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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
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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 precau-
tions. 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
module 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) isopropyl 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 discharg-
ing wrist strap device, which should be removed to prevent
potential 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 sol-
der 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 elec-
trically 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 mate-
rial to the chassis or circuit assembly into which the device will
be installed.

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

8. Minimize bodily motions when handling unpackaged 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 appropri-
ate 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.

c. 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 remain-
ing 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 when-
ever 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 LED TV used LD33B
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

No. Item Specification

Remarks

1 | Market EU(PAL Market-37Countries)

DTV & Analog (Total 37 countries)

DTV (MPEG2/4, DVB-T) : 29 countries

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

DTV (MPEG2/4, DVB-T2): 8 countries
UK(Ireland), Sweden, Denmark, Finland, Norway, Ukraine,
Kazakhstan, Russia

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

Germany, Netherland, Switzerland, Hungary, Austria,
Slovenia, Bulgaria, France, Spain, ltaly, 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,
EUTELSAT-W3A, EUROBIRD 9A, EUTELSAT-W2A,
HOTBIRD 6/8/9, EUTELSAT-SESAT, ASTRA 1L/H/M/
KR, ASTRA 3A/3B, BADR 4/6, ASTRA 2D, EUROBIRD 3,
EUTELSAT-W7, HELLASSAT 2, EXPRESS AM1, TURK-
SAT 2A/3A, INTERSAT10
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No. Item Specification Remarks

PAL-BG
PAL-DK
PAL-I/I’
2 | Broadcasting system SECAM-L/L', DK, BG, |
DVB-C
DVB-T2
DVB-S/S2 DVB-S: Satellite

1)

2)

3)

4)

5) DVB-T Model : *L*V*-Z* (T2 only Model)
6)

7)

8)

1

) Digital TV
- VHF, UHF
- C-Band,Ku-Band
2) Analogue TV
-VHF : E2 to E12
- UHF : E21 to E69
- CATV : S1to S20
- HYPER : S21 to S47

3 | Program coverage

» 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 (Model : *L*V*-Z* (T2 only Model))
- 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
Analog : Upper Heterodyne 16-QAM : 1/2, 2/5, 2/3, 3/4, 5/6
Digital : COFDM, QAM 64-QAM : 1/2, 2/5, 2/3, 3/4, 5/6
256-QAM : 1/2, 2/5, 2/3, 3/4, 5/6

4 | Receiving system

» 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

Scart 1 Jack is Full scart and support ATV/DTV-OUT

5 |Scart (1EA) PAL, SECAM (not support DTV Auto AV)

4 System : PAL, SECAM, NTSC, PAL6GO

6 |Video Input RCA(1EA) |PAL, SECAM, NTSC C
ommon port

Antenna, AV1, AV2, Component, HDMI1,

7 |Head phone out HDMI2, HDMI3, USB1, USB2, USB3

Y/Cb/Cr

8 | Component Input (1EA) Y/Pb/Pr Hybrid Type
HDMI1-DTV .
9 |HDMI Input (3EA) HDMI2-DTV ;’Ex)g . PH%é‘;pDO”(HDM' version 1.3)
HDMI3-DTV
DVI Audio
10 |Audio Input (3EA) Component/AV2 L/R Input.
AV1
11 | SDPIF out (1EA) SPDIF out
12 |USB (1EA) 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, PB, PR)

No. Resolution H-freq(kHz) V-freq(Hz) Pixel clock

1. | 720x480 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. | 720x480 31.50 60.00 480p

5. | 720x576 15.625 50.00 SDTV 576i

6. | 720x576 31.25 50.00 SDTV 576p

7. | 1280%x720 45.00 50.00 HDTV 720p

8. | 1280x720 44.96 59.94 HDTV 720p

9. | 1280%x720 45.00 60.00 HDTV 720p

10. | 1920%1080 31.25 50.00 HDTV 1080i

11. | 1920x1080 33.75 60.00 HDTV 1080i

12. | 1920%1080 33.72 59.94 HDTV 1080i

13. | 1920%1080 56.250 50 HDTV 1080p

14. | 1920%1080 67.5 60 HDTV 1080p
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6. HDMI Input

6.1. DTV mode
No. Resolution H-freq(kHz) V-freq.(Hz) Pixel clock(MHz)
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 5761
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
11. 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
6.2. PC mode
No. Resolution H-freq(kHz) V-freq.(Hz) Pixel clock(MHz)
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)
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
Copyright © 2013 LG Electronics. Inc. All rights reserved. -0-
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7. 3D Mode
7.1. HDMI 1.4b (3D supported mode automatically)

No. Resolution H-freq(kHz) V-freq.(Hz) Pixel clock(MHz) VIC 3D input proposed mode Proposed
Top-and-Bottom Secondary(SDTV 480P)
! 31.469/315 59.94/60 25125 L Side-by-side(half) Secondary(SDTV 480P)
640*480 Frame packing Secondary(SDTV 480P)
2 62.938/63 59.94/ 60 50.35/50.4 1 Line alternative (SDTV 480P)
3 31.469/31.5 59.94/ 60 50.35/50.4 1 Side-by-side(Full) (SDTV 480P)
Top-and-Bottom Secondary(SDTV 480P)
4 31.469/31.5 59.94 /60 27.00/27.03 2,3 Side-by-side(half) Secondary(SDTV 480P)
720*480 Frame packing Secondary(SDTV 480P)
5 62.938/63 59.94 /60 54/54.06 2,3 Line alternative (SDTV 480P)
6 31.469/31.5 59.94 /60 54/54.06 2,3 Side-by-side(Full) (SDTV 480P)
Top-and-Bottom Secondary(SDTV 576P)
’ 31.25 S0 21 1718 | Side-by-side(half) Secondary(SDTV 576P)
720*576 Frame packing Secondary(SDTV 576P)
8 62.5 50 54 17.18 Line alternative (SDTV 576P)
9 31.25 50 54 17,18 Side-by-side(Full) (SDTV 576P)
Top-and-Bottom Secondary(SDTV 5761)
10 15625 50 27 21 Side-by-side(half) Secondary(SDTV 5761)
720*576 Frame packing Secondary(SDTV 5761)
1 31.25 50 54 21 Field alternative (SDTV 576l)
12 15.625 50 54 21 Side-by-side(Full) (SDTV 576l)
Top-and-Bottom Primary(HDTV 720P)
3 37.500 50 74.25 19 | Side-by-side(half) Primary(HDTV 720P)
Frame packing Primary(HDTV 720P)
14 75 50 148.5 19 Line alternative (HDTV 720P)
15 1280°720 37.500 50 148.5 19 Side-by-side(Full) (HDTV 720P)
Top-and-Bottom Primary(HDTV 720P)
16 44.96 / 45 59.94 /60 74.18/74.25 4 Side-by-side(half) Primary(HDTV 720P)
Frame packing Primary(HDTV 720P)
17 89.91/90 59.94 /60 148.35/148.5 4 Line alternative (HDTV 720P)
18 44.96 / 45 59.94 /60 148.35/148.5 4 Side-by-side(Full) (HDTV 720P)
Top-and-Bottom Secondary(HDTV 1080I)
19 33.72/33.75 59.94 /60 74.18/74.25 5 Side-by-side(half) Primary(HDTV 10801)
Frame packing Primary(HDTV 1080I)
20 67.432/67.50 59.94 /60 148.35/148.5 5 Field alternative (HDTV 10801)
21 19201080 33.72/33.75 59.94 /60 148.35/148.5 5 Side-by-side(Full) (HDTV 10801)
Top-and-Bottom Secondary(HDTV 1080I)
22 28.125 50.00 74.25 20 Side-by-side(half) Primary(HDTV 1080I)
Frame packing Primary(HDTV 1080I)
23 56.25 50.00 1485 20 Field alternative (HDTV 1080I)
24 28.125 50.00 148.5 20 Side-by-side(Full) (HDTV 1080I)
Top-and-Bottom Primary(HDTV 1080P)
25 26.97 /27 23.97 /24 74.18/74.25 32 Side-by-side(half) Primary(HDTV 1080P)
Frame packing Primary(HDTV 1080P)
26 43.94/54 23.97 /24 148.35/148.5 32 Line alternative (HDTV 1080P)
27 26.97 /27 23.97 /24 148.35/148.5 32 Side-by-side(Full) (HDTV 1080P)
Top-and-Bottom Secondary(HDTV 1080P)
28 28.125 25 74.25 33 | side-by-side(half) Secondary(HDTV 1080P)
Frame packing Secondary(HDTV 1080P)
29 56.24 25 148.5 33 Line alternative (HDTV 1080P)
30 | 192011080  fog 42 25 1485 33 | Side-by-side(Full) (HDTV 1080P)
Top-and-Bottom Primary(HDTV 1080P)
31 33.716/33.75 29.976 / 30.00 74.18/74.25 34 Side-by-side(half) Secondary(HDTV 1080P)
Frame packing Primary(HDTV 1080P)
32 67.432/67.5 29.976 / 30.00 148.35/148.5 34 Line alternative (HDTV 1080P)
33 33.716/33.75 29.976 / 30.00 148.35/148.5 34 Side-by-side(Full) (HDTV 1080P)
Top-and-Bottom Primary(HDTV 1080P)
34 56.250 50 1485 31 Side-by-side(half) Secondary(HDTV 1080P)
35 67.43/67.5 59.94 /60 148.35/148.50 16 Top-and-Bottom Primary(HDTV 1080P)

Side-by-side(half)

Secondary(HDTV 1080P)

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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7.2. HDMI Input(1.3)

No. Resolution | H-freq(kHz) | V-freq.(kHz) | Pixel clock(MHz) Proposed 3D input proposed mode

1 1280*720 45.00 60.00 74.25 HDTV 720P 2D to 3D, Side by Side(half),
2 | 1280*720 37.500 50 74.25 HDTV 720P Top & Bottom, Single Frame Sequential
3 1920%1080 33.75 60.00 74.25 HDTV 1080l 2D to 3D, Side by Side(half),
4 1920%1080 28.125 50.00 74.25 HDTV 1080l Top & Bottom
5 1920%1080 27.00 24.00 74.25 HDTV 1080P

* 2D to 3D, Side by Side(Half),
6 1920%1080 28.12 25 74.25 HDTV 1080P Top & Bottom, Checker Board
7 1920%1080 33.75 30.00 74.25 HDTV 1080P

* 2D to 3D, Side by Side(half),

1920*1 7. . 148. HDTV 1080P

8 92071080 67.50 60.00 85 080 Top & Bottom, Checkerboard,

N Single Frame Sequential,
° 192071080 56.25 50 148.5 HDTV 1080P Row Interleaving, Column Interleaving

7.3. RF Input(3D supported mode manually)
No. Resolution Proposed 3D input proposed mode
2D to 3D
1 HD 172%‘;,' Side by Side(Half)
Top & Bottom
576P

2 SD 576 2D to 3D

7.4. RF Input (3D supported mode automatically)

No.

Signal

3D input proposed mode

Frame Compatible

Side by Side(Half),

Top & Bottom

7.5. USB Input (3D supported mode manually)

No. | Resolution H-freq(kHz) V-freq.(Hz) | Pixel clock(MHz) Proposed 3D input proposed mode
2D to 3D, Side by Side(Half)*,
1 119201080 |33.75 30 74.25 HDTV 1080p | 1oP & Bottom®, Checkerboard®, -

Row Interleaving, Column Interleaving
(Photo : side by Side(half), Top & Bottom)

640*350

720*400

640*480

Others - - - 800*600 2D to 3D
1152*864
1280%1024

(“*” 3D supported mode manually & automatically)

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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7.6. HDMI-PC Input (3D supported mode manually)

No. Resolution H-freq(kHz) V-freq.(Hz) Pixel clock(MHz) 3D input proposed mode Proposed
1 | 1024*768 48.36 60 65 2D to 3D, Side by Side(half) HDTV 768P
Top & Bottom
2 | 1360768 47.71 60 85.5 2D to 3D, Side by Side(half) | |in1y 76gp
Top & Bottom
2D to 3D, Side by Side(half)
Top & Bottom, Checker Board,
3 1920*1080 67.500 60 148.50 Single Frame Sequential, HDTV 1080P
Row Interleaving,
Column Interleaving
640*350
720*400
4 Others - - - 2D to 3D 640*480
800*600
1152*864
7.7. DLNA Input (3D supported mode manually)
No. | Resolution H-freq(kHz) V-freq.(Hz) | Pixel clock(MHz) Proposed 3D input proposed mode
2D to 3D, Side by Side(Half)*,Top &
" Bottom*,Checker Board*, Row Interleav-
1] 192071080 33.75 30 74.25 ing, Column Interleaving(Photo : Side by
Side(Half), Top&Bottom)

(“*” 3D supported mode manually & automatically)

7.8. Component Input(3D) (3D supported mode manually)

No. Resolution | H-freq(kHz) | V-freq.(Hz) Pixel clock Proposed 3D input proposed mode
1 1280*720 45.00 60.00 74.25 HDTV 720P
2 1280*720 37.500 50 74.25 HDTV 720P
3 1920%1080 33.75 60.00 74.25 HDTV 1080l

4 1920%1080 28.125 50.00 74.25 HDTV 1080l
5 1920%1080 27.00 24.00 74.25 HDTV 1080P 2D to 3D, Side by Side(Half), Top & Bottom
6 1920%1080 28.12 25 74.25 HDTV 1080P
7 1920%1080 33.75 30.00 74.25 HDTV 1080P
8 1920%1080 67.50 60.00 148.5 HDTV 1080P
9 1920%1080 56.250 50 148.5 HDTV 1080P

7.9. 3D Input mode
No. Side by Side Top & Bottom Checker board Sisrf(lqeu;:ige PFar?Ir(Ti]:g 2D to 3D

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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ADJUSTMENT INSTRUCTION

1. Application Range 3.2. LAN Inspection
This specification sheet is applied to all of the LED TV with  3.2.1. Equipment & Condition
LD33B chassis. = Each other connection to LAN Port of IP Hub and Jig

2. Designation %l

(1) Because this is not a hot chassis, it is not necessary to !_
use an isolation transformer. However, the use of isolation m =
transformer will help protect test instrument. @l ﬁ !—

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

(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.

3.2.2. LAN inspection solution
= LAN Port connection with PCB
= Setting automatic IP

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.

= If you want manual connection, enter Network connection at
MENU Mode of TV. Press Start connection key, then
Network will be connected.

[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. MAC address D/L, CI+ key D/L, Widevine

key D/L, ESN D/L, HDCP14/20 D/L
Connect: USB port
Communication Prot connection
= Com 1,2,3,4 and 115200(Baudrate)

Mode check: Online Only = Setting state confirmation
= Check the test process: DETECT -> MAC -> CI -> Widevine - If automatic setting is finished, you confirm IP and MAC
->ESN -> HDCP14 -> HDCP20 Address at ‘in start menu mode.

= Play: Press Enter key
= Result: Ready, Test, OK or NG
= Printer Out (MAC Address Label)

00.79
/3DDuty): 5 / 99 / 99
DMI) 20,01 / 0.00

Copyright © 2013 LG Electronics. Inc. All rights reserved. -13 - LGE Internal Use Only
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3.2.3. WIDEVINE key Inspection
- Confirm key input data at the "IN START" MENU Mode.

IN START
: 42LA690V-ZA
1 209LGPTO00005
:01.09.03.01
:1.020
ersion - 1.00.79
max/3DDuty): 5 /99 / 99
/HDMI) :0.01 /0,00
e : MTK 5398
10
)
:94:44:44:4D:42:86
: E8:5B:5 E:62
LGTVI2L
41Ll| .« LO I VEVILL~L !UUUUU|J‘C|)
0 10K
iver Version :01.14
* Null
2 {]

3.3. LAN PORT INSPECTION(PING TEST)
Connect SET — LAN port == PC — LAN Port

SET

3.3.1. Equipment setting
(1) Play the LAN Port Test PROGRAM.
(2) Input IP set up for an inspection to Test Program.
*IP Number : 12.12.2.2
3.3.2. LAN PORT inspection(PING TEST)
1) Play the LAN Port Test Program.
2) Connect each other LAN Port Jack.
3) Play Test (F9) button and confirm OK Message.
4) Remove LAN cable.

@ PingTest,
e

3
(
(
(
(

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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3.4. Model name & Serial number Download

3.4.1. Model name & Serial number D/L
- Press "P-ONLY" key of service remote control.
(Baud rate : 115200 bps)
- Connect RS-232C Signal to USB Cable to USB.
- Write Serial number by use USB port.
- Must check the serial number at Instart menu.

3.4.2. 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 "7.Model Number D/L" like below photo.
3) Input the Factory model name(ex 42LA690V-ZA) or Serial

number like photo.

Model Number D/L

42LA690V-ZA
209LGPT00005

i
2LABI0V-ZA i
209LGPT00005 : ;'ﬁg’gsnta%“k

Press OK to Save

T : 362
APP History 11507
PQL DB : LGD_ELF_SI2176_XXXXXX

4) Check the model name Instart menu. — Factory name
displayed. (ex 42LA690V-ZA)

5) Check the Diagnostics.(DTV country only) — Buyer
model displayed. (ex 42LA690V-ZA)

3.5. Cl+ Key checking method

- Check the Section 3.1

Check whether the key was downloaded or not at ‘In Start’
menu. (Refer to below).

L - v I,
7. DeviceCN: TEMP

=> Check the Download to Cl+ Key value in LGset.
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3.5.1. Check the method of Cl+ 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 0

| o

2) Check the key download for transmitted command
(RS232: ci 00 10)

CMD 1

CMD 2

Data 0

I 1

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

3.5.2. Check the method of CI+ key value(RS232)

1) Into the main ass’y mode(RS232: aa 00 00)

4. Manual Adjustment
* ADC adjustment is not needed because of OTP(Auto ADC

adjustment)

4.1. EDID DATA
4.1.1. 3D EDID

HOMI_EDID DATA 3D

0200 | 0=01

0208 | 0=0C [ 020D

0=0E | 0x0F

0«00 | 00 | FF | FF | FF | FF

001 Ol 03 [60 | &0 | 6a [ 78 [ oA | EE [ 91 | A3 [ 54 | 4C [ 58 | 25
0<02 | OF [ 50 | 54 | A1 | 09 [ o0 | 31 [ a0 [ 45 [a0 [ &1 [ a0 [ 71 [ a0 [ 81 | =0
003 [ Ol [0 Fol [ ot Fol [o oe | 3al a0 [ 18 [ 71 [ 3 | e[ a0 | 68 | ec
0«04 | 45 [ 00 | 40 [ &4 | 63 [ o0 [ 00 | 1E | 66 [ 21 [ 50 [ Bo [ 51 [ oo | 16 | 90
0405 | 40 [ 70 | 36 [ o0 | a0 [ &4 | B3 [ oo [ oo | 1E [ oo [ o0 [ oo | FO | o0 | 3A
0<05 | € | 1E | 53 [ 10 | 00 | oA [ 20 [ 20 [ 20 [ 20 [ 20 [ 20

%7 ] o [ @1
oz00 [ 02 [ o3 [ 34 [ F1 [ A [ [ oF [ od [ 13 [ o5 [1aTo3 a2 [12[20f2
oem [ 22 16 [ [ [ oo [os [eco[ 16 [o7 a0 fos % "or | ]

0#02

0403 02 [ [ [e[@ [
0«04 | 20 [ a0 | 55 [ oc [ a5 [ oo | 40 [ &4 [ 63 [ oo [ o0 [ 1E [ of | o [ a0 [ e
0405 | 71 | 1C | 16 [ 20 | 69 | 2c | 25 [ o0 | 40 [ e4 [ 63 [ o0 [ o0 [ %€ [ 01 | 1D
0«05 | 00 [ 72 61 | DO | IE [ 20 | e [ 28 | 65 [ oo | 40 [ 84 [ 63 [ oo [ oo | 1E
0x07 [ 00 [ o0 oo o0 Foo oo oo oo oo [Too oo oo oo oo oo [T@2

= 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
0001 0100 Digital

(® Serial No: Controlled on production line.
(© Month, Year: Controlled on production line:
ex) Monthly : ‘01" — ‘071’

CMD 1 CMD 2 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 I 2 0
3) Result value
i 01 OK 1d1852d21c1ed5dcx
+ Key Value
L. Cl+ Key Val
3.6. WIFI MAC ADDRESS CHECK
(1) Using RS232 Command
H-freq(kHz) V-freq.(Hz)

Transmission | [A][l][I[Set ID][][20][Cr] [O]IKI[X] or [NG]

(2) Check the menu on in-start

IN START
: GLOBAL-PLAT4
1 SKJY1107
:101.24.01,01
:1.028

Serial Number
S/W Version
MICOM Version
BOOT Version :1.00.58
FRC Version :0.63
LG1132/LG5812 Ver. = Ox0e / OxOc
PWM (min/max/3DDuty): 5 / 80 /100
EDID (RGB/HDMI) 10/ 0.5
Chip T

ype 1LG 1152

Wi-Fi Version 1.0
Wi-Fi Channel
Wi-Fi MAC
AL Address
IP Address 10,000
Widevine : LGTV12LLGE000000524
L-Dimming/SR Ver, : 00.48/0x13
RF Receiver Version :03.36
A Demod F/W Ver, : 0x20b2f

1 0x107

S8 Status: 0/0(T)/0(C)

UtT:4

APP History Ver.: 25682

Eye Q Gain : 5000

POLDB: LGD_ALEF_SI2173_XXXXXX

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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Year :°2013 — 17’
@ Model Name(Hex): LGTV
Chassis MODEL NAME(HEX)
LD33B 00 00 00 FC 00 4C 47 20 54 56 0A 20 20 20 20 20 20 20
(& Checksum(LG TV): Changeable by total EDID data.
®1 ©2 ©2 ©®3
10bit 8bit
/none XvYcc /none XvYcc
HDMI1 E8 85 CcC X
HDMI2 E8 75 BC X
HDMI3 E8 65 AC X

