12V 20 Lamp : A-Dim
LED : N.C
21 12v 22 PWM Dim #1
23 GND/P_DIM2 24 Error—out
» Lamp SCANNING Model
: PWM Dim #2
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Standard Repair Process Detail Technical Manual

Error Established
LCD TV symptom B. Power error _No power date 2010.12 .14
Content Checking method when power is ON R%\gfeed A19

Check “power on” pin is high

24 Pin (Power Board <> Main Board)
SMAW200-H24S (YEONHO)

1 Power on 2 24V

3 24V 4 24V

5 GND 6 GND

7 GND 8 GND

9 3.5V 10 3.5V

11 3.5V 12 3.5V

13 GND 14 GND

15 GND 16 GND

17 12V 18 Inverter On/off

19 12v 20 Lamp : A-Dim
LED : N.C

21 12V 22 PWM Dim #1

23 GND/P_DIM2 24 Error-out

* Lamp SCANNING Model
: PWM Dim #2
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Standard Repair Process Detail Technical Manual

Error - . . i
LCD TV symptom | B- Power error _Off when on, off whiling viewing ESI%b;;Zhed 2010. 12 .14
Content POWER OFF MODE checking method R%\gfeed A22

<ALL MODELS>

M
BOOT Version
IR LED Version

o
ial Numbé

rsion
M Version

IN START
GLOBA

» SKJY1107

00,00,07.01
1.02.9
: 1,00.58
: 0,0

PWM (min/max/3DDuty): 5 /99 / 99
EDID (RGB/HDMI)
Chip Type

:0.01/0.01
: MTK 5369

Wi-Fi Version 1.0
Wi-Fi Channel 0
Wi-Fi MAC

MAC Address  : 00:00:00:00:00:00
IP Address 0,0,0,0
Widevine

ESN Num, :

HDCP2.0 : 0K
DTCP

RF Receiver Version : 00,00
A.Demod F/W Ver : Null

D Demod F/W Ver, s Null
Debug Status ;
Access USB Status: 0/0(T)/0(C)
UrT: 55
oy s

L] ’
POL DB © LGD_ELF SI2176 JXXKXXX

: Adius‘

. ADC Data
3. Power Off Status

. System 1

. System 2

, System 3

, Model Number D/L

, Test Option

, Spread Spectrum
10. Sync Level
11, Stable Count
12, SDP Server Selection
13, Network Error History
14, RF Remocon Test
15, Access Code

Entry method

Power Uﬂu&m-r"

0, POWER_OFF_BY_REMOTE_KEY1
1. POWER_OFF_BY _ACDET

2. POWER_OFF_BY_ACDET

3. POWER_OFF_BY_ACDET

4, POWER_OFF_BY_ACDET

5. POWER_OFF_BY_ACDET

6, POWER_OFF_BY_ACDET

7. POWER_OFF_BY_ACDET

8, POWER_OFF_BY_ACDET

9, POWER_OFF_BY_ACDET

10, POWER_OFF_BY_REMOTE_KEY1
11, POWER_OFF_BY_ACDET

12, POWER_OFF_BY _ACDET

13, POWER_OFF_BY _ACDET

14, POWER_OFF_BY _ACDET

15, POWER_OFF _BY _REMOTE_KEY)
16, POWER_OFF_BY REMOTE_KEY1
17, POWER_OFF _BY _KEYTIMEOUT
18, POWER,OFF_BY,REMOTE,KE:H
19, POWER_OFF _BY_REMOTE_KEY!
20, POWER_OFF_BY_REMOTE KEY1
n, POWER_O‘FF_B?_RWU[ Y1
y73 POWER_OFF,BY_REMOH KEY1
23, POWER_OFF_BY ON_TIMER
71‘ POWER_OFF_BY REMOTE_KEY)

1. Press the IN-START button of the remote controller
for adjustment

2. Check the entry into adjustment item 3
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Standard Repair Process Detail Technical Manual

Error : : - Established
LCD TV symptom C. Audio error_No audio/Normal video date 2010. 12 .14
Content Checking method in menu when there is no audio R%\gfeed A24

<ALL MODELS>

AUDIO
‘ . i = a L
o | - Inffinite Sound : OFf
o ol —
) | = Bass I |
w | « Digital Audic Out PO
re | « DTV Audio Seting - Auto

Checking method

1. Press the MENU button on the remote controller
2. Select the AUDIO function of the Menu

3. Select TV Speaker from Off to On
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Standard Repair Process Detail Technical Manual

Error . . . i
LCD TV symptom |  C- Audio error_No audio/Normal video ESt"’(‘jba'ézhed 2010. 12 14
Content Voltage and speaker checking method Revised e
when there is no audio date

<ALL MODELS>

,_!l_"-il

'M'\"H“

24 Pin (Power Board < Main Board)

SMAW200-H24S (YEONHO)

Power on 20V (24V)

- 20V (24V) . 20V (24V)

7 GND 8 GND

9 3.5V 10 3.5V

11 3.5V 12 3.5V

13 GND 14 GND

15 GND 16 GND

17 12v 18 Inverter On/off

19 12V 20 Lamp : A-Dim
LED : N.C

21 12v 22 PWM Dim #1

23 GND/P_DIM2 24 Error-out

Checking order when there is no audio

(1) Check the contact condition of or 24V connector of Main Board

(2) Measure the 24V input voltage supplied from Power Board
(If there is no input voltage, remove and check the connector)

(3 Connect the tester RX1 to the speaker terminal and if you hear the Chik Chik sound when you touch the GND

and output terminal, the speaker is normal.
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Standard Repair Process Detail Technical Manual

Error D. Function error_ No response in remote controller,

LCD TV symptom key error Est%b;ghed 2010.12 .14
) ) Revised
Content Remote controller operation checking method date A27
<ALL MODELS>
P4102
1 SCL
2 SDA
3 GND
4 KEY1
EY2
6 St 3.5V
7 GND
<) IR
10 GND

Checking order

1, 2. Check IR cable condition between IR & Main board.
3.  Check the st-by 3.3V on the terminal 6.

4.  When checking the Pre-Amp when the power is in ON condition, it is normal when the Analog

Tester needle moves slowly, and defective when it does not move at all.
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Standard Repair Process Detail Technical Manual

Error : Established
LCD TV symptom D. VCOM Adjustment date 2010.12 .14
Content Sequence of the Vcom adjustment R%\gfeed A28
1. Case

M LCD module change
H T-Con board change

2. Equipment
M Service Remote controller

3. Adjust sequence

M Press the ‘adj’ key

M select V-COM

H As pushing the right or the left button on the remote controller, And find the V-COM value Which is no or
minimized the Flicker.

(If there is no flicker at default value, Press the exit key and finish the VCOM adjustment.)

H Push the OK key to store the value. Then the message “Saving OK” is pop.

H Press the exit key to finish V-COM adjustment.

V-Com

440 L

Saving: OK
Press (@) to save.
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