)

(® Vendor Specific(HDMI)
1) Deep color (module 10bit)

INPUT

MODEL NAME(HEX)

HDMI1

78 03 0C 00 10 00 B8 2D 20 CO OE 01 4F 3F FC 08 10 18 10 06 10 16 10 28 10

HDMI2

78 03 0C 00 20 00 B8 2D 20 CO OE 01 4F 3F FC 08 10 18 10 06 10 16 10 28 10

HDMI3

78 03 0C 00 30 00 B8 2D 20 CO OE 01 4F 3F FC 08 10 18 10 06 10 16 10 28 10

2) None deep color (module 8bit)

INPUT

MODEL NAME(HEX)

HDMI1

78 03 0C 00 10 00 80 1E 20 CO OE 01 4F 3F FC 08 10 18 10 06 10 16 10 28 10

HDMI2

78 03 0C 00 20 00 80 1E 20 CO OE 01 4F 3F FC 08 10 18 10 06 10 16 10 28 10

HDMI3

78 03 0C 00 30 00 80 1E 20 CO OE 01 4F 3F FC 08 10 18 10 06 10 16 10 28 10

@ Colorimetry Data Block(HDMI)
1) The Model not supporting XvYcc

INPUT MODEL NAME(HEX)
HDMI1 E3 05 00 00
HDMI2 E3 0500 00
HDMI3 E3 0500 00

-15 -
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4.1.2. 2D EDID

HDMI_EDID DATA _2D
000 [0x0 1] 0x02 [ 0x03 ] 0x04 | 0x05 [ 0%06 | 0x07 | 0x08 | 0x09 | 0x0A] 0x0B] 0x0C] 0x0D | 0xGE [ 0x0F
0x00 | 00 | FF | FF | FF | FF | FF | FF | 00 | 1E [ 6D
0x01 01 | 05|80 | A0 | BA | 76 | OA | EE | 91 | A3 | 54 | 4C | 99 | 26
0x02 | OF | 50 | 54 | A1 | 08 | 00 | 31 | 40 | 45 | 40 | 61 | 40 | 71 | 40 | &1 | 80
0x03 ] 01 | 01 [ 01 | 01 [ 01 |01 |02 |3 [ 60 i8] 71 38 [ 20 | an | 58 | 2C
0x04 | 45 | 00 [ A0 | 6A | 00 | 00 [ 00 | 1E [ 66 | 21 | 50 | BO [ 61 | 00 | 18 | 30
0x05 | 40 | 70 | 36 | 00 | A0 | 5A | 00 | 00 [ 00 | 1E | 00 | 00 [ 00 | FD | 00 [ 3A
0x06 | 3E | 1€ [ 53 | 10 | 00 | 0A | 20 [ 20 [ 20 [ 20 | 20 [ 20
0x07 01 | ®&1
0x00 | 02 [ 03 [ 26 [ F1 [ 4 | 10 [ 9F | 04 [ 13 ] 06 | 14 [ 03[ 02 | 12 [ 20 | 21
0x01] 22 | 15 | 01 | 26 [ 15 | 07 | 50 | 09 | 57 | 07
0x02 E5 | 05 |00 | 00 |01 [ 1D |80 [ 18 | 71 [ 1C | 16 | 20 | 58 | 2C
0x05 | 25 | 00 | A0 | 6A [ 00 | 00 |00 [ 9E [ 01 | 1D | 00 | 80 [ 61 | DO | 1A [ 20
0x04 | 6E | 88 | 55 | 00 | A0 | 54 | 00 | 00 | 00 | 1A | 02 | 3A [ 80 | 18 | 71 | 38
0x05 | 2D | 40 [ B8 [ 2C | 46 | 00 | A0 | 6A | 00 | 00 | 00 | 1E [ 66 | 21 | 60 | BO
0x06 | 51 | 00 | 1B | 30 | 40 | 70 | 36 | 00 | A0 | 5A | 00 | o0 | 00 | 1E | 00 [ 00
0x07 | 00 | 00 [ 00 | 00 [ 00| 00 [ 00 |00 00 00| 0000 00 00|00 @

= 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
0001 0100 Digital

(® Serial No: Controlled on production line.
(© Month, Year: Controlled on production line:
ex) Monthly : ‘01’ — ‘01’
Year :°2012'— ‘16’
@ Model Name(Hex): LGTV

Chassis MODEL NAME(HEX)

LD33B 00 00 00 FC 00 4C 47 20 54 56 0A 20 20 20 20 20 20 20

(& Checksum(LG TV): Changeable by total EDID data.

®1 ®2 ®3
HDMI1 43 15 X
HDMI2 43 05 X
HDMI3 43 F5 X

(® 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

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/G/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) 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/216-Gray
(Model: 217, Pattern: 78)
— Only when internal pattern is not available

= Color Analyzer Matrix should be calibrated using CS-1000.

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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4.2.3. Equipment connection MAP

| Color Analyzer
]% rs-232¢

Computer ‘

Rs-232C 11 Rs-232¢

Pattern Generator ‘

Signal Source |

*If TV internal pattern is used, not needed

4.2.4. Adj. Command (Protocol)
<Command Format>
[START[6E] A [50 [ A JLEN[AJo3[A[cMD] A [ 00 [ 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
I R Ry

Ex) wb 0000 -> Begin white balance auto-ad;.
wb 00 10 -> Gain adj.
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
Applied Model : LD33B Chassis ALL MODELS
Adj. item Command Data Range Def_ault
(lower caseASCII) (Hex.) (Decimal)
CMD1 CMD2 MIN | MAX
R Gain j g 00 CO0
G Gain j h 00 CO0
B Gain j i 00 Co
Cool R Cut
G Cut
B Cut
R Gain j a 00 COo
G Gain j b 00 CO0
) B Gain j c 00 CO0
Medium R Cut
G Cut
B Cut
R Gain j d 00 C0
G Gain j e 00 COo
Warm B Gain j f 00 CO0
R Cut
G Cut
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4.2.5. Adj. method
(1) Auto adj. method
1) Set TV in adj. mode using POWER ON 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 adj. is complete (OK Sign), check adj. status pre
mode. (Warm, Medium, Cool)
6) Remove probe and RS-232C cable to complete adj.
= 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 POWER ON.

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/IC — 7. White-
Balance then press the cursor to the right(key »).
(When right key(») is pressed 204 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 204 Gray pattern.

= 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 Adj. 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

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes
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= 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 | 6500K | 0.0000

4.2.7. ALELF & EDGE LED White balance table

- EDGE LED module change color coordinate because of
aging time.

- Apply under the color coordinate table, for compensated
aging time.

* Normal Line

[LN5xxx, LA6xxx, LA7xxx, LA8Xxxx]

Aging Cool Medium Warm
NC4.0 time X y X y X y

(Min) | 271 | 270 | 286 | 289 | 313 | 329
1 0-2 283 287 298 306 322 342
2 3-5 282 285 297 304 321 340
3 6-9 281 284 296 303 320 339
4 10-19 279 | 281 294 | 300 | 318 | 336
5 20-35 277 | 277 | 292 | 296 | 316 | 332
6 36-49 275 | 274 | 290 | 293 | 314 | 329
7 50-79 273 272 288 291 312 327
8 80-119 272 271 287 290 31 326
9 Over 120 | 271 270 286 289 310 325

*Aging Chamber
[LN5xxx, LABxxx, LA7xxx, LA8xxx]
Aging Cool Medium Warm
NC4.0 time X y X y X y

(Min) | 271 | 270 | 286 | 289 | 313 | 329
1 0-5 282 | 285 | 297 | 304 | 321 340
2 6-10 278 | 280 | 293 | 299 | 317 | 335
3 11-20 275 275 290 294 314 330
4 21-30 272 272 287 291 31 327
5 31-40 269 269 284 288 308 324
6 41-50 268 267 283 286 307 322
7 51-80 267 266 282 285 306 321
8 81-119 | 266 | 264 | 281 283 | 305 | 319
9 Over120 | 265 | 263 | 280 | 282 | 304 | 318
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4.3. Local Dimming Function Check
Step 1) Turn on TV.
Step 2) At the Local Dimming mode, module Edge Backlight
moving right to left Back light of IOP module moving.
Step 3) Confirm the Local Dimming mode.
Step 4) Press "exit" key.

y [0 [V
(8l 0 0

Local Dimming Demo.
(Edge LED Model)

4.4. Magic Motion Remote control test
- Results are automatically marked in Instart OSD after
through the AP/Magic Remocon Equipment on the line

General Inspection Automatically check

forshipmentmode
[ ] [ ) APMagic Remocon ®
Equipment

STA aly,
47LAG60S-ZA
*211PTKN8K629

: 02 02,03.01
11,02, 1

|
lmm Name

al Number - Adjust Check

. ADC Data
 BawWaF Off Status 1. Country Group ( Press

ersio , . System 1 g::ntryg:oup(:ode
P (min/max/StrDuty): 5 / . System 2 ¢ 2P
EDID (RGB/HDMI) 10 . System 3 § :" o
Chip Type ‘M . Model Number D/L TR Do
Wi-Fi Version - Test Option 3. Tool Option

Wi-Fi Channel H
- : » 9. Spread Spectrum Tool Option1
MAC Address | 3:CE:OA Sync Lev Tool Option2

MAC Address 10. Sync Level !
IP Address : 11. Stable Count Tool Option3
W|devme LGTV K000002297 12.. SDP Server Selection Tool Optiond
N N LGTV20132-21000010316 13. RF Remocon Test Tool Option5
14 Access Code Tool Option6
Tool Option7

: 0K/OK 4. Adjust White Balance :
Caiiera .c./, e 5. Adjust ADC(OTP) :
A.Demod F/W Ver. : Nul ponent
D.Demod F/W Ver. :Null Com 6B
SCART R

[;)\Pbug SltJS(B Status: 1/-1(T)/-1(C) 6. EDID :
UTT:0 HOMIT
APP History Ver.: 17654 HDMI2
PQL DB : LGD_ELF, S|2178 XXXXXX HDMI3

7. Device CN :

4.5. 3D function test
(Pattern Generator MSHG-600, MSPG-6100[Support HDMI1.4])
* HDMI mode NO. 872, pattern No.83
(1) Please input 3D test pattern like below.

O
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(2) When 3D OSD appear automatically, then select OK key.

(3) Don't wear a 3D Glasses, check the picture like below.

O K

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

]Wetwork Connection
. { * Network Status
| * Wi-Fi Direct
* Wi-Fi Screen Share
: NetCastd.0

* My TV Name

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

W Wireless : NETGEAR_N_jaehee.lee
W Wireless : SDSS_041

LGE Internal Use Only



4.7. 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 V 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.

4.8. Option selection per country

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

4.8.2. 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.

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

6. 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.

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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7. GND and Internal Pressure check
7.1. 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 /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.

7.2. 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

8. Audio

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

No. Iltem Min Typ Max Unit Remark
Audio practical 9 10 12 W

1 max Output, L/R EQ Off

" | (Distortion=10% 8.10 | 10.8 | Vrms

max Output) AVL Off .
Socakor (801 Clear Voice Off

2. | Speaker( 9o | 10 | 12 | w
Impedance)

-19 -
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9. 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

Lower, it didn’t work.
But your downloaded version is Higher, USB data is
automatically detecting (Download Version High & Power
only mode, Set is automatically Download)

(3) Show the message “Do not unplug!”

TV Software Update(Expert)

Updating Software...

Do not unplug!

(4) Updating is starting.

‘ TV Software Update(Expert)

Updating Software...
5%

‘ TV Software Update(Expert)
Updating Software...

10% o

t 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)

Copyright © 2013 LG Electronics. Inc. All rights reserved. -20- 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.

32LN57**-ZA

[ 7
i o !
i o
! +
| T o !

28
| T @
| > &5 @
' + 2
! TS
L% @5
|2 Fa
o) = |
E |
' d S/ I
TN |
“(V') ,
| Q
| o }
! +
! 231
L , S 8
I n |
15 ZE|
o @0
N *oxo
1o !
5 o)
Lo )
: 5 |
| m
! o
‘ B
| o
! 3 5!
' 8.8 !
N € mmm -
| x g & !
' o 0|
[ !
' Z I
=] |
‘N !
™ /‘

Copyright © 2013 LG Electronics. Inc. All rights reserved. -22- LGE Internal Use Only

Only for training and service purposes



EAX64797001* : LD33B ‘ |
1* : LA33B o |
EAX6487210 : ( \ |
| | X_ I AL X100 |
‘ 5398_XTAL_IN 3 |
Cl ose to eMMC Fl ash | f" ci14
- — — | (1 C8100) Il opF o] Mrsage,xTAL,ouT‘
- - - — — = - - - - - - - - = - - = 50V DVB_1pF
4 Vo268 Bras e RLEXEA35665A50A | | | = 9
| | LSt = L Cli5-*1 |
- NVRAM . ‘ S | | =51 e S
50V
| = | R168 | N ATSC_2. 7pF ATSC_2. 7pF J
= ‘ 10K _ - - - - - - - T
[ R101 RL02 1C100 +3. 3V_NORMAL | L ‘
| 4.7K 4.7k AT24C256C- SSHL- T | ‘
oPT NVRAM_ST NVRAM_RENESAS
R100 o \ vee = = N - )
1 8 Wite Protection - - - =
! Lk |
s A e - Low : Normal Operation
| 2 ml - High: Wite Protection | . | c105
| N 6 |5 ~ Ri35 33 —i2¢ sas | LGE2122[ A2_M13] v 3V NORVAL
oo oA
| il P s R134 33 1 2¢_sbAs | . s
3 X AK10
9% 33 L/ Dl Mo_wmos| < F——————————"+ jTcK UoTX [ £ s0c.TX
| [ gy L/ b wo_seLk A ] g UORX f———————C1S0C_Rx R183 Ri84
NVRAM_ATMEL - AL9 47K 2 47K
- - - - - = - - - - - - - - - - - = AVLL 1:32 U1TX AHL3 l "> M_REMOTE_TX
_— = - - - - - - - - = = = — AJ12 AGL3 - i
T T T T ~ Lol w_vs CH——————— "= JTRsT ULRX —C—] M_REMOTE_RX
AH11 — | D24
' HDCP EEPROM | T e L I ——
POOE FE_LNA_Ctrl1
[ e e PocET |20 FE_LNA_CLTI EMMC_DATA[ 2-7]
e
| AP Y st PocED | 2o o
O
+3. 3V_NORMAL | OSDAL aci | & 22 EMVC_DATA[ 7]
‘ oPT - oscL1 oscCL1 PDD7 B22 EMMC_DATA[ 6]
1Cc101 PDD6
IR | AVDD_33SB AN29 A22 ENNC_DATAT ST
‘ — MT5398_XTAL_I N >7AW9 XTALI PDDS c23 EMVC_DATA[ 4] AVDD_33SB
‘ Ne 1], 8 ‘ MI5398_XTAL_OUT C_F—————] XTALO Wake On Lan ;gg; EMMC_DATAT 3] CAM_SLI DE_DET
NC_2 AN30
— 2 7 - ‘ STRAPPI NG LED_PWVO LED_PWML OPCTRL3 OPCTRL7 KS AL29 AVDD33_XTAL_STB PDD2 D23
C111
Ne3 SCL R126,,,22 AVSS33_XTAL_STB PDD1
| 3ls 6 <Ji2c_scLl I CE node + 27M + serial boot 1 o 0 0 Towr S33_XTAL_ s (:244,_:,
vss SDA  R127,,,22 = = —— | cas CAM_SLI DE_DET
| * s T—112¢_spa1 ‘ I CE mode + 27M + ROM to Nand boot 1 o 0 1 PARE [oc
i . b 1 0 1 0 AVDDf”SBf ANLT PACLE 4‘826 —JEMMC_DATA[ 1]
‘ | +3. 3V_NORMAL I CE mode + 27M + ROM to 60bit ECC Nand boot pa— A7 | s _vea_ste pance 222 I EMC DATALO]
I CE npde + 27M + ROM to eMVC boot from 1 0 1 1 I 0. 1uF AVSS33_AVSS33_VGA_STB | EMC_CLK f|——————— [ D> EMVMC_CLK
‘ ‘ EMVC pins (share pins w/'s NAND) = — ALLs R158
VDD3V3 A -
- . _— - - - - - - - - - = = = — — I CE mode + 27M + ROM to eMMC 1 1 o o f AL26 OPURSE
e Boot from SDI O pins s nGor ] Avopsa_pLL K20 22
T o r 21| Avssss_pLLep GRESET
T LED_PWD = AVSS33_CPUPLL AFL7
5 LED_PWML oRr f——
D OPCTRL3 - AMLT c20
AVDD10_LDO FSRC_WR
[ D OPCTRL7 J_C107
AL14
R154 R160 R161 10\7/”; e ste_sa ALt > sT8_scL o100 Q100*3- 3V_NORVAL
K tkPTS T [om | Avoeroeroo STB_SDA [ ISTB SDA [ 1natagw RIS
- i R193 4. 7K
4. TuF AE14 -
IlUV POR_BND
= = = £3
—
|1 C105
_ - = - - - = = = - - = = = = = = = = = = = = = = — — — — — — — LGE2122[ A2_M13]
( 12C_ 1 AMP, L/ DI MM NG, HDCP KEY \ Cl _ADDR[ 0- 14]
| 12C_2 : T-CON, CI _ADDR[ 0- 14] orP_ VeI TE
12C_3 : M COM | B30 P30 POM. RST FE_DEMOD1_TS_DATA[ 0- 7]
= . o0 P80
| 12C_4 : S/ Denvod, T2/ Denod, LNB, MHL(Sil 1292) yere el DEMOD_RST [~ = L
I 2 C 12C5 : NVRAM | s e o DEMOD_TSCLK |- —————C1FE DEMOD1_TS CLK  EE_DENODL_TS_DATA[ 0]
| 12C 6 TUNER_MOPLL( T/ C, ATV) a2 | o2 DEMOD_TSDATAO [— = FE_DENODI_TS_DATA[ 1]
~ - | oo o os DEMOD_TSDATAL [ FE_DEVODI_TS_DATA[ 2]
| +3. 3V_NORMAL Ris2-+1 R153-+1 i aooR(s] Ass] 'O DEMOD_TSDATAZ |- FE_DENODI_TS_DATA[3]
TU.O KRZ | — = eI DEMOD_TSDATA3 FE_DEMODI_TS_DATA[ 4T EXTERNAL DEMOD
% 5K§ Tu’of§5<§ 532 ) i os DEMOD_TSDATAG |Has > soc
‘ ) ca1 - w27 - —TS.]
GPI O7 DEMOD_TSDATAS FE_DEMODI_TS_DATA[ 6]
R152-*2 R153-*2 ‘ E30 u26
GPI 08 DEMOD_TSDATA6 FE_DENODI_TS_DATA[ 7]
‘ TU_N_TW EﬁgTu,Njw BR§ ‘ soc -> ¢ sLot F29 ol oo e TSDATAT R26
1. 2K. 1. 2K < F— ADDR([ 10 F27 ~ R29
‘ wsaga,m;g\g ﬁ GPI 010 DEMOD_TSSYNC ﬁFE,DEmLTS,SVNC
STB_SCL > 21]: N D" ;g—ssg:ll | MT5398_M VAL_ERR C_}——— ___ Cl_ADDRI11]  F28 | } | eeron DEMOD_TSVAL | ————————————<C"1FE_DEMOD1_TS_VAL
. g
| STB_SDALC} — MI5398_M STRT ] ST ppen Las
OPCTRL_11_scL CDO—RI1E 3 D l12c_scL2 | Rt = o ClINT [t /POMREG
‘ OPCTRL_10_SDALC R11 3. {—112C_SDA2 soC -> CI sLOT N A . 530 GPI O14 CI _TSCLK 4‘}(26 >/ PCM_CE1
oscL1 Co—RLL T 12c_scL_m com | Mr5398_TS_OUT[ 0- 7] ez | o1 oLs CI _TSDATAO [z '/’15(:3'\:’3—25—5"“(3 ¢l sLor -> soc
| ospal RS2 3 J12C_spbA_m com 1] o ote CI_TSSYNC [ oo or
> Ril0 23 {_12C_scL4 GPI 017 C_TSVAL |—— > =
iﬁii: RI11 Anpd 1 2c_sbaa ! M5398_TS_OUT( 0] s | o
! X M5398_TS_OUT( 1] E31 MB1
oscLo TO—B112 pnnd T 12c sals | TS _OUT[ Pl 019 PVR_TSCLK [ MI5398 TS VAL ¢ sLoT -> SOC
R11 12c_soAs MT5398_TS_OUT[ 2] E32 | o2 PVR TovAL IR ] o _Avst
‘ 0SDA0 T3 - MT5398_TS_OUT| 3 D31 - L27 308
1 SOL o> RL14 g2 > 12c_scLe ‘ 5396_TS_OUT( 3] Pl 021 PVR_TSSYNC - <1 MI5398_TS_CLK ¢ sLoT -> soc
COPCTRL_L_SCl R100 Anrad 11 2¢_spA6 T5398_TS_OUT[ 4] EEEN e PVR_TSDATAO [Hes———————————————C—1/ PCM.I RoA
| OPCTRL_0_SDA [} - MI5398_TS_OUT[ 5] E20 | O o3 ovR TspaTar B2 S /POMWAIT
| Cl _DATA[ 0-7] MI5398_TS_OUT[ 6] 33 | oo - 3 3v NORMAL
N - - = — — — MT5398_TS_OUT[ 7] B33 | o oos spi_cLk P22 /cl_co2 y
A30 - L33 -
Cl_DATA[ 0] | 1 026 SPI_CLK [,/ ¢t
Cl_DATA[1] GPI 027 SPI_DATA [--——LCD / PCMLI ORD R174 AiA
Cl_DATA[ 2] €29 GPI 028 SPI_CLE [———T > /PCM_I OWR 4. 7K
Cl_DATA[3] EETH s - oPT T ewLD M
- Cl_DATA[ 4] H29 R OAN——C PwM DI M
— Mode Opti on e oarae Joe| o1 oso orwe 7 oe
o\ - Gao | & o8t oPwwL py W A
Cl _DATA[ 6] &Pl 082 OPVAD / RST_HUB -
Cl _DATA[ 7] G27 / /
- =] i oo R173 R176) @ < irsT_huB
P - MI5398_TS_IN[ 0] o> epi cas SD_DO K K X
2 8 2 E MI5398_TS_IN[1] [>— 22 | - —
3 2 2 3 2 5 o TSN b2 | &' 95 Sb_ou =N =~ Pwe_PULL_DOWN_1K
H ¥ o < s < 8 | s @ _ MI5398_TS_IN(2] [ oPi a6 so_o2 ML PULL. DOVR 1%
= 2 oy o iyl olox oxb Rovl T MT2398 TSI N[ 3 —PULL_DOWN_
Jege Sg¥e Bgte IX do~ ;“;"{ [ A :E" S :‘Eﬁ O SKOT -2 808 s308_Ts 1 N[[ 4]] 227 2: ;; sé%%
23" % < P 2R« =23 (=18 &< < Sy LR B N _TS._| -~ |
fE< J H g X 2 2 x - G29
B >— =]
S & s 3 § g 5 5 4 a E . ow GPI 45(EMVC_RST) i s dedi cated to reset Mr5398_TS_I N[ 5] o] ePr oo SD_cLK SMARTCARD_CLK/ SD_EMVC_DATA[ 0] SMARTCARD._CLK/ SD_ENMC._DATA{ 0]
8 g E E EMMC for improving Al's |eakage current Mr5398_TS_I N[ 6] :ﬁ GPI 040 SMARTCARD_PWR_SEL/ SD_EMMC_DATA[ 1] SMARTCARD_PWR_SEL/ SD_EMVC_DATA[ 1]
> MODEL_OPT_0 — [ S MI5398_TS_IN[7] [—  G28| - i
. MODEL_OPT_0 | Country_TW ™w Non_TW | uss_ocos TSN B2g | &' 041 SMARTCARD_RST/ SD_EMVC_DATA 2] SMARTCARD_RST/ SD_EMVC_DATA[ 2]
> MODEL_OPT_1 on | Ush oot fam K2s | F' 042 L————{ 1 SMARTCARD_DET/ SD_EMVC_DATA[ 3] SMARTCARD_DET/ SD_EMVC_DATA[ 3]
> MODEL_OPT_2 ELOPT L fre FRO(120He) | No FRO(5OH?) - — 25 | 1 O43 - SMARTCARD_VCC/ SD_EMVC_CMD SMARTCARD_VCC/ SD_EMVC_CMD
- MODEL_OPT_2 Panel FHD HD e — D21 | O 044 SMARTCARD._DATA/ SD_EMVE_CLK SMARTCARD_DATA/ SD_EMVC_CLK
{_> MODEL_OPT_3 — EMMC_RST <} o3 | O 025
— /s> ReSET MODEL_OPT_3 [Country_AJJA  AJIA Non_AJJA USB_CTLL — 23] o ous
- MODEL_OPT_4 — —
VODEL_oPT_4|  Module via viz #SI L_RESET CF Evn e AF1s -
> MODEL_0PT_5 eI _Locke Co—o opi oss LED_PuML [ e————————————CJLen.
MODEL_OPT_5 DDR DDR_1. 25G DDR_1.5G crs% GPI 049 LED PWWD f—————————————————— < JLED_PWWD
> MODEL _OPT_6 = = -
—IMODEL_oPT_7 MODEL_OPT 6| CP BOX Enabl e Di sabl e RTS CF— ] 6p1 050 ( - - — — —
_OPT_ _OPT_
OTP_WRI TE <}ACE GPI 051 5V Tol erance ‘
> MODEL_OPT_8 MODEL_OPT_7 | 12 Tuner Support Not Support MODEL_OPT_3 >~ =-{ &Pl 052 ALLE
< MODEL_OPT_7 CO>———— Pl 053 OPCTRLI1 [ or—— L OOPCTRL_11_sCL
3 & x > MODEL_OPT_9 MODEL_OPT_8| s Tuner Support Not Suppor t MOOEL_OPT_ 5 :z: &Pl 054 OPCTRL1O [ o JOPCTRL_10_SDA |
E _oPT_5 Co—
z M N 3 5 2 5 o (> MODEL_OPT_10 sc.to_soc MoDEL_0PT_6 T2 6ol 05 0PCTRLY | oI COWPL_DET
' z 2 ~ g 3 | 5 ) T NODEL_OPT_9 DDR DDR_0.78G |NON_DDR_0. 78G el -EY porrig A8 1 e et |
> z g ! [l o u — 10K AJ23 AHL7 -
z e ] s 2 X 5] I | Faere < opcTRL?
2355 oS¥g Iny 3a%s  uB¥g SRS Sexe ga¥e o9Ec CyEe g MODEL_OPT_10 EPI Support Not Support [ Ri70 "0k AH23 23: :?22: ggit; AE19 WP DET |
EE 3 'S i ] Ea 3 23 M M M R
LA g~ OE<y BE E AE28 — AHL9
8‘ 3‘DN E émq S émq o z M R l Ab2s | A0 N2_sRV OPCTRLS [~ me——————<C_JAV1_CVBS_DET |
8 = = E E § 5 § E USB_CTL3 > = ‘ MODEL_OPT_0 C>————————— ] ADI N3_SRV OPCTRLA | o AWP_RESET_soc
= ! - M_RFModul e,RESETG*AKM ADI N4_SRV OPCTRL3 [~ OPCTRL3 ‘ R182
5 H DDR_1.25G| DDR_1.5G DDR_0. 768G OPC_EN <:'7AG24 ADI N5_SRV OPCTRL2 M4«:> RF_SW TCH_CTL AMP_RESET_SOC vy AMP_RESET_N
/ TU_RESET1 "] ADIN6_SRV OPCTRL1 [~ o[> OPCTRL_1_scL
- MODEL_OPT_5 - AMLE - AJ19 OPCTRL 0 _SDA | R185
== Hi gh Low Hi gh MODEL_OPT_4 /s2_RESET<_+—————————— | ADIN7_SRV OPCTRLO 4\‘:| _0_ 10K
MODEL_OPT_9 Low Low Hi gh - — - — / -
s SHOCK HAZARDS, WHEN SERVICING IF IS RET MODEL M D_MALN_L DATE 2011.12.13
FILRE AND ELECTRI CAL : SECRE L C
ESSENTI AL THAT ONLY MANUFATURES SPECFIED PARTS BE USED FOR LG ——————— "
THE CRITI CAL COMPONENTS | N THE /A\ SYMBOL MARK OF THE SCHEMETIC. | |GElectronics

I
Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
Only for training and service purposes



‘ Close to JACK Close to Main Chip ‘

| cass -
| +SV_NORMAL Tour U s sien o 0 I 1 ov - ‘
| o 1608 sizs For EM | |
| o0 CovPL AVL DVI [t ‘ coesr avirov_L_isod cowp1_vi Avi_cves A RE7E CONPL_YI AV1_cves_soc
30K -
| o 1 ‘ 1 ‘ — ‘
T 470 au a2 D 23
| 560pF | | ToopF ESAT |
| oPT sov s0v | N 8 —
R302 10v oPT ° =
W [ - . Ly = | : 5 cams e soe |
| ARCES> oM _ARc 2 M
G =
®
83 982 | | 3 |
| i 2
I 1608 <125 For EM cowr_ph — cowp1_pb_soc |
| cowr/ aviiov_rin ‘ o VL OV _R_I N_sod R
| g s H |
| raz0 s cas ‘ BEATy
| 470K 560pF [ Toopr ] 8 |
| Pt sov sov | S
| 4 oot [ 2 |
I | I s
| | | | cowrer — 8 coen_pr_soc |
| s |
—_—_———— - — = —_——— — — — - — - - - — - - - — = —_— — e — — — — - — - — - — - — = —_—_———— - - — - - = — — +C105— — — —_———————— - - — - - = B e —_—_—— — — — - - — - - - — - - = = -
LGE2122[ A2_M13]
1 C105 s TxCan
M
LGE2122[ A2_M13] scop [
- BE0N [ Txcep
Fe
oe1p | can
sean [E——C Txear
veo a0 =
vou_cec rsos @2 1o _cec o o o 250 aeo [0 xceun
Bean A Txcake
Ac2’ HDM _0_RX_08 [=reor BECKP [P TxCn
e e oM _0_Rx_1 [ ol 3
R
DDC_SCL_3 JACK ] o _1_scL vom_o_rx_18 223 BECKN [ Txcep
-
poe_set_1_soc "2 o 2_scL HOM_0_Rx_2 [FoE ] i I3 e
ooc_scL_mi C——————" 1iom _a_scL HOM _0_RX_28 MODEL_OPT_8 ED—————— 7] TCON BEIN [T TXe1e
o HOM _0_RX_C G2 MODEL_0PT_9 CO——— ] TCOonL BE4P [ ———T D TXCON
AC26 bt XS] ve T4
Lo _o_son om0 R co wooeL_cp1_to Co————2] rcow sean P Txcop
DDC_SDA_3_JACK 57“3;: HOM 18D oso GoLk_socCF————— - Tcons o1
DDC_SDA_1_S0C 2 Hom _2_50A HOM _1_RX_0 [Hao—————————————C1 D0+_HOM 3_JACK NeLK_Sec Toow BOOP [ TxoaN
P2
ooc_SsoA_mi ————————— Y80 | 15 5 o0 HoM _1_Rx_08 |42 po- _hom 3_uack esT_scc o] TooNs BOON [ TXD4P,
[pee = L £0_soc e — rxoan
i e S e e o S
ra0s. o R Hom _1__1 [AS52 D1- _HOM 3_JACK Tt som |22
A =
SV_HDM _3_JACK <1 1K e | oM 1 PuRsy HOM _1_Rx_2 [ 5 ————————————C 1 b2+ HOM 3 _JACK PM C_RESET - Tcons. BO2P [ TXDCLKN
B P —
SV_HOM 1500 G- LA o 2 pusy HOM _1_RX_28 [ i————————————C D2 _HOM 3_JACK 20130_CTL o] Teon o2 [0 TXDCLKP
sveus G ROTWW K VIR o sy R ke —— R LR MODEL_0PT_2ED——————————————— " Tcomo Bockp [0 ——C O Txo2n
=pl pou sv_cr. o ————2 L oo Bockn 22— rxoer
oz HOM _1_RX_G k- _HOM 3_3AcK sy T - I
Hom _0_pD o> rconz aowe 222> o
HOM _HPD_3_JACH ARZT Ti Y30 +1. 2V_MIK_AVDD BOSN [o————L D TXD1P
HPD_3 IACKC 7 1om _i_HeD HOM _2_RX_0 [<3——————————C"1 00+_tOM 1_S0C /_MIK s
HOM _HPD_1_S0c 70 oM _2_HeD HoM _2_Rx_08 |3l ———————————C1 00- _How 1_soc B04p [ ——L D TXOON
S vl e o P
+1.2_MTK_AvDp HOM _HPD_4_MiL HOM _3_HPD oW _2_Rx_1 [ D1+ZHOM 1_50C - o Txoop
fee : _Lvps.
s oM _2_x_18 [ 01 _Hom 1_soc 0 T2 o AN avoor2_Lvos 1 o
e
T e Avopiz_Hom o R How _2_Rx_2 et —————————C 02+_tom1_s0C o uF gt vopava “ana | AVOD12_LVDS 2 Ll TXAIN
a0 ca0s A2 L voorz row 1 mx  wow 2 o [ 5 e w1 soc ] Aveoiz_Lvos s Agon [ Txae
u u b
vooavs_rom O 2F 0. 1uF £22] Avopiz_rom 2 rx Hom 2 ¢ ARt —————————C oo How1_soc L AVDD33_LVDS L e o
= e
AVDDLZ_HOM 3_RX  HOM _2_Rx_ca [P o _hom 1_soc a7 nein A
= 0 10 aezp [ S Txacukn
a3 A . [ — Ci_ADDR{0- 14]
oo. _Hom 4w o] Avssiz_tvos 2 scoxp AL mxaen & _AoOR(0
o0 o frviperpyriy ssiz Lvos. 5 o [ A e oo 2
u u _HOM 4 R 2
e S
D1- _how 4w s nesp [0 —hoor[ :
D2+_HoM 4_th 225 1 Avssss_Lvos 1 nean [ rxae AooR] ‘
= ez .
7| AVSS33_HOM _RX_1 M _3_RX_28 |5 1o D2 _HOM 4_MH Ve | Avssas_Lvos 2 AP oo TXRON ADDR( :
s an P2
Vo] AVSS3a_HOM RX 2 HOM _s_Rx_C [ i ——————————C1 Ce_HOM 4_iti e AVSS33_LVDS_3 AN TXAOP _ADDRI s
a2 hvssea vom rx 3 mom 3 Rx_ca [P o oM 4w T o ~ADDR[
AVSS33_HDM _RX_4 i3 REXT_VPLL Acop o TXBaN 1 ADDRL 7]
-HoM _RX.: Raa: =
é AN TXBap AODR
= 24K AL -
P xean
P nowp [ T —A00R(
= e — 5 e
nown ot wrs39s_weLki ADDR(
naze [AS > rxacun MIS398 M VAL ERRES——————— DRI 11
noon 24— rxecue WT5398_ STRT —ADDRI 12
1Cc105 accxe [AL— > Txeon ~ADDR 13
LGE2122[ A2_M13] socn A rxeze —AoDR[ 14
mr‘(ﬁ_“ > TXBIN (77 Y {0-71
wrs298_TS_outl 0-7]
P e For Pca Pattern TS
! ror 22 |
vz s E—
IS 3 C—— o _ = = — _—_— = - = — — — A4
use_ops e | ) e epy_ToP N son A rxeop 1e_our He_our | V5395 75 GUTL0]
uss_ows E——"22] s ow o B ] (Fm PCB Pattern 12K, RISt 12K, 369 [P | e e AN
IOV -RouT_| TS
| | N EE T T I e o
uss_opz E——221 s op_p1 B o e SC_RLIN_S0eE>— woour L oaT coss wpor L0 LGS | 75396 TS OUT( 3
o use_ove 33— uss ow p | B R —TT | scL_in_soc 1 C105 12000F  Ti200pF 120008 Z2 1200pF TR
Port was changed | LGE2122] A2_ML3] w_our | e our Hp_ouT He_out | TS
az ar1a | — 2 | 5398 TS oUT( 5
use_ o1 2] uss o p2 | oo A woos oer s | Senrt rout_soc o oatal0-7) o
= R ——
. use_ow use_om_r2 | PHYLEDD I 7u_ReseT2 | ‘ oA pou e | st Teanty
Iy
1 o a2 245, R3S AK30
WE_oP use_op_pa | Rext | ARO_ADAC 2555 | |
ALo_ADAC
use_ow ¥
oM e on Lan P
W FI_DM RIE yppava vake on L PC_RLIN.: [ 4 o | 3
@
S avooss_use_poriez | oz I pe i scc raso@ |
0. 1uF =20, TuF A8 1 awopsa_use_pa 8. uF ALL_ADAC ) 2
16V 16V o ‘ | S _ = - — — 5!
w30 5
acts
et P — avssss_uo |28 At ARe_ponc [423% Ready For commercial Audio_R_OUT < "
assss us b | Avsses cou oW1/ AVA/ DV LI N_S00 > AL2_ADAC [ Ready For commercial Audio_L_ouT
- MT5398_TS_IN(0] [D>———@rpa46
- | = \ MIS398 TS IN1] O @ipaar
—
- — === = = = = — — = wsaoe TS IM2 > @rna
= __Close Lo AVDDS3_ADAC & AVDDS3_AADC N AVDD33_ADAC [ Mrs3es TS INE) [ o
veBava
SPoiF_our I G 1
AVSS33_ADAC PP 4] TPaso
| L304 | AVDDIV3_ARDG.) 32 Arc. MT5398_TS_IN[5] [D>——@@Tp3s1
avoo3vs_asoc] A3z ] Ws396 TS INSl > @
<365, 305 I caez - Acaa | AVOD22_AADC ac jrieciba vl TRas2
| 10vF 1UF2= 6. 1uF: | AVSS33_AADC ALIN [ TS| [ — 1T
1 10w >
TUNER_SI F AN3L ASPDUFO 70,7 TP354
- — - - = — ST e AuD_sek
Close to Mr5369 Cas2 1 0 01uF s ACBCK 759 Rae7 100 ! resse
to MIS3es L _— — 1} wexe AoLRCK AUD_LReK 4
= o oon o7 AF10 EEWAT T e ok P37
TU_S/ N QT S/ KR/ TW masg TUACloBAL e e A | + 4o
c312 ‘ ot ACSDATA4 [ AUD_LRCH 4
e | = 0. 1uF T LUF: A%8 Don't use as GPIO 220F == 02pF o= 33 hrea0e
e TU_STN QIUSTKRITWE 33pF | I va AOSDATAZ a0
1K z | R334, g1 = AOSDATA: =
| e £ e AOSDATA
g | AT Tu s/ @ T/ st Kby Tw P31
o 13 Presso
2,35 h_s v QT ust krr Tw
I rusvongswmEss | SN Q I WS TS VAL > @reseo
| e 1K S | 337, 1uF R335 51, = C_Avsl o>——— @rpac1
N> = b t 1 C105 5398 TS CLK O TPas2
) 100 s o T ust ke Tw LGE2122[ A2_M13] ol
-~ - — — — — F unvonumm i _ 1 POMLI ROACS———————— @rrans
/P Al T @pacs
| 33pF | SCRINSKEO— @rpaes
PO [U— aer e 1
N o a7 | ADCI NP_DEMOD SC_L_I N_SOC| TP366
— - - — — s snavmcawo 'ADC1 AN_DENCD sc_cves_i N_socEo>———————@rpast
s¢_com socro———————@reass
-— - - = = = = -—— - - = = = - = = AVD023_DEND Scosc>—— @rease
( N i ca—
Sc_R_soct hrraro
| AVDD12_DENOD sc_e_socCo>—————@pan
[ — B = a— U
| TU_SI N QT USI KRITW ST & GETRRNTW 222 ] avssas_oewoo oTVIMNT VU SocED>—————— @@rears
He_out | - Close to Tuner T oss | ( SCART_Lout_s00ED>————————TRars
[ i AT v ‘ ‘
BLmBbEI21SNID u > .
| | T s Fr ey |
& = o } | s oer rPats
| Glose 1o Ms3ce TPI00@————— RF_Ace
I =
| war } scrasac |
‘ ‘ Aka7 | LOUTY PCB Pattern
Loure
| or cowp1_cou soc
| osaz 2 s o1 po_soc |
| | o osore ————— 20 ] oo o1

e _soc
( ) AH24. 0, <1 COMP1_Y/ AV1, C\/B% soc
‘ ‘ VDACX_OUT 7377 1 R350 - — —
el SC_CVBS_I N_SOC| VDACY_OUT
1302 | |
| BLMBEGIZ15N1D

| Axzs anzs
Hp_RoUT_ap

For Pca Patter cvesap AVDD33_vi DEO

" R341 100 C360) 0. 047uF ANRS
| | COVP1_Y/ AV1_CVBS_SOC| cveszp
! ‘ m e e
y ey
\ ! | o
.

_ A w26 acte
[ AVDD33_cves AVSS33_VDAC_BG

| Pl ace at JACK S| DE | | S e [ I

| 820 AVSS33_VDAC

o] Avssss_oves 1
AVSS33_CVBS_2

+1. 2V_MTK_AVDD

THE A SYMBOL MARK OF THI'S SCHEMETI C 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 MD VAN 2 2011, 12. 19
ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR SECRET MDDEL — _ DHTE

THE CRITI CAL COVPONENTS IN THE /\ SYNBOL NMARK OF THE SCHENETIC. LGElectronics LG ELECTRONICS BLOCK CHEET °

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
Only for training and service purposes



+3. 3V_NORMAL VDD3V3

+3. 5V_ST_WAKE

VDD3V3
AVDD_33SB
A
oPT
L503
BLML8PGL21SN1D
AR
oPT
L1502
BLMLEPGL21SN1D
AR
.
C504  LC506
+3.5V_ST
- +3. TSTW\KE
oy C502
23 E 50, 1uF
2= pes 16V °
2>
R
-

Q500
voL_cTt MVBT3904( NXP)

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

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

SECRET
LGElectronics

+1. 2V_MIK_CORE

+1. 2V_MIK_CORE

5600mA

+1. 2V_MIK_CORE

+1. 2V_MTK_AVDD

BLML8PGL21SN1D
V0

1 C500
+3. 5V_ST_WAKE

AP2121N- 3. 3TREL

C518
10uF

[l e L

AVDD_33SB

. VIN m vour
L. |

GND

c510
0. 1uF

Tlsv

DECAP FOR SOC ( HI DDEN -

uco)

POWER_ON/ OFF1

o———@rs00

+3.3V_NORMAL 3 3y EmvC

L505
BLMI8PG121/SN1D

DECAP FOR SOC Rewor k ( BOTTOM)

+1. 2V_MIK_CORE ypp3v3

P50z @

TP502

+1. 5V_DDR

i
o
' ﬁ
s
:
A
o ii

LAN_JACK_POVER

TP501

@ LG ELECTRONILS

1 C105
LGE2122[ A2_M13]
+1. 2V_MIK_CORE
A
L11 R15
N2 | veek_t DvSS_24 [ o
pio | Veck_2 Dvss_25 [ o
acs | veek_3 DVSS_26 [~ ¢
s | veek_4 ovss_27 [oe
| veek_s DVSS_28 [re
Acs | veek_s Dvss_29 [-ooe
ALs | veek7 DVSS_30 [0
e | veek_s DvSS_31 [y
ans | veek_e DVSS_32 [ e
Ae | veek_ 10 DVSS_33 [
ALe | veok_11 DVSS_34 [
| VecK_12 DVSS_35 [
ane | veek_13 DVSS_36 [
| veek_ 14 DVSS_37 e
Nz | veek1s DVSS_38 [-ooe
P11 VeoK_16 DvsSs_39 [Fore
RL | veok_17 DVss_40 [
iz | veek 18 pvss_a1 [ -
Riz | veck_1e ovss_a2 [
1| veek_20 DVSS_43 [~
T1a| VoK 21 DVSS_aa [N
T15] veok_22 DVSS_45 e
17| veoK_23 ovss_46 [
T1g | Veok_24 pvss_4a7 [
1o | Veck_2s DVSS_48 [ ¢
Tir| veek_26 DVSS_49 [~ o
Ui | veek_27 DVSS_50 [ 7o
vz veok_28 DVSS_51 [
w1 | veek_29 DVSS_52 [,
iz | veex_so DVSS_53 [0
ALl | vecK_s1 DVSS_54 [ o
ALl | vecK_s2 Dvss_ss [ o
Acil| veck_33 DVSS_56 [oi3
raa | VeoK_34 DVSS_57 [ o
12 | VEOK_35 DVSS_58 [ oo
vz | veck_ss DVSS_59 [+
Vas | veek_s7 DVSS_60 [
iz | veck_se DvSs_61 e
Ao | Veck_3e DVSS_62 o
? aGe | veck_40 DVSS_63 [5r- q
Are | VecK_41 DvSS_64 [
e | veck 42 DVSS_65 [
AT | veek_as DVSS_66 [~ 50
a7 | veek_aa DVSS_67 [~o0
acT | veok_4s DVSS_68 [0
Aps | veoK_46 DVSS_69 [~
Ags | VoK 47 ovss_70 [-o00
ars | veck_as DVSS_71 oo
ago | veck_ae Dvss_72 [ g
Acio | veck_so DVSS_73 o0
AD1o | VeoK_51 DvSs_74 [0
Ap1L | VEOK_52 DVSS_75 [0
AELQ | VOOK-53 DVSS_76 1751
aro | veck_s4 DVSS_77 o7
ace | veek_ss DVSS_78 [>T
A7 | vecK_s6 DVSS_79 [Hoos
7| veek_s7 DVSS_80 [o0
a7 | veoK_s8 DvSS_81 [
AT | veek_se Dvss_82 [
| veex_eo DVSS_83 [
A | veek_e1 DVSS_84 [~ o>
16| Veck 62 DVSS_85 [,
Viz | veoK_63 DvSS_86 [
U1 | VeoK_64 DVSS_87 [
T2 | veek_es DVSS_88 [,
713 | VecK 66 DVSS_89 [T
717 | vecK 67 DVSS_90 [
AD1a | VoK 68 DVSS_91 [0
VDD3V3 AB12 | veoK_s9 ovss_o2 [Ro-
A AALz | VECK_70 Dvss_o3 [~
Aciz | veek 71 Dvss_o4 [ -
VCCK_72 DVSS_95 [
DVSS_96 [
To DVSS_97 o7
Y10 vecsioc DVSS_98 [
7z | vecsioe 1 RESKLE pvers
ooz | Vecsio_B_2 DVSS_100 [~
£22| VEC3I0.A L Dvss_101 o
VCC31 0_A_2 DVSS_102 [0
DVSS_103 [
ACLE DVSS_104 |-t
ag21 | PVSS-t DVSS_105 I ata
yrve i DVSS_106 |- ot
N3 ovss_3 DVSS_107 [
p1s ]| OVSS_4 DVSS_108 [-oo
Ria ] bvss_s DVSS_109 [-oo
T15] DVss_6 Dvss_110 [
Ura | vss7 DVSS_111 [~
Vis| bvss_s Dvss_112 [-ome
W] ovss_e Dvss_113 [0
vis | bvss_10 Dvss_114 o
p1s]| DVSS_11 DVSS_115 [-oo
Nia | DVsS_12 DVSS_116 [
pia | Dvss_13 Dvss_117 [ o
Ria | Dvss_14 Dvss_118 [
T1a| ovss_1s Dvss_119 S0
uia | bvss_16 DVSS_120 [0
via| bvss_17 ovss_121 S0
wa | DvSs_18 ovss_122 [~
via| bvss_1e Dvss_123 [0
Ris | DvSs_20 Dvss_124 |- oo
N1 | bvss_21 Dvss_125 |-
15| DVSS_22 DVSS_126 [
DVSS_23 Dvss_127

M D_MAI N_3

DATE

2011.12. 09

CHEET

o

Copyright © 2013 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

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

T sc_I pb_soc

sc_IpE=—
1/ 16W
1%
EU R613
10K
EU

( READY FOR FI LTER (EM) |
| L611 |
SC_CvBS_I NC> > SC_CVBS_I NI F
‘ l 120- ohm or | 500
c601
‘ gL e 100pF | i
Eu
\ [

i
3
1

Q.
e
e
o

77777777 _
T T T T T e s
sc_re> T sc_FB_soc |
R609
Re0s 22 |
1% EU
EU
- | PLACE AT MAI N SOC SI DE
[
[
SCR [ R623 100 C515==D 01luF > sc_ R soc
R605 lCSDA ‘ EU EU
10pF
3% £ [
EU
= [
567G|:> l — ‘ R622 100 C514==D 01uF —sc 6 soc
%RBOS i EU w0
EU
75 T ‘
1%
- EU ° OR637 ‘ R620 100 CS1ZHEG 01uF > sC_com soc / 4‘
= 1716w v v |
scB l EU } R621 100 C613==G 01uF —sc_s_soc
R607 606 EU EU |
B TR |
EU EU
(X | sc_cves i NI FE>—017 100 CO16410. 0470F o cves i n_soc | +3. 3V_NORVAL
= | EU EU S | EU
S o R630
[ | 82| 88K
| SCART_Rout _SOCC>> { = | " SCART_Rout
o 3. 3V_N( L
| \ e | \ . % ok
EU
ro10 L 5uE\{J | 5% | R628 =
| | R °n o8K
Close to JACK Close to Main Chip SCART_Lout _SOC[> l el > SCART_Lout
iiiiiiiiiiiiiiiiiiiiiiiii | | 618 [ [ RSEQ%
| [ | Close to Soc ESSDFJ | 100K
c608 ( — =
[ 10uF | | 1608 size For Em ‘ — = =&
16V R625 | Ro14 |
SC_LIN — i} ‘ | SC_L_IN_SOC
| EU | 30K | 1/ 16w | R635
EU C610 | 5% SCART_AMP_R_FB
| R601 c602 | 100pF | EU 10K A
470K I 330pF Isov [ | — EU
| oPT o | EU | |
= = oPT =
- (1:20?: | R636
| Tov | | 1608 size For Em | R624 | [T soARTAwW.LFB
| SC_RIN — i} ‘ | SC_R_I N_SOC = EU
imo | o B e it |
470K 100pF EU
! e soos, Ll | \
‘ = I 50V ‘ I EU ‘ ****************
= opT ‘ = | | |
\_ o _ _ N J J
( )
READY FOR FILTER (EM)
| EU |
R600
— t —
R616 R615 [ l l I
DTV/ MNT_V_OUT_SOC 75 75 600 C617 DTV/ MNT_V_OUT
1% 1% ‘ 220pF 100pF |
EU oPT OPT EU
= = | = = |
77777777 —

Tu_cves Co—@)Trs00

SECRET

LGElectronics

@ LG ELECTRONILS

M D_MAI N_SCART

DATE

2011.12. 30

CHEET

%4

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

LGE Internal Use Only



DDR_512MB_SS

1c701
+1.8Y_DOR K4B4G1646B- HCKO
A_RVREF4
A_RVREFL s ARAL0- 14]
fie e M2 ] rerca
A_RVREF1
H
VREFDQ
1%
R0 200 g
Q
1Y oor
+1.5v_00R
[
2 {voos
O o] voo 2
it Voo
L <2 von s
voo_s
voo_6
voo_7
voo_8
voo_o
ARCLKL CO>———4
¢ srcico
voDQ 1 . o
vooQ_2 o e il
vooQ 3 x [
voDQ_4 oxe PE———anoxe
2 { vooa s . — limrako J ARCLKI ED———
£ { vooa s & s
£ vooq 7 cor A arcor
2 { vooq s s [ aeas
voDQ 9 s S rareas
™
2 NC_1
e RESET 12— amresT
o )
N4 .
et |e—————1aRoas0
oot [ aroaso
i o
5 vsst ey 7 vt
2 {vsse 5080 [/ aroest
vss o
2L vssa o [E———aroan ARDG 16-23)
2 vsss ow |2 aroqn
vss_6 . ARDQ(0)
vss_7
2 vsse
2 vsso
22 vss 10
2 vss
vss_12
ARDQ 24- 311
3
2 vssor
22 { vssa
2 vssa s
2 vssq «
=] vssos
2] vssa s
2 vssor
vssQ 8
vssQ 9

701
T0uF
10v

s
1
I
—
==
Ly

o2

g

ta
9

it

1k
>_i

|

| C702
Mr41K128ML6JT- 125: K

z o rurers
: Ep— a0 10
B_RVREFS 'ﬁ_mg ] rerca a0
1 B_RVREFS AL
HL Az
| ST %
1% "
R711 240 L8 I
o "
¥V oon s
"
1. sy_oom w01 " wrToT
voo.s s
s [ Lo voos Ai2/5E
Nt voos "
1 (e wes P s
Y et o
voo.s [y LB
o [ Cerom
. w2 D= Csraio
e M E i3
Q.3 o
E1 [ysion ] ECHE——
2 o s . S
El ey = [ e
N okt ar [ Seroor
I okt E =
voos s [ Sisreas
N e
B o e
[ v
I o
= —— v oost
Best
oosu
vss_2 BesU
vsss
vssa o
vsss ow
aroc(o-7)
o0
2N vy e
LY o oca
I e oo
ocs
oo
o J—
vesa 2 e
vssas oo
vss s ooto
vssas oot
E1 [y ooz
L i oo
G| vsee s BROG 15
vssa's oo

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

DDR_512MB_SS

1 C703
K4B4G1646B- HCKO

A_RVREF2

a0 VREFCA

S VREFDQ

A_RVREF3

wr1d

A_RVREF2 -
1

i

OOR

A_RVREF3 cr3s

ul—%

8

v &8Eer pec

FILRE 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 I N THEA SYMBOL MARK OF THE SCHEMETI C.

SECRET
LGEBectronics

@ LG ELECTRONICS

+1.5V_DDR
705 cr07
TuF TouF
1oV
+1.5v_DOR

o Lo
g
‘

1 C105
LGE2122[ A2_M13]

+1.5V_DOR

. |
ekl s e
I o o

=
Aroke CF—————— apeke

4
ARCLKD 0] aRciko
1 areLko ———2 ] Sretie

ArresT %] agreser

ARBA 2 ARBAO
ARBAL I AReAL

AraA2 C————— aranz

ARAL0- 14]

RVREF_A

ARDGS [ rg——AROQ
wogs [0 7
AROQT

a

R ARDQL
aRogs 47 ARDQS1
ARBGST [ 1 ARRGBRs)
ARDS g ARDQL 9
4700 [ ARG TOT
ARDQL0 [t ROGTIT
aroqu1 [rr RO T
ARDQL2 [ RO

e RO TAT

ARDQLA 77 RO 15T

ARoQ1S

&

aroqwe | e

arogs? [ ARDGS2

AROGSZ | | AR5

ARDQL6 | RO

ARDQLT RO TET

e AR ToT

ARoQ19 7o)

AROG23
P woaw
ARDQS3 [ ARDGS3
A3 | 1 ARG 4]
ARo24 | -
ARDQ2S RO 76T
ARDQ26 | RO 77T
AroQ27 | RO 78T
e AR 20T
Dicad . )
ARDG30. |- ———————wog T
Aroga P
voo3va
" 20
Avooas_weweLL [

AVSS33_NEWPLL ﬁ_

LGE2
+1.5V_DDR RVREE_C

1 C105
122[ A2_M13]

u
RVREF_C cra1 RVREF_C BROQW [ BROQW
To- 1 BRGS0 [ BRDQSO
" BROGS0 / BBREEP0)
—
BRCLKO S ereueo BROQ) BROOCTT
a0
iz 1 BRCLKD BRGLK0 BROQL BROQ2T

BRA[0- 15]

Gi1

020

€20 -

720 -

G20 -
ot

DDRV_34.

BR0GST [og———C 1 oBRgBis)
BROQs B
BROGY RO TOT

BROQLO RO
BROQ1 BROG T
BROQL2 BROGTIT
BROQL3 BROG TAT
R RO TS
BroQLS

srReseT [ sRResT

———CARDQ 0-7]

e 15

A 16-23)

——1ARDQ 24-31]

———C18ROQ 0 7]

1)

MODEL

DATE

2011.12.09

BLOCK

DDR ONE SI DE

SHEET

12

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

LGE Internal Use Only



Cl _A_DATA[ 0- 7] Cl _DATA[ 0-7]
Cl_A_DATA[O]  AR904 rmem 0 CI I _DATA[ 0]
CI _A_DATA[ 1] CI _DATA[ 1]
Cl DETECT I _A_DATA[ 2] CI_DATA[ 2]
Tl _A_DATA[ 3] I _DATA[ 3]
CI_A_DATA[ 4] L, CI _DATA[ 4]
+3. 3V_NORMAL A VW1 ]
Cl TS | NPUT CT_A_DATA[ 6] CT_DATA[ 6]
Cl ose to MIr5369 CI_A_DATA[ 7] CI_DATA[ 7]
R910 R914 +5V_Cl_ON
MT5398_TS_OUT[ 0- 7] AR902 Cl_MDI[0-7] IC‘OK C\OK
MT5398_TS_OUT( 0] — c_wifo]
Mr5398_TS_OUT[ 1] Cl_MDI[1] RO36
M5398_TS_OUT( 2] c_wi[2] /¢l _cpy ToK
MT5398_TS_OUT[ 3] Cl _MDI[3] /¢l _cp2 “
MI'5398_TS_OUT[ 4] — al Cl_wDi[4] {PCMLVWAIT
ﬁiii:?iﬁl{g g:,ﬁ::g B PmLINPACK C1 ZA_ADDR[ 0- 14] [D-mmmm ———— " Cl_ADDR0-14]
WSEBBiTSiOUT[ 7] cl iNDI 171 Cl _vs1
AR Cl _A_ADDR[ 0] AR906 gmmmm 0 CI CI _ADDR[ 0]
AR903 R924 / PCM_REG > CT_A_ADDR[ T VM or_apoRraT
o oK CAADDRIZ] VM orADORIZD
PCM_RST T IPeM ce2 L orAADORIAT (WM o _ADORIaD
MT5398_M STRT > ROOTANATE <1 Cl_IN_TS_SYNC - / PCM_I RQAL > CI_A_ADDR[ 4] AR907 P 0 © I _ADDR 4]
CT_A_ADDRT 5 CT_ADDR] 5]°
MT5398_M VAL_ERRC > RO0B,\\A7 C 1 CI_IN_TS_VAL oA ARG PYWM———orAooRrer
MI5398_MCLKI [ ROOI AT CL 1 Cl_IN_TS_CLK = o AADORTTT YW —r—amoRr
CT_A_ADDRIS] Rove fead 0 oI C _ADDRLE]
Cl ose to MI5369 A E
|l ose to ClI Sl ot ci_A_vs1 2 Ros ol _vsi CT_A_ADDR 10] CT_ADDR[ 10]
oPT T A ADDRITI]  |YM O _ADDRITIT
R932 22 Cl _A_ADDR[ 12] AR909 A/\/v__ 0o a Cl _ADDR[ 12]
IPCM A REG CO—— MA——1{ > | PCM_REG =" Lo CT_ADDR 13
oPT CT_A_ADDR[ 1% ——  CI_ADDRTIAD
Cl TS OUTPUT
1 PCM_I ORD[O——— I—
/ POM_| oWg CD>——
MI5398_TS_I N[ 0- 7] Close to ClI Slot Cl _TS_DATA[0-7] | PeM. OE LS
Mr5398_TS_I N[ 0] ARJ00 g 47 CI
MT5398_TS_TN[ 1] g ’:Z*Ei:{i 1 PCM_VWE[—>
Mr5398_TS_TN[ 2] Cl_TS DATA[2] 1/ PCM_CE1 >
Mr5398_TS_TNL3] Cl_TS DATA[3
MT5398_TS_I N[ 4] ARY01 g 47 CI Cl _TS_DATA[ 4]
MT5398_TS_T N[ 5] Cl _TS_DATA[ 5]
MI5398_TS_TN[ 6] Cl _TS_DATA[ 6]
Mr5398 TS TN 71 Cl_TS DATA[ 7]
Close to ClI Slot v
MI5398_TS_CLK <} RO15 AT o < CI _TS_CLK AT
MI5398_TS_VAL <1 ROL6,\\pAT O < cl_TS_VAL
Mr5398_TS_SYNC<_} RO17 A d <] Cl _TS_SYNC J_ l
o4 LSo0s j—————— —1Cl _A_DATA[0-7]
IC‘ It‘o JK900
— — 10120698- 015LF
35 1
Cl ose to MI5398 /cl_co1 R927 12‘0 36 2 Cl_A DATA[3] ——————1/ PCM_CEL
Cl _TS_DATA[ 3] C—F 37 3 Cl_A DATA[ 4]
Cl _TS_DATA[ 4]} 38 4 Cl_A _DATA[ 5]
cl :TS:DATA[S](: 39 5 Cl_A DATA[ 6]
I _TS_DATA[ 6]} 40 6 Cl_A DATA[7]
Ro11 2 CI _TS_DATA[ 7] a1 7 Cl__R939 22
/ PCM_I ORD WA ‘ / PCM_CE2 > :; g <_1Cl _A_ADDR[ 10}
1 PCM_I OWR CO——AW Cl_VSl (3
R912 22 ‘ 44 10 <_1Cl _A_ADDR[ 11]
cl_woifo-7] 45 11 <1Cl _A_ADDR] 9]
c_wifo] a8 2 <—1CI _A_ADDR[ 8]
ERECIE 47 13 <_JCl _A_ADDR[ 13] R941 22
w2 48 14 <_ICl _A_ADDR[ 14] i W</ Pomoe
! 49 15
Cl_wDi[3) 50 16 R940 220 %ICRQIA/ PCM_VE
o 17 C906 470. 1uF o L ceo7 -
R926, ,, 0 OPT 52 18 R938, ,, 0 OPT Ik Ifs\}“':
Cl _MDI [ 4] 53 19 = =
CI_woi[5] 54 20 B
Cl_MDI (6] 55 21 <_JCl _A_ADDR[ 12]
C_woi[7) 56 22 ci _A_ADDR[ 7]
o2t o cl_Ts_cLk T :; ;i <—1Cl _A_ADDR] 6]
iy . : S
PCM_I NPACK C—R920 22 OPT 60 26 <_1Cl _A_ADDR] 3]
1 PCM_A_REG > 61 27 <_JCl _A_ADDR| 2]
CI_TS_VAL (% 62 28 <_JCl _A_ADDR[ 1]
CI _TS_SYNC 3} 63 29 <_1Cl _A_ADDR[ 0]
Cl _TS_DATA[ 0] C% 64 30 Cl_A _DATA[0]
& TS DATAL 1] 3 65 31 Cl_A DATA1] +5V_Cl _ON
Cl _TS_DATA[ 2] CF 975 100 66 32 537 o Cl_A DATA[ 2]
/Cl_CD2 T} AMA 67 33
68 34 OPT
P53 e ’ G2 69 Gl
L L 3 c_IN_TS_VAL
= = L 3 a_InTs ak
< Cl_IN_TS_SYNC
THE A SYMBOL MARK OF THI'S SCHEMETI C DI AGRAM | NCORPORATES
SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FILRE AND ELECTRICAL SHOCK HAZARDS, WHEN SERVICING IF IS SECRET MODEL M D_MAI N_CI DATE 2011.11. 21
ESSENTI AL THAT ONLY MANUFATURES SPECFIED PARTS BE USED FOR @ LG ELE[TRONIEE ——————— = —
THE CRITI CAL COMPONENTS | N THE /A\ SYMBOL MARK OF THE SCHEVETIC. | | (SElectronics BLOCK SHEET ww /

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only

Only for training and service purposes



-
(HDV LEAKAGE Workaround in MTK A2(A0) (Default= with HOM _LEAKAGE) o +12v TYP 1450mA |
i R ‘ PANEL _POWER | |
L2408
R2408 P ‘ | BLML8SGL21TN1D - — - - =
‘ 52454 T
e L iow [ PANEL_VCC
SMAV200- H24S52 +3. 3V_NORMAL [ 5% C2433 Ar
R2426 PANEL_VCC | 0. Ghup 0 LuF o ’
+3.5V_sT o o POWER_18P . %325 1K e UD;{ZMEE%JT ‘ - ‘ 50V E_-‘-WV Eé
v ; j PD) ,\,ﬁ - < L/ DI VD_SCLK A L/ DI W_SCLK_PUR | Ra4s3 = = 2435 2440
l L.L Vs [ N§2 PWADIM L2403  +24V vl VDD3VE_HDM [ T4 uE 2ay <1z ol
onp | 4 g | oo - as219121 33 | Q TWV T Domx wogx | C2443
Ilsv 2av] o 10 [2av L/ DI MD_MOSI DWDU DI MO_MOSI _PWR | = ? = gu\llup
- el ke | Q). | ST T
. 13 14 b 0. 1uF L/ DI M_vs L/ DI MO_VS_PWR | NTR4501NT1G -
+12V T ot2v]is 16 | 24V o sov L Q408 | - —
L2401 oD | 17 N ES = - -
CIs21J121
GND | 19 20 |.G\D ‘ = gzﬁi ‘ PANEL_CTL %ggQOA(NXP)
GNDf 51 g 22 |L/DIMOVS L/ DI MO_VS_PUR | IlGV
0 51;\51 L/ DI Mo_mos! 7PV\R:F* L/ DI MO_MOSI =] L/ DI M0_SCLK EL, DI MO_SCLK_PWR — ‘
7 POVER . ‘
= 25
SMAW200] HI8S1 - = - - — — — - — — — — — — — — / =
| P2401 .
* <
TC2401-71
NCP803SN293 R2412-*1
8. 2K +5V_NORMAL
P_DET_BOTH_12_24V 1 C2401-*2 | C2404
. NCP803SN293
ek p_pET_BOTH 12_28V L C2410-%2 c2423 RTB289GSP (el anp e g2 i
P DET BOTH 123 5\/;?2?;07'1 oato 1 P_DET_BOTH_12_24V < 1% Wﬁ-*z vee |4 ,| reser .,.o 1uF 2631“ § § § E
kv, pJET*EmHJZiuvgRzuor'z 5 P_DET_BOTH_12_24v Boor | | N E & & g
P-DET_BOTH12.3. 5V, R2409-*1 P_DET_BOTH_24_3. 5V -chﬂg o %;V“M Téélgraz o P_DET_BOTH_12_24v NC 1 % VIN 38 lclzzfzcs lézzjzca lcuza 102429
1.2K * L T > 0. 1uF
1% Tgéis 1p_DET_BoTDHv_zA_B 5V piDET?EOTHJZ?ZWgR“w"z P-DET_BOTH 1224V ’ % ! gg][g ig\u/F %\u/F igﬁp 15\“/
_DET_BOTH_24_3. 5V 12K w24y nez |, o | o T
Power DET ) B A" I )
BLML8PGL21SN1D = Eg’é; ‘3'“N’/ ?;?U
POVER_ON/ OFF2_2
+12v +3.5V_ST R2417 POVER_ON/ OFF2_3
100K +3.5V_ST POWER_ON/ OFF2_4
LCZQI" l POWER_ON/ OFF2_3 -
P_DET_ONLY_12V R2421 10uF C.;Alsz
R2410 gezAla | C2402 10K 35v 50V R2439
%%ﬂ( 5% NCP803SN293 oPT 1% c2427
P_DET_BOTH|24_3. 5V = 0. 1uF
B ~ veels ,| REseT o ngg o L roass R1 16V
K3
L c2a11 R2 33
P_DET_ONLY_12V &=
2408 o oo =
I;IZK = C2424
1% = = L 150pF
= = 50V
. +3.8V_ST PJEL?%TQ%UJ 5V
. not to RESET at 8KV ESD Vout =1. 222*( 1+R1/ RZ)
ONn-sem
R2412 0
8. 2K DET_BQTH_12_3. 5V NCP803SN293
[_I R2418
P_DET_BOTH_24_3. 5V| vee [, ) reser Res
?:;‘;1 1 c2at0 GNDI P_DET_BOTH_12_3. 5V 24V- - >3. 48V /N
1% 20\1/“': P_DET_BOTH_12_3. 5V 12Vv-->3.58Vv |
P_DET_BOTH_24_3. 5V P_DET_BOTH_12_3. 5V ST_3.5V-->3.5V ‘
N - : ’ ' DDR MAI N 1. 5V |
[ - \
| DDR MAI N 1. 5V |
! ’ |
| POVER_ON/ OFF2_1 |
Y ‘ +3. 3V_NORMAL ——_———
c2420 I MAX 3.4 A +3. 3V_NORMAL
» i e zean | 2
| . e | |
‘ . 6V C2455 -
| +1. 2V_MTK_CORE | 0. 1uF | e s
Iy | 11 +1.5V_DDR L2409 1 c2405 2uH
| +lav | L2405 16V | BLML8PGL21SN1D TPS54327DDAR| £7] a0 =
L2400 L2404 ‘ BLML8PG121SN1D % e, N K %S\F/ NR8040T2RON l i l l l ~
| c2400 - °
| BLMIBPGL21SN1D BDB6106EF) [ ,2%; T L2411 | Placed on SND-[TQP E I P e Cpa3aLCal39 C2a421.c2a44 CBaaR Sxs%
< l vins ns 2. 2uH § || 10V 10V 0V T10V 0V 28 R1
——d ) i Py {71 Y 2
| ‘md n s, wl. 8 i wooroen [ T [T 1 | iR 2ot
‘ ul i ! C2405 oV ooz st 1R C2456 == C2451 C2454 = C2447 gzﬁ; \ 1oV 16V 18y N Ew<o a3 s
—— [ 0.0068uF 10uF 10uF 10uF 10uF 6 >
[ ‘fég'é ?égg ﬁ@ﬁ% = 6 A-fe R%:/%ZH?V_" c2450 , 10v Iluv I 10v Ilov I Ilsv | ‘ gmgi
oY . 5 " - - = = = @
0.01uF B — 8
| ’7 50V § : o | = 3535 |R2
s > e
| = L 1/ 16W 330K 5% - CMSE“’* | =
conoa POk POWER_ON OFF1 AN I RL) F100F & PWERWW c2415 | ce416
[ o 1k Redst G242 \ 0. 1uF 1uF 3300pF
0.1 15K P . 16V 10v 50V _ — -
‘ 1/16W 5% s0v | i 7 7
\ | =
| = T Vout =0. 765* ( 1+R1/ R2)
[ 3A
| Vout =0. 8* (1+R1/ R2) [ = \
\ | Vout =0. 827* ( 1+R1/ R2) =1. 521V |
- - - - - - - - - - - - - - - - - _
THE A SYMBOL MARK OF THI'S SCHEMETI C 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 MODEL "D PONER DATE 2011. 11. 25
ESSENTI AL THAT ONLY MANUFATURES SPECFIED PARTS BE USED FOR @ LG ELE[TRONIEE ——————— = —
THE CRITI CAL COVPONENTS I N THE /i\ SYMBOL MARK OF THE SCHEMETIC. | | GElectronics BLOCK CHEET s /

Copyright © 2013 LG Electronics. Inc. All rights reserved.

Only for training and service purposes

LGE Internal Use Only



Renesas M COM

For Debug

+3.5V_ST
AN

Don’ t
not

M com DEBUG

P3000
12507W5- 04L

renove R3014, ‘l
maki ng fl oat P40 l
)

M COM_DEBUG

R3014° 10K

{—> M COM_DEBUG

{—1 M COM_RESET

(
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

e e eoeoeoeoe e e -

GP4 Hi gh/ M D Power SEQUENCE

POVER_ON/ OFF!

b

POWER_ON/ OFF2_1

POWER_ON/ OFF2_2
POVER_ON/ OFF2_3
POWER_ON/ OFF2_4

J

SOC_RESET

+3.5V_ST
o
z o
. i E
H -
x| x| zx . = 0 o
o o%| E¥ £ o gr
2] 23] =2 x| Yy« By ws 2 23Sy
& T as| 5| 5o 8363 O3
z ' 23 g=) 7= = 25> BN
8% B2 287 & 23 8 2 3
22| cg| 83| 3Bx< Be @ o 4
s¢| =¢| 8¢ 857 L3 =2 = H
s | =E| Bg| 3B
= s
®—{ 1 MODEL1_OPT_O
{1 MODEL1_OPT_1
{1 MODEL1_OPT_2
MODEL1_OPT_3
MODEL1_OPT_4
{1 MODEL1_OPT_5
z
z =
T T
Bx| x| ox [
0S| 98| 22| 8. Te| Su
8 § Ty o8] B g8
2 2
] R a
AR IER IR
3 w0 o N
=2| "2| 82| B3| 3| &2
85| Sg 3
s | s%| s g
s

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

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

g ._DLOGQU GHT
- @
g 8
& g 5,
]
§ ; § +3.5V_ST
HDM _WAUP: HDM _I NI T = =
@ o vL_DeT D ﬂ []
MHL_DET — x
§ g @ M COM_RESET_SW
29" GND H e SWB000
- - § L & TP- 1127VEM
- ]| Ready For | %) E‘m lcsoua B X 2 :
+3.5V_ST E ‘cmm’mal X Qm 25\1/.1; § 58 4 3
< 4 ‘ d gg ~
o — 2 =
g'q O | X|" 8 =
e X o w o
3| L - O|l— | ST_BY_DET_CAM
— -l N | )| _ > sT_BY_DET_CAM o —
&3000 = 5 oile 8 oz
I X X X | X — | < M CON, BESET_g30MM
+3.5V_ST ~i = ~|~<|FIFIF= MA
A = 6} Nlo Flw<<|cS
QN0 |NN|m| NN o~
QW d|d|d || AW S| A
>S|>|djajajaja|axialoja
R3021
10K
0N~ O WL T MO N O O 0 N~
< T T T TTTTTOOOM
. P60/ SCLAO | 1 36 | P140/ PCLBUZO/INTP6
12C_SCL_M COM !
P61/ SDAAO | 5 35 | P00/ TI 00/ TXD1
12Cc_SpA_Mcom [ P62 P01/ TO00/ RXDL {_> SCART_MUTE ._D SCART_MUTE
EDI D_WP C.—. EDI D_WP % 3 34 {—> POWER_ON/ OFF2_4 .—D POVER_ON/ OFF2_4
P63 P130
PANEL_CTL (&} 4 I C3 O O O 33 {_> POWER_ON/ OFF2_1
R P31/ TI1 03/ TO03/INTP4 | 5 32 | P20/ ANI 0/ AVREFP —
- _ON > KEY2
e P75/ KRS/ | NTP9/ SCKO1/ SCLO1 | ¢ REEL00GEAER 31 | P21/ ANI 1/ AVREFM e
N P74/ KR4/ 1 NTP8/ SI 01/ SDAO1 7 \ oM LEAD A 30 P22/ ANI 2 ) vooeLs P11
P73/ KR3/ SO01 | g I LEAD_Au 29 | P23/ ANI 3
POWER_ON/ OFF2_2 1 {1 MODEL1_OPT_4
o v s 3 P72/ KR2/ SO21 | g 2g | P24/ ANI 4 _
X = MODEL1_OPT_0
P71/ KRL/ SI 21/ SDA21 | 1 27 | P25/ ANI 5
EYE_SDAL} {—> SI DE_HP_MUTE
P70/ KRO/ SCK21/ SCL21 | 14 26 | P26/ ANI 6
EYE_SCL > {1 MODEL1_OPT_3
P30/ I NTP3/ RTC1HZ/ SCK11/ SCL11 12 25 P27/ ANI 7
CAM_PWR_ON_CMD C—)  CAM_PWR_ON_CMD > ] MODEL1_OPT_2
o legy Lo M ST W ON~N®OOO O d N M
2mSSemSS ™ Hd H NN N NN
$35VST  Bat Rty
! |
& |8 “dld|a|w|lololo|alo|o|o|w®
M COM MODEL OPTI ON 28|8E|SIR|8I1R|g|2]3
| =
Qln|FZ0on 0|02
N <|~|—|N O~ 8 nln <
| NN | =N = | ~
—0|o|d|o|lo|Q|l+—|Q|o ~
(0] 1 5 =181 N X 51%]S <
—| 2| X _|F|o|lX| X —
N —| <OV |O ] o
MODEL_OPT_0 NON LOGO LoGo For LOGO LI GHT . =S : 5 2 E 2 '>_< g 2
. ¢ N Olwa|lo|dlQla|<|—|O
MODEL_OPT_1 TACT_KEY TOUCH_KEY Ready for sanple set g 2 % ° ? 3 E & I: § é § g E
fEa =z —
28%gk g°5% Z G| 4F| |0|X
MODEL_OPT_2 LCD/ OLED PDP Need to Assign ADC port AR RERNEE o A O ~ |
HEEEEEREEREE L oo NI~
vooeL_opT_3 [l Rowaf er (12/15) || R_vaf er (10pin) | Ready for sample set — 5 E g
P60/ SCLAO yYY¥SSssyNyooo0 P140/ PCLBUZO/ | NTPG — —
P61/ SDAAD ; ;: P00/ T1 00/ TXDL o %2}
VODEL_OPT_4 s H13 P62 | 5 34 | P01/ TO00/ RXD1 5
P63 | 4 33 | P30
1 C3000-*1 I
P31/ T1 03/ TO03/ | NTP4 P20/ ANI 0/ AVREFP
MODEL_OPT_S NON_GED oo P75/ KRS/ | NTP9/ SCKO1/ SCLO1 : R5F100GEAFB#30 zi P21/ ANI 1/ AVREFM o
P74/ KR4/ | NTP8/ SI 01/ SDA01 7 30 P22/ ANI 2
P73/ KR3/ 5001 | ¢ M COM_LEAD_Cu 29 | P23/ ANI S
P72/ KR2/S021 | o 28 | P2ar AN 4
P71/ KRL/ SI 21/ SDA21 P25/ ANI 5
P70/ KRO/ SCK21/ SCL21 i’ : P26/ ANI 6 U @ U U U U U U )U( Q D [J e
P30/ | NTP3/ RTC1HZ/ SCK11/ SCL11 | 45 25 | P27/ ANI 7 5‘ 8 ¢ « E g 5 x ;‘ ;, :\ 5 5
£ o 5 o [ ! 5 3 s
238852333823 B O 28 ° ¢ 5 F 3
|=lalololo]o|alo]o|eo|e il E i’\ g § -7 <z
288&228?232:“ E g §
gl Toalliglalaltie 3 g
SESERRECEE % :
25tR2584R F For CEC
ipaczfalirs 4
S T g
s @iz is :
4 S 33 +3, 5v_sT
b @
§
R3033 R3034
27K o 120K
D3000.
CEC_REMOTE [} BATS4_SUZHO Dc}\ {__1HDM _CEC

SECRET

LGElectronics

@ LG ELECTRONILS

o

o]
a @l

Al
001
RUE003NO2

001-*1
SI 1012CR- T1- GE3
HDM _CEC_FET_VI SHAY

HDM _CEC_FET_ROHM

DATE

2012. 02. 22

M COM

CHEET

o/

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

LGE Internal Use Only



s s == 2z 83
[=3N=} 9 3 a I T
SE LR g
B = 88 [sie}
< LIPS B DD 1.2V_MHL
g 00=00 § DU= +1.25v_p_pemod -
E e ey S Secererecy L3302
e 2 . BLMI8PGL21SN1D
L B i B |
3 3
5 88 8g NON_TU_H/ N/ S_T/ US
L
o L Ll
T 35 é . +3. 3V_NORMAL Close to SIL1292
0« B 1
Z
> ml . . . . ﬂ*l L cs3sie €3320
| 8| & ol ol Sl b o8 o Tie'”
w| Q| X| X| X| X| X| X| X| X QO
USI L_HPD/ CBUS = — > x>
1.2V_MHL
1.2V_MHL o O~ ©W Y MmN o -
+3. 3V_NORMAL T OO MmMO®m®m®n M0
12y T RsvDL1 | ¢ 30 | AvDD12
ranse vop12_1 | » 29 | TXC o oma
Sl DE oK RSVDLZ | 3 28 | TXC+ o omam +3. 3V_NORVAL 45V NORVAL
2 #SI L_RESET RESET | 4 27 |.TX0- & 5V_MHL
2 - — >0 _HOM 4_MHL Lsso1
o lc3314 MHL_DET > PWRSV_DET | 5 1 C3304 26 | X0+ oo homa_m BLML8PGL21SN1D
S opT =0, 1uF M- e TNT T>1- cas11 | casig
g Tiov | 6 SI L1292CNUC 25 | TX1- L omam o b P
BODY_SHI ELD 53 s sveus DDC_SDA_MHL 4. 7K oPT DSDA | 7 24 4DTX1+ D1+_HDM 4_NHL SV_ML
SRATS DSCL | g 23 | TX2-
. 3 L12v DDC_SCL_NHL > D2 _HDM 4_MiL R334, =
s siL_wpor ceusc— CBUSIHPD | o 22 | X% oma oK
20 - - -
HP_DET VDDS_IN | 10 21 | HPD_IN (] HDM _HPD_4_MHL
X e JY2s2853828% rosa
GND =
= OoPT
17| ooc_paTa N w9 R3308 100 ca31 Ol ||| H| < < 4 <]~
- Z| x| w [a)
16 [ ooc ax = “W\——{] DDC_SDA_WHL 0, LuF 5|3 8] R § 23 ol al 12w =
— s o R3309 ,,100 > lILS] | =& O] O Wl
15 R3342 N » »w VVv — DDC_SCL_4_JACK &) ) m‘ E ol o O 8
14 Ne soc_rx P g2 312 8|5 > 5V_MHL
CE_REMOTE oPT 3982 g = w I|O
nl [ CEC_REMOTE <3 & g T +3. 3V_NORMAL
K- = & R336
{— CK- _HDM 4_JACK 10K
12 | ck_enp & L
< 11 - b4
§ 10 | & > CK+_HDM 4_JACK 2 HOM _DeET
2 Do- - - 2
8 o > DO- _HDM 4_JACK @
g o | Po-ow *35‘/757 2 Q3310
¢ Do+ MVBT3904( NXP)
7T |——— [ D0+_HDM 4_JACK L IVHL_DET
D1- —
6 > D1- _HDM 4_JACK U U U
5 | oo - =
D1+ jm 8 3
4 [~ D1+_HDM 4_JACK 8 g‘ 3
s |2 > D2- _HDM 4_JACK R3373 % oo
, | p2_ow 1K #MHL_OCP 1@ 1p3300
NES — o, 1/16Wl Qs301
2
D2+_HDM 4_JACK kS 5% Ucziié MVBT3904( NXP) | E ( CD_SENCE) Current Limt
LA 16V 5VBUS
L4 5o oPT = 1 c3301 5V MHL
51U010S- 312HFN- E- R- B- LG 433 = TPS2051BDBVR
1K3301 e u
—— 3 5 IN
= +3.5v_sT 5V_MHL caais
Ul HDM 3 0. 1uF
2 Ilsv
2 | SV_MHL B o | , MHL_DET
=5 _
_ o o 8o S
o - - - - = & 5V_HDM _1_SOC o gg éé
( 5V_HDM _3_JACK | | R336 e — |
VA3310 =
S| DE ‘ | Sl DE - ADLC15S 02 015 | 47K N
T
[ naane \ | | — < — DDC_SCL_MHL
‘ OPT ADLC 5S 02| 015 ‘ = DmﬁSCL747JACK SBUAYVE;diSUZHO
| . | D3304
[ [
= | R3306
‘ ‘ B '_SHI ELD a’D;\,/lKi\ NTERNAL_EDI D ‘ 5V MHL
‘ GRODY_SHI ELD ‘ 20 200 ‘ - w300
20 ! | 10 HP_DET MVETBBDA(QIS\IXP) HDM _HPD_1_S0C ‘ pmu,;,gxp .
‘ HP_DET § NNBT3904(Q$\§<g$ HDM _HPD_3_JACK ‘ ‘ s sV g 3303&1 E R;3372K1 ‘ j=u} »
10 < on >l o
‘ . 5V < Razz7 | . 2:: — + % E - HOM _EXT_EDI D é% X §§
‘ 1 GND P ‘ ‘ 1 — - : T 5 R3302 100 DDC_SDA_1_S0C ‘ .:‘D :"Q
17 L DbC_CLK s
DbC_DATA - o o R3328, ., 100 {——] DDC_SDA_3_JACK ‘ 15 P & BB oboc_scL_1_soc | E E
| 16 1 ooc_cLk ° T ° Rz 100 | NC R334 A 1 soc Tx S0 o reas0> 3
15 [are T =2 VWA——" ppC_SCL_3_JACK | LY [pe—— pad -~ b § ‘ 338
g 5 3
| 1 1 Hom_arc 32¥482 | | 13 [0 :lCEDC:;;lEQNOTE - 5 | MHL_DET
| CE_REVOTE {1 CEC_REMOTE ZE2E 12 RCLAMP0524PA = = PPC_SPAMHL
13 ek - % ‘ CK_GND oPT
D3320 2 | s " 10 o rom 1 soc | DDC_SCL_MHL
‘ 12 | ok o ‘ P RCLAMPO524PA ‘ S HES - N
— o o " CK+_HDM 1_SOC
g 11 H ok ° > CK- _HDM 3_JACK [ ] o | > e _ | =
‘ b} 10 > CK+_HDM 3_JACK ‘ ‘ 8 DO_GND L = =" D0- _HDM 1_SOC
@ o | o T ol b 8 - > DO+_HDM 1_SOC [ +5V_NORMAL
‘ 8 DO_GND L = = {—> DO- _HDM 3_JACK ‘ 7 DO+ ‘
b 8 = - [ DO+_HDM 3_JACK ‘ oL ‘
‘ ! il ‘ oFT ‘ ‘ e D1_GND -t ‘ < 2%:
D1- D3321 5 - D3318 = 8o
! z DL_GND ‘ RCLAMPO524PA | | 4|0t RCLAWOZMPA | HDM _EXT_EDI D 5V_HDM _1_SOC +5V_NORMAL EB
! D1+ 40 > D1- _HDM 3_JACK ‘ ‘ 2|02 ‘ = > D1-_HDM 1_SOC E
| 4 — D1+_HDM 3_JACK | P ‘ "> D1+_HDM 1_SOC | MVETBQDAE;;I;T)S 5 EDI D_WP o
D2 2 - i, A =} o
: D2_GND Jf- Jf- £ D2-_HDM 3_JACK ! Py s - B ‘ 1 c3300 ¢ o 2wmspsmo i 3302 = le ls
| 2 — ‘ & O D2+_HDM 3_JACK | | " D2+_HDM 1_SOC | e et 5 wene ;is\%/UF §§§3§§§§39 73340 e B2 o
| : | U 3 I ST
‘ JK3300 | 2 o | vee - = @ ;
z —
| K303 ‘ [ 51U019S- 312HFN- E- R- B- £8 | " o Z 7 E;‘;i 55;11 SSC;CC
| 51U010S- 312HFN- E- R- B- LG | R i P 7 g R332 5%255‘ § I T
| + [ Ul - HDM 2 | HDM _EXT_EDI D R3319 5 5
Ul : HDM 1 [ ‘ =2 P 22 | (I DDC_SDA_MHL
J HOM _EXT EDID & bpG_scL_1_soc
! == = = = - - - - - - - - - - - - - = - vss spA Bgez0 = =
_ - = = — — _—— = = = = = — = — — — — _ = — — 4 5 ] DDC_SDA_1_SOC
HDM _EXT_EDI D
- <] DDC_SCL_3_JACK
<1 DDC_SDA_3_JACK
THE A SYMBOL MARK OF THI'S SCHEMETI C 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 MODEL HOM 4 DATE 2011. 10. 29
ESSENTI AL THAT ONLY MANUFATURES SPECFIED PARTS BE USED FOR @ LG ELE[TRONIEE ——————— = —
THE CRITI CAL COMPONENTS IN THE /i\ SYMBOL MARK OF THE SCHEMETI C. LGElectronics BLOCK SHEET ss /

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
Only for training and service purposes



THE A SYMBOL MARK OF THI'S SCHEMETI C 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

THE CRI'TI CAL COMPONENTS I N THEA SYMBOL MARK OF THE SCHEMETI C.

SPDI F

SPDI F OUT —=

R3611 @
2.7k Al

RIEI0 T
33

& | .
3602 hd

=0 1uF
16V

|
|
|
|
| seore_our £
|
|
|
|

SECRET

LGEBectronics

@ LG ELECTRONICS

MODEL

JACK HIGH / M D

DATE

2011.11.21

BLOCK

SHEET

36

Copyright © 2013 LG Electronics. Inc. All rights reserved.

Only for training and service purposes

LGE Internal Use Only



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

K700
PEJ034-01

£_SPRING [T

R_SPRING |4

He_Rout >
T_sPrI NG |5

?e

He_Lour =
B_erm naL2 |

T_term NAL2 [ g,

+3. 3V_NORMAL

R3700

1
R3701
Tk

He_DET

MODEL

JACK_ COMMON

DATE

2011.11.21

SHEET

37

FILRE 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 I N THEA SYMBOL MARK OF THE SCHEMETI C. LGElectronics @LG ELE[TRONII:E BL[:”:K

Copyright © 2013 LG Electronics. Inc. All rights reserved.

Only for training and service purposes

LGE Internal Use Only



THE [ﬁﬁ SYMBOL MARK OF THI'S SCHEMETI C 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

THE CRI'TI CAL COMPONENTS I N THEA SYMBOL MARK OF THE SCHEMETI C.

UART FOR DEBUG

UART_4P1 N_STRAI GHT

+3.5v_ST 3800
125076- 0aL

1

s0c_RX '3 2

3

soc_TX s 4

S

COVPONENT REAR

k3802
PPI245-02
T (e Lue

| 1021 cotact

oe] 1o C serinG
T/IE o) conTACT 03803
5.6V
BL) G SPRING
sof (o) cowp1_pb

¢ | 1ro21 ¢ serins

sc|(Ro21E LUG S

56 | 1w o serinG

| TR0 conTact
o3s01
s 6v

| (o1 e seRrinG

| o1 E-LUG. =

SECRET
LGEBectronics

@ LG ELECTRONICS

I
I
|
3 COMP1_Y/ AV1_CVBS ‘
.

] oo I
T |
mee T |
"N avi_cves_oer |
3.3y oL I
j I
L I
|
I

R VN
ccwl,:q

o AVII OV _L_IN g0

MODEL

JACK_ COMMON

DATE

2011.11.21

BLOCK

SHEET

38

Copyright © 2013 LG Electronics. Inc. All rights reserved.

Only for training and service purposes

LGE Internal Use Only



+3. 5V_ST_WAKE
+3.5V_ST

L4111
|\/AX O 1 A\ BLMLBPGL21SN1D
- Y

W Fl
| +3. 3V_NORVAL
R4117 | R4118 L20- ohm La112
10K 10K I BLML8PG121SN1D l
5% 5% —o@ ey
Cc4113 ca112 oPT c41ml |
R4113 | llu“F llu“F S hur= o lov
KEVL WA pa10z | 1ov 10V 16V |
12507vR- a8L W El Wl wh T =
R4114 —=
KEY2 Cl—kg& Dglg\l’ | = = |
4100 Loz TECH S0 GND For EM
D.luF-_f Io f oPT L M_REMOTE&W FI _WAFER U |
D4100 P4100
— — 5.6V =
+3.5v.ST - = AvoTECH €O, I[TD - Sl P SMAW200- H1252 +3. 3V_NORVAL
KEY2
- 3
L4100
BLML8PG121SN1D +3.5V_ST 1
T o |4
o l e ca121
0. 1uF
GND
R4125 10, 2
- ~N %éggp LED R [ & . 5 In REVOTE
Pl ace Near M com I LOGO! LED_R
+3.5V_ST = - o - 3 e om
IR 7 R4135
had hd ® 100
GND 4 MaﬁEzl\éDTE — RTS AR4 1 O 0
X M_REMOTE
Sgg . 8 Ilooom: N 1 O 0
o ON_EYE_Q_gp 50V
g o 5 @ —wmw = 1/16W
EYE_SCLCO—AW 2
Loco_L! GHBT EYE_Q_10P py105
LOGO_LI GHT = AbvC sAG2 2001 10 6 —o@ — M_REMOTE_RX
3 1K Q4100
z [ Ra138 OPT
o3 51@1120 Lontt 3 ur MBT3904( NXPIE 100 = EYE_Q 10P
SgES S=mo. ek - EYE_SDA 1 7 1 M_REMOTE_TX
gk‘-‘ T 16V — EYE_Q 10P p4106,
S g ADMC 2 200L|
- oPT s <—IM_RFModul e_RESET
- - +3.5V_ST = e
\. J ’ <3 crs
RA4107; L 9 @ oor
10k = A REMOTE M REMOTE|  opT
Ca122 | CA123 caleq | c4l26
10 =47pF ZTATpF 47pF 47pF M RENDTE
IR :L @ 50V 50V 50V 50V b
D410 OoPT
Sagpi W
suvI AMOTECH CO., LTD. 1
12 -
13 p—
o — WOL/ ETH_POWER_ON
22
R4130
Wl
— WOL/ W FI _POWER_ON
= 22
R4136

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

MDDEL IR/ KEY DHTE 2011.11.21
THE CRI TTCAL COPONENTS N THE /. STIBOL WARK F THE SCEVETIC. | LGS Eloctromics @ LG ELECTRONICS SLEEE S =

Copyright © 2013 LG Electronics. Inc. All rights reserved.

LGE Internal Use Only
Only for training and service purposes



usB2
MAX 1. 5A

3AU04S- 305- ZC- (LG)
JK4302

+5V_USB_2 4

USB DOWN STREAM

ROJONOJO,

OoCP UsB2/ 3

+3. 3V_NORMAL

1 C4306
TPS2066 CDGNR| EP] GND
A +5V_NORMAL U
> GND FLTL =
4302 1 8 ‘ > /USB_ocD2 5V Uss3 4 US 83
0. 1uF S +5V_USB_2
Ilﬁ\/ IN 2o ouT1
R MAX 1. 5A
£ -
— F
- = ouT2 Zﬁ +5V_USB_3 UsB3
usB CTL2 —>—— |3 6 3AU04S- 305- ZC- (LG)
- JK4300
EN2 FLT2
usB CTL3 ——>——— 14 5 — /UsB_ocD3 < . @
H
ca337 (‘Aaull 3
10uF 22 10uF 4
1ovE TiovI USB_DNVB T3 v V— @ £
T usBs T <
3 H
Use_oPs T Qe ] @ 3
2 @
S
[ 3
c4310 N 23 <
=38
10uF = 5938 -

10V
UsB3

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

SPECI AL FEATURES | WPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FILRE AND ELECTRI CAL SHOCK HAZARDS, VWHEN SERVICING IF IS 7.
ESSENTI AL THAT ONLY MANUFATURES SPECFIED PARTS BE USED FOR SECRET @ LG ELECTRONILCS MODEL — DATE —
THE CRITI CAL COMPONENTS | N THE /A\ SYMBOL MARK OF THE SCHEVETIC. | | (SElectronics BLOCK SHEET w /
Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only

Only for training and service purposes



+3. 3V_NORMAL

R4500
10K
OPT

/ USB_OCD1 (—

A

L
R4501
10K

UsB1l
. DVR Ready

A

OoCP UsB1

USB_CTL1 >

T +5V_NORMAL
Py

C4500
0. 1uF
16V

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 THEA SYMBOL MARK OF THE SCHEMETI C.

MAX 1. 5A
| C4500
BD82020FVJ +5V_USB_1 3AU04S- 305- ZC- (LG)
U - JK4500
GND ouT_3 P
1 8 s
<
&
IN_1 ouT_2
2 7 UsB_DML [} £
<
C4501 @ %
IN_2 ouT_1 °
L2 ], s — LouF USB_DP1 [} g a
. 10v g ]
- =)
EN oc S 4
4 5 ?p - <3 10uF
L, 8 g b 10V
— »J

THE ﬁ SYMBOL MARK OF THI'S SCHEMETI C DI AGRAM | NCORPORATES

SECRET MODEL

LM
D
rMmi—
rmgrm

@ LG ELFCTRONICS

BLOCK

LGElectronics

/

Copyright © 2013 LG Electronics. Inc. All rights reserved.

Only for training and service purposes

LGE Internal Use Only



w
B389 cLose To urci o

Ris02
Tk

k”
e ptid
o I
oo
At
@ w

116w
‘

Full Scart (18 Pin Gender)

Av_DET

com o

vuags ol orvr v cur

Y
svve_out =

(1K)

svne_enoz

svne_eno1

Rea 10

éé

Rour

scrs
VA4§02
B

0
*E
b

RGB_GND

R_GwD

D2s_out

VAa503
G our e

é

D28 I N

G o

o

Bour

$éé

ADIOLIN
B o

AUDI O_GND

AuDI O L_out

o
e
opT
T
vaasos
5. 5V
or

[X)

AUDI O R IN

AUDI O R_ouT

scio

VA4600
20v

PSC008- 01
JK4600

&

% v
ot
basd

o

SCRIN
vass06
5.6V

et

BLMIBPGIZ1SNID

1 oy 4000 1 <3 orvimT_L_our
e

“ Towe  Tom

smsrizsno

R TEE -
wnssos 1w s
oov croor T oo
e Lo00pr L

< orvimT_r_our

THE /A\ SYNBOL MARK OF THI'S SCHENETI C DI AGRAM | NCORPORATES
SPECTAL FEATURES | NPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FILRE AND ELECTRI CAL SHOCK HAZARDS, VHEN SERVICING IF IS o,
ESSENTI AL THAT ONLY MANUFATURES SPECFIED PARTS BE USED FOR SECRET MODEL ScAT SR DATE 2o 1020

THE CRITI CAL COVPONENTS IN THE /\ SYNBOL NMARK OF THE SCHENETIC. LGEectronics @LG ELECTRONICS BLOCK CHEET

46

Copyright © 2013 LG Electronics. Inc. All rights reserved.

LGE Internal Use Only
Only for training and service purposes



NON_LNS6
JK5000
RI45VT- 01SN002

1

Et her net

C5000 C5001

0. 1uF Z20.01uF
50V

16V

Bl ock

2

A

[

EPHY_TDN

I

EPHY_RDP

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

D5000 D5001
5.5V AT 5.5V
LAN_ES LAN_ESI

D5002
5.5V
LAN_E!

D5003 9 |
5.5V
LAN_|

1 EpHY_RDN

FILRE AND ELECTRI CAL SHOCK HAZARDS, WHEN SERVICING IF IS
ESSENTI AL THAT ONLY MANUFATURES SPECFI ED PARTS BE USED FOR

SECRET

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

LGElectronics

@ LG ELECTRONILS

LAN_VERTI CAL

DATE

2012. 03. 08

CHEET

~

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

LGE Internal Use Only



DUAL COMPONENT

+3. 3V_NORMAL

AMP_RESET_N
—

L5404-*1
10. OuH

Audi 0_Coi | _TAI YO

L5404
10uH  Audi o_Coi | _ABCQ

LPH6045T- 100M

L5405
10Ul Audio_Coi | _ABCO

& AVP_MUTE_M COM

[ AMP_MUTE_PWR_DET]
- ->For
-->32"POLA/ ROW LPB’ s 3. 5st

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

50V

LPH6045T- 100M

L5402
10uH  Audi o_Coi | _ABCO

YU
LPH6045T- 100M

L5403
10UH  Audi 0_Coi | _ABCO

S
Q1801 1ST : OTRIY80001A 2ND : OTR387500AA 5UE’I >
BLN&SPGIZlLSsh?lDé 9 §- +24V_AWP
<~ =3 OPT
AUD_MASTER_CLK 8 E T 08
+ oPT
2 Ve l J_CSAIB lCSAZU lcs::zN;lgsgi:
lew 5 et
L5400 0 1“FI IlUV = Z| 0|0 < <| o =
cls213121 16V emm L O —| —| — o< A < A -
— [ w < Q- 9Qla = R5407 SR5414
oo Qlx Nk Z =00 12 2
Gsa11 w| ol Zl 4 aljlul nl O 2 > > 8422
16V —| > 0|0|qjil|m|a|O|a|a LA
fg 3i§43u
= O ® o~ © WY MmN o ) i
; AGND_PLL [,(¥ @ ® @ @@ @@ ] ourie Rgeos Sz
VDD_PLL | 2 THERMAL 29 PGND1B l%“5
22000pF
DGND_PLL | 3 21 28 | BST1B Taov "
GND | 4 27 | VDR1
OPTJ_CSAAU lc5412 DGND 5 1 C5400 26 VCC5
TH DVDD | 6 NTP7513 25 [ AGND
AUD_LROHES SDATA | 7 o 4 24 | VDR2
wek | g X5 23 | BST2A Lo oo o
AUD_LRCK > 10V 10V 10V
s BCK | o 22 | PGND2A J: iz T_I_I
50V -
| 26_SDAL R5402, , 100 SDA | 10 21 OUT2A
I N M T 0O O N~ 0 O O
- - — =« - N
| 26 s001 5 R5403, 100
POVER DETlgg:gs __;:g:t;a d- o] d| || 0| @M M <
[ 50V 50V Ollx I N oy NN N
8 DX XX = Q= QQ
+3. 3V_NORMAL g < O|0|0lwn Z 2 49|Aa +24V_AWP
8l% - wiFlF|F 2 5D > > 5109 Rf;‘“‘
%g/;gglum M com 3 i é § § 35%33%
2 }
R5405 100 < 5419 5421 C5423
p— 4
AMP_MUTE_M COM lg‘ggoﬁl Tgo\l/up 15)0\1/u¢ ;2;; = %%Q;E
AVP_MUTE Q5400 SEVI 5417 R5410 S R5411
- IMVBT3904( NXP) = 22ooopFT J_ 12 12

fixi ng AC- OFF POP noi se 32" POLA/ ROW nodel
drop tinme

is very fast

SECRET

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

LGElectronics

@ LG ELECTRONILS

LPH6045T- 100M

NRS6045T100MGK
15405-+1
10. OuH
1o, out Audi o_Coi | _TAI YO
NRS6045T100MVGK
L5402-+1
10. OuH Audi o_Coi | _TAI YO
NRS6045T100MVGK
15403-+1
10. OuH Audi o_Coi | _TAI YO
NRS6045T100MVGK
O SPK_L+
R5415
5.1k
=434
Pyt
Sov SPEAKER_L
R5416
5. 1K
O SPK_L-
SPK_L+ >
SPK_L- >
SPK_R+ >
SPK_R- >
D SPK_R+
R5417
5. 1K
TE
= o
sV SPEAKER_R
R5418
5. 1K
D SPK_R-

AMP_NEO

DATE

2011.11. 21

CHEET

sa /

Copyright © 2013 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

2.
DTV/ MNT_L_ouT C+— —W l
oPT

C6000

AUD_QUT >> EU/ CHI NA_HOTEL_OPT

1 C6000 L6000
AZA580MIR- E1
EU
o )
2K R6000 ouT1 1 g | vec C6004
0. 1uF EU
RB?U’E ouT2 50\é| GN600002 Rgoél 6008
7 = K
2
C6002 470K l I—D DTV/ MNT_R_OUT
T
6800pF EU o e w008 U 33 T e T 1uF
3 g 6007 25v
= 470K 6800pF
s |1\ ——o0
4 ©6005 EU =
SCART_AMP_L_FB 33pF

SCART_Lout =

SCART_AMP_R_FB

< scarT_Rout

DTV/ MNT_L_ouT

DTV/ MWNT_R_OUT

Q6000
MVBT3904( NXP)

Q6001
MVBT3904(NXP)

SECRET

THE CRITI CAL CONPONENTS | N THE /A\ SYMBOL MARK OF THE SCHEMETIC. | | (SElectronics

@ LG ELECTRONILS

o

EU_SCART_I4JFE | SAHAYA
RT1P141C-T112
w

SCART_MUTE

EU_SCART_MUTE_NXP

SCART AUDI O AMP

DATE

2011.11. 21

CHEET

o

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

LGE Internal Use Only



HP_ROUT_MAI NCo——]

HP_OUT_H13
R6103-*1
43K
A%

1%

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 | N THEA SYMBOL MARK OF THE SCHEMETI C.

EARPHONE AMP

SI DE_HP_MUTE [

HP_OUT_H13 HP_OUT_H13
C6109-*1
C6104-*
18pF = $1spF
pF -
1 C6100
TPA6138A2
° °
= (W 1
= +1 NR +I NL =
wp our | Csl04 |HP-OUT_MTK N 14 HP_OUT_MTK | = o
6100 = — 180pF HP_OUT HP_OUT 180pF HP_OUT C6101
1uF R6100 R6106 R6104 R6101 uF
1Q¥ out 10K 43K HP_ouT - INR 2 13 -INL HP_oOUT 43K 10K
R6103 1% c6108 ce106 1% R6102
33K 10pF  ouTR ouTL 10pF 33K
HP_OUT_MTK 50V 3 12 50V HP OUT_MTK HP_
HP_LOUT_AMP

HP_ROUT_AMP

+3. 3V_NORMAL

4 11

10
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+3. 3V_NORMAL

TE GND_2 5
5 [CLe100
l o 120-ohm
= T 5 BLMLBPGL21SN1D

OUT_H13
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43K

1%

1
1% our
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Cl POVWER ENABLE CONTROL

+5V_NORMAL T

1C6200
AP2151WG- 7

N\

5 1

+5V_Cl _ON

PCM_5V_CTL [—>

cl

R6217
100,

[¢]

2 R6219

10K

EN FLG
4 3 c

R6218
10K
al

T —
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JAPAN

SMARTCARD_PWR_SEL/ SD_EMVC_DATA[ 1] [————RB8300\
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SPECI AL FEATURES | MPORTANT FOR PROTECTI ON FROM X- RADI ATI ON.
FILRE AND ELECTRI CAL SHOCK HAZARDS, WHEN SERVICING IF IS
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THE CRITI CAL COMPONENTS IN THEA SYMBOL MARK OF THE SCHEMETI C.

B- CAS ( SMART CARD) |

+3. 3V_NORVAL

NTERFACE

+3. 3V_NORMAL

I NT cwovee STATUS

HI GH HI GH CARD PRESENT

N
SI GN630028 Low HI GH CARD not PRESENT
d | C6300
el w3 TDA8024TT
2 ég% S 'g CLKDI V1 CLKDIV2 : F_CRD_CLK u
2 2 8Iq T
< <
B 73 1 o CLKIN CLKDI V1 AUX2UC
1 28
z z z
Sox b p8xl Sa¢ L L 3ul S8y
CLKDI V2 AUX1UC 2382 B2Y2 £3°% B3N &g
2 27 S84 PRAT 384T PRAT 384
5V/3V 1/ 0uc JAPAN
3 26 B630 > SMARTCARD_DATA/ SD_EMVC_CLK
o <[5 0
S 3 S
2cE 238 2%k PGND XTAL2 JAPAN
2 2 2
este g te] +5V_, NORMVAL N 4 25 R630 {1 SMARTCARD_CLK/ SD_EMMC_DATA[ 0]
— — — JAPAN T s XTALL ‘ JAPAN
= 5 24 RE300\ {1 SMARTCARD_DET/ SD_EMMC_DATA[ 3]
L6300
BLMLBPGL21SN1D VDDP oFF JAPAN
1gPAN é 23 REILONANA 1 SMARTCARD_RST/ SD_EMMC_DATA[ 2]
3 lcssm cs303 1fPAN
6300 10uF 0. 1uFZZ s1 GND JAPAN
0. 1uF iov evi— {7 22 RBILIANA [~ SMARTCARD_VCC/ SD_EMVC_CMD
lEvI I JAPAN L6301 JAPAN -
we [ a1 | vee BLML8PGL21SN1D g
= = = A >
JAPAN l JAPA lJAPAN 6
C53°2£ PRES RSTIN C6305 C6306 z
0. 1uF, 9 20 0. 1uF 0. 1uF |
16V 16V 16V >
_— (vl B- CAS sSLOT
—_ PRES | o 1 | E¥BVEC — - .
= — = = 2]
+ P6300
1o PORADJ 10057542- 1311FLF(B CAS Sl ot)
11 18
L . — JAPAN vee| o
L 6307
AUX1 RST 0. 33uF RST
it BT 16 Ilf"/ c2
CGND CLK Place CLK C3 far from C2,C7,C4 and C8 - CLK
14 15 c3
JAPAN
ce304" I RESERVED_1
0. 1uF; phainll %)
16V
GND
cs
l VPP JAPAN
JAPAN - 6
R6313
75 1o 7
75 ohmin 1/0is for short circuit Protection
RESERVED
s
sw
S1
= F3 3V_NORVIGHF
2 X
= P R6314
2 swe
z 253 K s
2
— ZD6300! ZD6301
= >
évf ?5\/
& &
2 S
5= =
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RF_SW TCH_CTL_50 C 1) @/ TU_RESET2
@ rE_DEMODL_TS_ERROR
+3.3V_TU
TU_Q/ W.KR/ BRI TW CO/ JP'
L6508 TU_S/IN QW
cl ose to TUNER sLmisPGL21SNID _—— = - / TU_RESET1
| TuwmouTWeR 6520
w5081 | 0. luF
‘ R6500 1K | W s =
TUN TUN M T\“BR TU_N/ M_TW BR _ =
riicsao resos § <_JRF_SW TCH_CTL
1 RE_SW TCH_CTL_TU< o I“F_%NK RF_swTen.ceT._sg S R6501 1K mA( MAX)
= LCTL_ s TET TUM W BR TW cor on
2 I TU_RESET1_TU % \ - e -100 TU W W.BRI TW COl ON"= TU_A_GLOBAL_6/7
B - TU_SIN QW R6534" ' 0 +3. 3V_N +3.3V, TU
3 120 5010 TS ey e esas 3T T e aing
TaToF RE510 —
4 12C_SDA6_TU <~ TUN QW KR/ W BR/ COT {11 2C_sDA6 TU_A_GLOBRL_6/ 7 TU_A_PLOBAL_6/ 7 BLW3P5121SN1D
L cesos 33 +3,3V_TU close t 76520 RE521 N pem = -,
s + v Tom ASPF - ‘p ;T > O TUNER SIF 200 200 P i (SRR o529 |l i
+3.3V_ €530
[ 1532;2 D—C'S T/ — O Tu_cves ° 11“F ko 'I Oy 8L 4
6 TUNER_S1 £ TUE Dy = Leov o - &l S L = ~ | T2 © Max 1.7A
- MVBT3906 ( NXP) TU_A_GLOBAL_6/ 7 - S — el se Max 0.7
- — OoPT. BLMl% g usmnz} 4.7K B 01 N
7 TU_+1. 8V_TUC 7 j__oe554 j__cssso +1.8V_TU L L c%%sos(wxp) %
100pF 0. 1uF - -
8 TU_CVBS_TUC > 7 =N || I5°V Ils‘/u I
cl©se to rTuner —
9 E AGC TUCT TYS/ N Q T/ US/ KR TW R6506,» 100 I F AGC =
- locsfﬁé close to Tuner TUS/NGT/US KR TW =
10 IF_P | Ilﬁv I —IF P 1. should be guarded by ground TU_Q N MW R
B = n +3.3V_TU 1.23V_D_Demod
L= — =] shoul d be guarded by ground +3.3v.Tu 2. No via on both of them s EV- 1 C6501 N
11 T SIFE N 3. Signal Wdth >= 12nmils IN AP2132MP- 2. 5TRGL [EP]
- - Signal to Signal Wdth = 12nmils TUQNMW U TU_Q/ N/ M W
Ground Wdth >= 24nils - 8 R2
12 +3.3V_TUC ¢ — — — — C6540 1 8 19
| .mesoe 1 TUN o BR IO 1E PG Z ) TU_Q N MW
13 Power _D_Demod_TU<_F TU, WTW | BLM1L8] 1sniD 4+1. 23V_D_Denod — 2 Zo 7 ?ﬁizs
T M T | 10 TU_Q W KR/ BRITW COl 3P TUGNMY e £ ADI Kebao RL
14 CN_RESET_TU<CF 1\2\?\/ < I w\f 1 —_—— LE;“T +1.8V_TU 10K 3 . 10K
| S2_RESET
L " 5%_1 %ﬁsiiF BLVIBPGIZISNID cosad -V MW VIN vout TUQN MW
TN M O W KR O BR3P = 1ouF +5V_NORMAL « 2A s
16 FE_DEMODL_TS_ERRORC > > FE_DEMOD1_TS_ERROR tov VCTRL Ne TU QN MW
EAN61387601 C6549
17  FE_DEMODI_TS_SYNC[ > > FE_DEMOD1_TS_SYNC T 1;’;5
18 FE_DEMOD1_TS_VAL > {_> FE_DEMOD1_TS_VAL casasTU’Q/ o I
- ean an en s en e s En e en En e En Es e e o e e Il“F =
, ' 19 FE_DEMOD1_TS_CLK[ > {_> FE_DEMOD1_TS_CLK _ L -
l Gl obal F/ E tion Nanme ) )
1. TU > | 20re oew0or_ts_oaTaf0) £ Vout =0. 6* ( 1+R1/ R2)
' 2. Tuner Nane = TDS S, TDS l FE_DEMOD1_TS_DATA[ 0- 7]
| 3 Country Name = T, T2, S2, KR, US, BR . . . 21 FE_DEMODL_TS_DATA[ 1] [ £ DENCDL TS_DATAL O]
| Exanpl e of Option nane | 22 FE_DEMOD1_TS_DATA[ 2] [ CHB : Max nA
TU_Q T2 = apply TDSQ type tuner and T2 country l el se : Max mA
| TUMW= apply TDSM&TDSW Type Tuner 23 FE_DEMODL_TS_DATA[ 3] %
' : l FE_DEMOD1_TS_DATA[ 4] +3.3V_TU +1.8V_TU
13" Tuner Type for d obal 24 FE_DEMOD1_TS_DATA[ 4] > FEDEVODL TS DATATS]
TDS' S' -G501D : T/C Half NI M Hori zontal Type ] - T oo
l TDS' Q - G501D : T/ C/ S2 Conbo Hori zontal type 25 FE_DEMOD1_TS_DATA[ 5] [—> FE_DENODI_TS_DATA[ 7] i A
l TDS' Q - G601D : T2/ C/ S2 Combo Hori zontal Type l
TDS' Q -G651D : T2/ C/ S2 Conmbo Vertical Type l 26 FE_DEMODL_TS_DATA[ 6] >
l TDS' M -C601D : China NIMwith Isol ater Type
TDS' W -J551F : Japan Dual N'M ' 27 FE_DEMOD1_TS_DATA[ 7] >
%Y +1.23v_D_pemod _ I v
BLML8PG121SN1D ? '-TUW ] — — —
30  +1.23V_D_Demod_TUC} | zi}ilvzq
_T_ ce515 ™ |
31 /'s2_RESET_TUC — TU Q/W e L — o
RG513
32 +3.3V_TUC 1\2\% 1 S2_RESET
33 LNB_TX[ - +8.3V_TU
+3.3V_TU
34 12C_sCL4a_TU<t Cssul L —— -
L e T ( \
= 1
35 12C_SDA4_TU = 1 1
TU_Q/ W KR/ BRI CO TWR6503, , , 22 — 12C scLa lcasm H f’giif‘l J-Esfji !
36 LNB_OuT ¢ 6504 Tu.Qw 0. 1uF ! 10V '
18pF I H |
va = | i
TU_Q/ W_KR/ BR/ CO/ TW R6504 22 — 1 2C_SDA4 :\ - }
TuQw T T N e S—
LNB_OUT fo,E Close to the tuner
— - 50v
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LNe_Tx ) @ FE_DEMOD3_TS_ERROR
LNB_OUT (@) @I FE_DEMOD2_TS_ERROR
Tu6600 TU6601 TU6602
TDSS- G501D( B) TDSQ G501D( B) TDSW J501F( B)
TUS601-+ 1
[ s
TU_S_T TU_Q T/ S2 TU_W.JP
nNe1 1 NC 1 1 1 OV R +3. 3V_SPLITTER <_JRF_SW TCH_CTL_TU 1
RESET RESET_T1
2 RESET - 2 . <1/ TU_RESET1_TU 2
ScL SCL_T
3 SCL 3 3 <J12C_SCL6_TU 3
SDA 4 LD 12C_sCL6_TU TUu6503 SDA 4 4 SDA_T
TDbM CGOlD( B) - <11 2C_SDA6_TU 4
3.3V 5 T—D 1 2C_SDA6_TU - +B1[ 3. 3V] 5 5 +3.3V_T1
. <1+3.3V_TU 5
NC 2 LD +3.3V_TU NC_1
- 6 NC_2 6 6 D TUNER_SI F_TU 6
1.8V L«:> TUNER_SI F_TU +1.8V_T1
8 7 TU_M_CN +B2[ 1. 8V] 7 o 7 o e 8y T 7
NC 3 8 L«:> TU_+1.8V_TU CVBS 8 R NC 3 s _ g | Ne2. o v 1 5
I F_AcC 9 NC_ 19 I F_AGC 9 9 Ne-3 <11 F_AGC_TU 9
DLIF_[ P] NC_4
— 10 NC 210 . DI F[ P] 10 - 10 . —irp 10
NC_5
DLIF_[N 11 NC 311 DI F[N] 11 11 - G 11
+3.3V_T2
B1 Al +B3[3.3V] 12 NC_4 12 12 - 3.3 TU 12 .
B1 Al - . A
o +1.8V_T2 L
UD‘ +B4[ 1. 23V]13 NC_5 13 T 13 . <JPower _D_Demnd_TU 13 o
8 e N
‘ DEMODARESET C_6 14 o reser_Tu 14
=)
F SHI ELD GND15 GND_1 15
- L
> =
L NC_4 16 ERROR 16 {—> FE_DEMOD1_TS_ERROR 16
SYNC17 SYNC 17 {_> FE_DEMOD1_TS_SYNC 17
VALI D18 VALI D 18 o > FE_DEMOD1_TS_VAL 18
RESIWCTL | 5, MCLKL9 MCLK 19
RF_SW TCH_CTL_50 C>———} - {_> FE_DEMOD1_TS_CLK 19
RESET
TU_PIN2 [(O— 51 DO 20 bo 20 {_ > FE_DEMOD1_TS_DATA[ 0] 20
SCL D1
12¢_scLe_Tur > 52 D1 21 21 - > FE_DEMOD1_TS_DATA[ 1] 21
SDA D2
12C_SDA6_TUCDO—— 53 D2 22 22 {—> FE_DEMOD1_TS_DATA[ 2] 22
+B1[ 3. 3V]
+3.3V_TUCDO— 54 D3 23 D3 23 {— > FE_DEMOD1_TS_DATA[ 3] 23
SIF D4
TUNER_SI F_TUC > 55 D4 24 24 - > FE_DEMOD1_TS_DATA[ 4] 24
+B2[ 1. 8V]
TU_+1. 8V TUCO>— 56 D5 25 D5 25 {_ > FE_DEMOD1_TS_DATA[ 5] 25
D6 26 D6 26 A {— > FE_DEMOD1_TS_DATA[ 6] 26
D7 27 b7 27 ° > FE_DEMOD1_TS_DATA[ 7] 27
GND_2 28 8 GND_2 N
Bl | g1 AL At GND_3 29 29 GND—f I -
B2 59 A2 +B5[ 1. 23V]
GND t for CHINA tu +B3[ 1. 23
l.____“_“'ﬁ""_‘”__ﬂ____l.______________ - [1.23V1 30 30 . 3+1. 23V_0_pemou_Tu 30
o Y] D_RESET
l o ' l ' @ Jﬁ < DEMOD_RESET 33 31 - <]/ S2_RESET_TU 31
o) = +B6[ 3. 3V]
T .
' 2‘ : ' : Um‘ =17 <(U +B4[3.3V] 32 32 . <1+3.3V_TU 32
2
(a) [a) GND_4
F22_OUTPUT -
' 2 o ; N 3 l l Reg02 TU_PI N2 ' 5 6 - 33 33 O LNB_TX 33
Ge 222 | / TU_RESET2 | | D_SCL
l =0, ;E‘ ;Eﬁ i\ l l "Csb0z. UMW l E E DEMOD_SCL 34 34 <1 2C_SCL4_TU 34
B AT = 0. 1uF
' 28 ST o ' I DEMOD SDA D_SDA
S F R _ 35 35 N
S ' — l oo LNB <11 2C_SDA4_TU 35
l = - l ' l LNB 36 6612° 0 36 Py ® LNB_ouT 36
| I | | GND_4 37 a7 | SNP-5
L e S e  JJrappp . GND 6 1
B1 Al 38 - =
B1 Al
o 38 GND_7
o 39
6 20 TS1_ERROR
{—> FE_DEMOD2_TS_ERROR 40
| SHI ELD - -
2 NC_6 TS1_SYNC
[ ry 50 41 [ FE_DEMOD2_TS_SYNC 41
= RESET_T2 TS1_VALID
50 RF_SW TCH_CTL_50 [ ‘ 51 42 {_> FE_DEMOD2_TS_VAL 42
51 TU_PI N2 > SCL_S TS1_MCLK
52 12C_scL6_TuC—> 52 43 {_> FE_DEMOD2_TS_CLK 43
SDA_S TS1_DATA
53 12C_SDA6_TUC > 53 44 > FE_DEMOD2_TS_DATA 44
+3.3V[S_TUNER] | 45 | TS2_ERROR
54 +3.3V_TUC > {_> FE_DEMOD3_TS_ERROR 45
NC_7 TS2_SYNC
55 TUNER_SI F_TUC 55 46 {_> FE_DEMOD3_TS_SYNC 46
NC_8 TS2_VALI D
56 TU_+1. 8V_TUCD 56 47 > FE_DEMOD3_TS_VAL 47
TU W LNA_CTRL_1 TS2_MCLK
10K TUW — - 57 48 -
57 FE_LNA Ctrl1 [ AT l {_> FE_DEMOD3_TS_CLK 48
sesop LNA_CTRL_2 TS2_DATA
16V 4
Tuw I 58 49 > FE_DEMOD3_TS_DATA 9
10K TUW
58 FELLNACtri2 [ 500 Y cosor B1 a1 Al AL
Tiev" ﬂm 59 <(E]
3\ SHI ELD DI
F =
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RS- 232C Control | NTERFACE

JAPAN_HOTEL
JK6800

PEJ034-01

E_SPRING [3

JAPAN_HOTEL =

R6820
100 sposno
+3.5V_ST 8 ‘
JAPAN_HOTEL R_SPRI NG |,
R6821
- 100 ' Ipsso1 T_SPRING |g
B_TERM NAL2 |;g
c6812
T_TERM NAL2 [gg
0. 33uF oPT OPT L
il * ZD6802 [y zpesos
o ADUC 20S 02 010L ADUC 20S 02 O10L
OPT JAPAN_HOTEL 20V 20V
JAPAN_HOTEL C6813
1 C6801 0. 1uF i _
MAX3232CDR
JAPAN_HOTEL || ci+ 1, 16 | VC©
C6808
0. 1uF
JAPAN_HOTEL 1 \adl B 15 | S\P
'
C6809 ]:
0. 1uF . POUTL =
3 14
JAPAN_HOTEL || c+ |, N LI
C6810
0-1uF  co. ROUT1
® 12 > soc_Rx
V- DI N1
JAPAN_HOTEL
L | 6 11 > soc_Tx
c6811
0. 1uF poyt2 DI N2
7 10
RI N2 ROUT2
8 9
EAN41348201
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DVB- S2 LNB Part All egro

F-----------------------

(Opti on: LNB) ) .
' I nput trace wi dths should be sized to conduct at | east 3A
3A ' Quput trace wi dths should be sized to conduct at | east 2A '

+12V
2A .
D6904- *1 Max 1. 3A
x 1.
a0v
LNB_SX34
D6902
LNB D6904 3.5A
% e e e e % {W\
30V 40v owTom
z
LNB_SMAB34 :;55_‘ 6909
Pt 10uF
C6903 C6905 C6906 C6907 @ 25V
0.01uF 10uF 10uF 10uF ' LNB
o
50V 25V 25V 25V »
LNB LNB LNB LNB
S
close to Boost pin(#1 -
pin(#1) s A_GND
3
8_-% close to VIN pin(#15) Caution!! ne.ej\:ﬁi.solated GND
or- ( - R6904
A_GND 056?12
. 1lu
\Teev
LNB
D6901 VIN
VBR230LSFT1G GND - A_GND -
LNB_OUT <} ¢ <
30V l LNB
- e - D6903 NC_1 |3 13 | VREG
l LNB 86?82 A LNB_SMAB34 — | C6900 R6903
Tonr] el LNB| 50V 40v 70l W8303SESTR- T 12 | ! SET 32
' LNB LNB 6902 o | 5 LNB 11 | TCAP C6912 )y 1 aew l
LNB =25 D6903-*1 . L1 o
' /*/LNB_SX34 wwwww 0. 1uF -
- o o> o 40V
ol 4l < Q] 2 w
o Q o [a] o S
| Tuner - 2o« 5 N =
Close to Tuner A_GND A_GND Q BN
Surge protectioin % s
= --m
zZ
T_‘
a
>
@
S
(23 o
[} o™ o
mg gz
4 -
o] ©
@ ['4
< < x
g 3 i
n %) [i1)
I | z
[SIENE] -
o~ N
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r———————————————————————————————————q
' LVDS_51PI N '
P7100 .
51Pi n LVDS OUTPUT Connect or . l
| roreis e msoo [ ] [41Pi n LVDS OUTPUT Connect or]
20/ 3D_CTL
l e R7100,5 33 - [ —
' NC LGD_2D/ 3D_CTRL ( '
2 LVDS_SEL |
NC l
| : '
ne R7105, 5 33 +3. 3V_NORMAL I
4 (7 12C_SDAL -
l NC CP_BOX I |
5 R7106, . 33 120 scL1 l
' AUO_65_M RROR CP_BOX 4  R7109 | R7101
6 % =i 3. 3K | LVDS_41PI N
T
o | Lvos_se = LVDS_SEL_HI GH P7101 l
' ' |  Fi-reais-HE-9- R1500
NC R7107 33
8 ] PVMLDI ML | R7102
l NC LGD_T- Con_Scanni ng 10K |
9 R7110 33 LVDS_SEL_LOW BLS l
' 1o | L/ o MENABLE 2o en | — | NC 20/ 3D_CTL
R7108 33 2 R7104, , \ 33
1 | P OPC_EN \ AUO_2D/'3b_CTRL
l OPC_EN —_—_— - —_ = 5| e ) X
RAON
12 1 TXAON NC
' RAOP 4
13 1 TXAOP NC l
' RALN 5
14 < TXAIN NC
RALP 6 '
l 15 I TXALP NC
RA2N 7
16 1 TXAZN NC
l RA2P 8
17 1 TXAZP o | o l
GND
' R S EEE— ] RCON
RACLKN 10 I TXCON '
l 19 I TXACLKN RCOP
RACLKP 1 1TXCOP
20 <1 TXACLKP RCIN
l GND 12 CITXCIN
21 RC1P l
' RA3N 13 CITXC1P
22 T TXA3N RC2N
RA3P 14 ITXC2N '
l 23 ITxA3P RC2P
RAIN 15 C1TXC2P
l 24 I TXAN )
RA4P
25 1 TXAP RCCLKN l
' GND 17 I TXCCLKN
26 ittt lN RCCLKP
BI T_SEL BI T_SEL 18 <1 TXCCLKP '
27 1 aND
! | 19
RBON
' 28 < TXBON | R7103 20 | RSN l
RBOP 10K < TXC3N
29 < TXBOP BIT_SEL_LOW | 21 | RO3P '
RBIN < TXC3P
l 30 I TXBIN | = | RCAN
RBLP - 22 COTXCAN l
] 31 < TxBLP - — - - RC4P
RB2N 23 CTXCAP
32 1 TXB2N GND
l RB2P 24
33 1 TxB2P .5 | ov l
GND
l 34 RDON
RBCLKN 26 < TXDON l
] 35 < TXBCLKN o | RooP
RBCLKP ——————————xoop
36 <1 TXBCLKP RDIN l
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NC_98 NC_98 ML
- MLl - ML1 NC_85
NC_99 NC_99 M2
- mL2 - ML2 AL NC_86 M3
NC_100 NC_100 -
ML3 AL ML3 NC_1 NC_87
NC_1 NC_101 NC_1 NC_101 A2 ML4
ML4 A2 ML4 NC_2 NC_88
NC_2 NC_102 NC_2 NC_102 A8 ! NL
NI A8 NL NC_3 NC_89
NC_5 NC_103 NC_5 NC_103 A9 N3
N3 A9 N3 NC_4 NC_90
NC_6 NC_104 NC_6 NC_104 AL0 N6
N6 Al0 N6 NC_5 NC_91
NC_7 NC_105 NC_7 NC_105 All . — N7
N7 All N7 NC_6 NC_92
NC_8 NC_106 NC_8 NC_106 A12 ! ~ N8
N8 A12 N8 NC_7 NC_93
NC_9 NC_107 NC_9 NC_107 A13 - ~ N9
NO A13 N9 NC_8 NC_94
NC_10 NC_108 NC_10 NC_108 Al4 = - N1O
NLO AL4 N1O NC_9 NC_95
NC_11 NC_109 NC_11 NC_109 B1 | N =95 I'n11
N11 B1 N11 NC_10 NC_96
NC_12 NC_110 NC_12 NC_110 87 | V- ~9% I'n12
N12 B7 N12 B8 NC_11 NC_97 N3
NC_13 NC_111 NC_13 NC_111 = .
. - N13 B8 . - N13 NC_12 NC_98
NC_14 NC_112 NC_14 NC_112 B9 = ~ N14
N14 B9 N14 NC_13 NC_99
NC_15 NC_113 o — NC_15 NC_113 B10 = - P1
P1 B10 P1 NC_14 NC_100
NC_16 NC_114 NC_16 NC_114 B11 - P2
P2 B11 P2 NC_15 NC_101
NC_17 NC_115 NC_17 NC_115 812 P8
P8 B12 P8 NC_16 NC_102
NC_18 NC_117 NC_18 NC_117 813 )
NC_19 NC_118 P9 513 NC_19 NC_118 P9 B14 Ne_17 NC_103 P11
. . P11 B14 . - P11 NC_18 NC_104
NC_20 NC_120 NC_20 NC_120 c1 - ~ P12
P12 c1 P12 NC_19 NC_105
NC_21 NC_121 NC_21 NC_121 c3 P13
- - P13 c3 | N ~ P13 NC_20 NC_106
NC_22 NC_122 o — NC_22 NC_122 cr P14
- - P14 cr | M- ~ P14 NC_22 NC_107 f——
NC_24 NC_123 | NC_24 NC_123 |
eMMVC 11. 09. 29
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+24V_AMP

OPT

C5450
10uF

I3sv
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FE_DEMOD1_TS_DATA[ 1]
FE_DEMOD3_TS_CLK
FE_DEMOD1_TS_DATA[ 3]
FE_DEMOD3_TS_SYNC
FE_DEMOD1_TS_DATA[ 4]
FE_DEMOD3_TS_DATA
FE_DEMOD1_TS_DATA[ 2]

FE_DEMOD3_TS_VAL

FE_DEMOD1_TS_CLK
FE_DEMOD2_TS_CLK
FE_DEMOD1_TS_SYNC
FE_DEMOD2_TS_SYNC
FE_DEMOD1_TS_DATA[ 0]
FE_DEMOD2_TS_DATA
FE_DEMOD1_TS_VAL

FE_DEMOD2_TS_VAL

THE [SXSYMBOL MARK OF THI'S SCHEMETI C DI AGRAM | NCORPORATES

JAPAN TUNER | NTERFACE

—
R8500 O

TU_J_JP

[ FE_DEMOD1_TS_DATA[ 1]

—
R8501 O

TU_J_JP

[ FE_DEMOD1_TS_DATA[ 3]

—
R8502 0

TU_J_JP

[ FE_DEMOD1_TS_DATA[ 4]

—
R8506 O

TU_J_JP

> FE_DEMOD1_TS_DATA][ 2]

—
R8503 0

TU_J_JP

{— > FE_DEMOD1_TS_CLK

—
R8504 0

TU_J_JP

> FE_DEMOD1_TS_SYNC

—
R8505 0

TUJ_JP

> FE_DEMOD1_TS_DATA[ 0]

—
R8507 0

TUJ_JP

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

> FE_DEMOD1_TS_VAL

USE Two seri al

A2 Ball Nane

DEMOD_ TSCLK

DEMOD_TSSYNC

DEMOD_TSDATAO

DEMOD_ TSVAL

DEMOD_TSDATA1

DEMOD_ TSDATA3

DEMOD_ TSDATA4

DEMOD_ TSDATAZ2

TS Port for Japan : MIK

Functi on

Ext TS _CLK

Ext _TS_Sync

Ext _Ts_DO

Ext _Ts_VAL

EXT2_Ts_CLK

EXT2_TS_Sync

EXT2_TS DO

EXT2_TS_ Val

@ LG ELFCTRONICS

MODEL

DATE

2012. 06. 15

BLOCK

SHEET

s/
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@ LG

Life's Good




2013 LED/LCD TV
Engineering guide

< Applicable Model : Mid-end Platform >

XXLA74*-Z*
XXLA71*-Z*
XXLA69/66*-Z*
XXLA64/62/61*-Z*
XXLNS7*-Z*
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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 © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes 3/88

LOCK

-

e

Figure1. Topology

Table 1. Example of FHD 120Hz TV

FHD (10bit) @ 960Ch

EPI
60Hz 120Hz 240Hz
Transmission
Line 12 12 24
Bandwidth 0.84Gbps 1.68Gbps 1.68Gbps
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EPI Interface (mini-LVDS vs. EPI)

Comparison

F
@ HF mini-LVDS
HF mini- FHD (10bit)
LVDS 60Hz 120Hz 240Hz
No. of Signal 36 36 72
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)

-Better reliability on common noise

-No data skew. Better EMI margin

-Lower cost ( Cable, Connector)

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

S

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes
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I What to change

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

(FHD 120Hz)

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

¢ - FHD 240Hz 10Bit : 594Mbps@72Lines — 1.25Gbps@32Lines b

LGE Internal Use Only



EPI Interface (mini-LVDS vs. EPI)

HF mini-LVDS

EPI

Topology
1 %
o YTmIw} ..x-x-x--x-m A/ o \ohekeX -~ RYekeh/
B I €0 10 €0 60 6 60 60 D :
Protocol s Yo Xow om {ow Low {w Lo L w Y X e
D D 2 3 2 D 2 D
Yo Lo Lo w Jow Xow Y w Y v { & X
* Multi Drop * Point to Point
Features
@10bit, FHD120 » Data rate: 660Mbps » Data rate : 1.8Gbps
’ * External clock * Embedded clock, Control
* Fewer Lines : 12
Merit » Simple structure * Embedded clock
» Standardization : low EMI, Clock skew free
» Easy to PCB design
* Too many lines : 36
Demerit * Clock skew * Transmission Overhead
* EMI due to clock lines : 4bit delimiter
* Bandwidth limit
Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes 5/88
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NFC (Near field communication)

Near field communication (NFC) is a set of standards for smartphones and similar devices to establish radio communication
with each other by touching them together or bringing them into close proximity, usually no more than a few centimetres.

Present and anticipated applications include contactless transactions, data exchange, and simplified setup of more complex
communications such as Wi-Fi. Communication is also possible between an NFC device and an unpowered NFC chip, called

a "tag".

_ti.

mobhile

/ Samrt phone close to
;. NFC Tag

User Action Area

Player choose

From Smart phone
/ to TV

0] FE X 7l
/ From TV
f to Smart phone

Tag On

Touch the smariphone to the Tag On sticker.
* IUsing an LG smariphone with the NFC and Miracast functions, you can:

- TV to Phone: run the LG TV Remote app on the smariphone.

- Phone to TV view the screen of the smartphone on the TV,
To end the connection, touch the smarphone to the Tag On sticker again.
(You can also disable the Miracast function on the smartphone.)

Tag On

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes
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Main PCB for Broadband Main + TCON all in one

xxLA660S-Zx Chassis : LD33B 0'

JoPSU  PCB P/No : EAX64797003

S
model
e e e e e e e e e - - -
e
| |
| |
al LNB IC Block |
: Only S model 1
|
|
To module e e 1
a Main processor, DDR Memory
eMMC Memory
0 Micom for Key/IR sensing
WIFI/BT
PMIC
Key+IR
Audio AMP
Front Spk e EPI Wafer
e Level shifter

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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1. LGE2122 Block Diagram

N
[ X_TAL ][ DDR3 1600 X 16

Cl Slot 27MHz (512MB X 2EA)
TICIS2 Without ATV ¢ i Y,
[ —_——e e e = == - PTS rg - ] ; a
""""""""" «—> DDR3 1600 X 16
Air | I P_TS > /N (256MB X 1EA)
Cable TUNER A A B . J
R| = > | IF(+) | T/c Demod --i 1 > .
£ I I Tuner:i2ce P TS Analog Demod «—_» | SYSTEMEEPROM
A | pve-s PTS ------- ' 12C 5 (256Kb)
R %[TUNER ][ DEMOD ]'  user - g y
(H) I (S2) s2 JI s | Hpp) B <—-—> HDCP EEPROM
2c1 [—>
I I - usB (16Kb)
L e S - — | ocP { J
usB3 ’ )
DVB-S : 12C 4 E L 1A eMMC
«—>
g (4GB) )
- 51P
MHLA1A - » | HDMI B8 > LvDs | 41P
9 MHL s HDMI
MHL : I12C 4 I 7 HDMI2 ] > mux EPI 50P LEVEL
E | HDMI3 ] > LGE 2122 12C2 | 50p HIFTER

12S Out Audio AMP
12C 1 (NTP7513)
Tl
AV/COMP — ————»| CVBS/YPbPr 12C 1 <—’l LOCAL DIMMING |
SCART . > CVBS/RGB UART |¢—>» BLUTOOTH ]
R |e—>
opric (O]« SPDIF OUT KEY @ | us
ASSY
ETHERNET USB_WIFI @

LOGO LIGHT ]

A
2c3 |[€—» [ Sub Micom ]

A>maAa

(RENESAS R5F1000G)

X_TAL
32.768KHz
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2. LGE 2122 12C Block Diagram

+3.5V_ST

1C3000

+3.3V_Normal

2.7KQ

Renesas MICOM

IC7700

33Q

+3.3V_Normal

2.7KQ

PMIC

IC8101
NTP7513(AMP)

P7600
Local dimming

IC101
HDCP EEPROM

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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+3.3V_Normal

I —
-

IC105

LGE 2122

12C_SDA3
12C_SCL3

12C_SDA2
12C_SCL2

12C_SDA1
12C_SCLA1

12C_SDA4
12C_SCL4

12C_SDA5
12C_SCL5

12C_SDA6
12C_SCL6

+3.3V_Normal

2.7KQ

33Q

+3.3V_Normal

2.7KQ

+3.3V_Normal

33Q

1C3304
MHL
330 LNB
0—@- TUNER(S)
330 IC100
NVRAM
330 TUNER(D)
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3. Power Block Diagram

MTK (DDRV)

DDR(VDD)

DDR(VDDQ)

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

R 1.5V DDR
MICOM(VDD) 3A
3_5V IR A'ssy
[ 1.23v
- | 2A
[PANEL vcc | [+12v INB
12V | : X
PANEL_POWER LNB option >
NTP 7400(PVDD1)
NTP 7400(PVDD2)
AMP
24V .

{[TUNER(+1.23V) |

5V Normal |

HDMI_EEPROM

RGB_EEPROM

CI (+5V_CI_ON)

TUNER(+5V_TU)

» 3.3VDAC l—lMTK(AVDD33_DAC)I

(_2CH OCP 1.2A

USB2(Max 1.2A)

USB3(Max 1.2A)

3A
1.2V Core MTK(AVDD12_LVDS)
MTK(AVDD )
6A MTK(VCCK)
3.3V Noraml 1
4A ]
) SPDIF
IR A'ssy
M REMOTE
5V USB [usB_WiIFI HDCP EEPROM
1CH DCDC 4A = NVRAM

MTK (DVDD3V3)

5V USB 3A ]—|USBl(DVR Max 1.54) |

MTK (AVDD33_AADC)

MTK (AVDD3V3)

MTK(AVDD3V3 MEMPLI

MTK(AVDD3V3 LVDS)

MTK(AVDD33 STB)

AUDIO AMP

EARPHONE AMP

EMMC(VCC)

EMMC(VCCQ)

TUNER(+3.3V_TU)

> 1.8V_TU
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4. Tuner/Cl Block Diagram

TDSQ-

G501D

[+3.3V_S2_DEMOD] 32
[+3.3V_TUNER] 5
[+.1.8V_TUNER] 7

[+1.23V_S2_DEMOD] 30

[S2_F22_OUTPUT] 33
[LNB] 36

[S2_SCL] 34
[S2_SDA] 35

[RESET] 2
[SLC] 3
[SDA] 4

[ERROR] 16
[SYNC] 17
[VALID] 18
[MCLK] 19

[D0-7] 20-27

[S2_RESET] 31

[T/C_DIF[P]] 10
[T/C_DIF[N]] 11

+3.3V_D_Demod
+3.3V_TU
+1.8_TU
+1.23V_D_Demod
+3.3V_NORMAL

3.3KQ
LNB_TX

»
»

LNB_OU

A A

4 > ¢ .l
> 22Q l
I2C_lSCL4

12C_SDA4

—

ITU_RESET1

A

33Q

330
IC2_SDA6
IC2_SCL6

FE_DEMOD1_TS_SYNC

< FE_DEMOD1_TS_VAL >
FE_DEMOD1_TS_CLK

FE_DEMOD1_TS_DATA [0-7]

A
v

/S2_RESET

A

IF_P ADCINP_DEMOD
Ll
IF_ N Attenuator i ADCINN DEMOD

TUNER_SIF(for T2/C/S)

TU_CVBS(for

vVvVvy

T2ICIS) |r aGe

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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10 [TONECTRL] LNB

2[LNE] 1C6900

7ISCL AB303SESTR-TB
8 [SDA]

E 2122

AP6 [SCL3]
ARG [SDA3]

AG24 [ADIN6_SRV]
AF19[OPCTRLA1]
AJ19 [OPCTRLO]

R29 [DEMOD_TSSYNC]
P27 [DEMOD_TSVAL]
P30 [DEMOD_TSCLK]

[DEMOD_TSDATAO-7]

AM18 [ADIN7_SRV]

AM27 [ADCINP_DEMOD]
AN27 [ADCINN_DEMOD]

F28[TCON12

L33[SPI_CLK

L30[SPI_CLKA1
M27[PVR_TS_VAL]

M31[CI_TSCLK]

N34[SPI_DATA]
N35[SPI_CLE]

[GPIO0-14]
[GPI026-33]

T34[DEMOD_RST]
P34[PVR_TSDATA1]

N36[CI_INT]
P33[PVR_TSDATAO]
R36[CI_TSVAL]
R37[CI_TSSYNC]
R33[PVR_TSSYNC]
R3[PVR_TSCLK]
R35[CI_TSDATAO0]

[GPI034-41]

[GPIO18-25]

PCM_5V _CTL _ Cl5V +5V_CI_ON
Power detect vee
+5V_CI_ON +3.3V_NORMAL
10K Q 47K Q
< ICl_CD1 CI_DET1
< /Cl_CD2 CI_DET2
< Cl vs1 vs1
/PCM_CE1 » RCARDIER]
[PCM_CE2 P CARD_EN2
/PCM_IOWR > IOWD
L
/PCM_IORD > IORD
CI_ADDR[0-14] / CIA ADDRI0-14] | \iocro 1ag
<« CIDATA[0-7] / CLADATAO-T] paro
PCM RST » CI_RESET
< /PCM_WAIT Cl WAIT
PCM_INPACK N
» INPACK
/PCM_A_REG » REG
< /PCM_IRQA —_—
/PCM_OE o o
L =
/PCM_WE > WR_EN
<« MTK5398_TS_CLK CLTS CLK 15 ouT cLk
< MTK5398 TS VAL CI_TS_VAL TS_OUT VAL
, MTK5398_TS_SYNC CI_TS_SYNC
< TS_OUT_SYNC
MT5398_TS_IN[0-7] , CI_TS_DATA[0-7]
< 7 47Q TS_OUT[0-7]
MT5398_TS_OUT[0-;} 470 CI_MDI[0-7] TS_IN[0-7]
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5. Video/Audio In Block Diagram

Jack Side | SoC Side
JK501 I

COMP1_Y/AV1_CVBS | COMP1_Y/AV1_CVBS_SOC

» P [CVBS2P]
COMP1_Pb I COMP1_Pb_SOC

> » [PBOP]
COMP1_Pr COMP1_Pb_SOC

> » [PROP]

COMP1/AV1/DVI_L_IN

COMP1/AV1/DVI_L_IN_SOC

p [AIN4_L_AADC]

v

COMP1/AV1/DVI_R_IN

COMP1/AV1/DVI_R_IN_SOC

p [AIN4_R_AADC]

LGE 2122

P [CVBS3P]

[ADINO_SRV, SOY1]

[PR1P, PB1P, Y1P]

[AIN1_L/R_AADC]

» [CVBS1P]

SCART,
=E
g | sc-oves 1 SC_CVBS_IN_SOC
»
==
mH| sciors | SC_FB_SOC
—1— > >
B8 screm | SC_R/G/B_SOC
=] = > >
C= I
m| scuvAn SC_L/RIN_SOC
= =B ;I >
=
N/
JK4600 |
Tuner TU_CVES ‘I TU_CVES
- -_-:1 Ll
- — - =
TUNER_SIF, IF_P/N ‘I TUNER_SIF, IF_P/N
.o '

—3
S  Parallel TS/ ERROR,VAL,SYNC,CLK

p [MPXP, ADCINP_DEMOD, ADCINN_DEMOD]

Parallel TS / ERROR,VAL,SYNC,CLK

v
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6. Audio Out Block Diagram

COMP1/AV1/DVI_L_IN_SOC
COMP1/AV1/DVI_R_IN_SOC

[AL1_ADAC]
[AR1_ADAC]
o [AIN4_L_AADC]

JK501

SCART

SC L IN/SC R IN

» [AINA_R_AADC]

[AOMCLK]
» [AIN1_L_AADC]

JK4600 DVB only

S E NN EEEEEEEEEE,
R R RN (RERRRRRRN]

Tuner

” [AINL_R_AADC] [AOSDATAO]
[AOLRCK]

[AOBCK]

[STB_SDA]
[STB_SCL]

[OPCTRL4]

LGE 2122

- TUNER_SIF

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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» [MPXP]

[ALO_ADAC]
[ARO_ADAC]

[ASPDIFO]

SCART, *
“SCART L/Rout __|C6000 DTV/MNT_L/R_OUT .
—————— —— AZA580MTR - > :
. OP AMP :
- JK4600
. 8 DVB only :
EE NN NN NN NN NN NN NN NN NN NN NN NN NN NN NSNS EEEEEEEEEEEEEEEN
Py
I—|
<
C
3
m
AUD_MASTER_CLK -
AUD_LRCH ¢
AUD LRCK ¢
AUD_SCK : 8101 4P WAFER
: —-— —"!SPEAKER L
12C SDAL Audio AMP -
g > NTP7513 —+tareaker R
12C_SCL1 - |
AMP_RESET N -
> \WOOFER
AMP_MUTE
IC3000
MICOM
SIDE_HP_MUTE
HP_L/ROUT_MAIN IC6100 HP_L/ROUT_AMP
TPA6138A2PWR [EoF—> A =+ PHone
HP AMP JK3700
SPDIF_OUT ‘I I
JK3602
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7. HDMI

DDC_SCL_1_SOC

DDC_SDA_1 SOC

A

HDMI_ARC
TMDS Link 8bits

vVvVvy

A

HOMIN

DDC SCL 2 JACK
DDC SDA 2 JACK

A
vy

Elle\ElSeEe)

TMDS Link 8bits

A

HDMI2

12C_SCL4 DDC_SCL_3 JACK

vy

12C_SDA4 DDC_SDA_3_JACK

SIL1292
TMDS Link 8bits TMDS Link or MHL Link

—

A

A

5V_MHL 5vV_BUS HDM|3 v
— >

OoCP

HDMI_CEC
MHL_DET

y

X-tal P | RENESAS WOL CTL
32.768kHz | I micom [
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8. Panel Interface Block Diagram

PANEL_VCC
(+12V)

—9

_ vce
le—
VCC1.8
VDD N
H VDD
—
MCOM B >
NVCOM N >
_ DM 1 O >
AAA
v 0
SWE TR/ VGH | <
CIRLE Diode M2 "
SWN 1
4 TR/ VGL V. O
6 _ 6
y CTIRIN Diode < % 1 ;
@ 6) by) 2 .
MA4/GMAS/GAM7/GNIAL 2/GMIA14/ GMAL N - S0Pin X 2
G GMAS5/G GMAIL2/GMALA/ GMALS i R
L2 EPI|CHL +/- i X
7, 2 EPI|CH2 +/- 6
7,2 EPI|CH3 +/-
7 ®
® > 9
VCOM P
> P
VYCOM _DYN VYCOMI FB > a
\._EH EVEN/VGH_ODD '. <
VGH EIVGH R P
EQ * ? o)
GST >
moz
GCLK T 3
MCILK | =
zout | o GZ)
(@]
3 R
“ 9
o)
|- g
< >
> =
VCOMRER > 2
> o
22 EPI|CH4 +/- ~ :
7 [N
72 EPI|CH5 +/- ®
7,2 EPI[CH6 +/-
7
EPl _LOCK! EPI LOCK6 SOURCE |«
GMA4/GMA5/GAM7/GMA12/GMA14/GMA15
> —
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9. PMIC & Level Shift Bloc Diagram

PANEL_VCC

Level Shift
TPS65198

PMIC

TPS65178
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10. USB / WIFI / M-REMOTE / UART

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

[USB_DM P2] |« USB_DM1 > — 5V_USB_1
g - - » + — -
[USB_DP_P2] USB_DP1 _ ﬁ <
»
[GPI043] JUSB_OCD1 OCP
[CRICES] USB_CTL1 R
»
USB_DM2 usB2
[use_bm_P1] [ = > ﬁ < VYsB2
[USB_DP_P1] USB_DP2 >
(GPIO4Z] JUSB_OCD2
[TCON12] USB_CTL2 R
>
USB3 OCP
[usB_DM Po] [% USB _DM3 » _ +5V_USB_3
[USB_DP_PQ] USB_DP3 > «
— /USB_OCD3
[ADIN2_SRV] USB _CTL3 >
USB_WIFI
[USB_DM_P3] WIFI_DM =
[USB_DP_P3] WIFI_DP ;H
UIRY] | < M_REMOTE_RX
-
uiTX] M_REMOTE_TX -
> .
[ADIN4_SRV] M_RFModule_RESET g Motion Remote
¥ > .
[OPCTRL4S] | RTS Receiver
CcTS
[OPCTRL50] »
—>Q‘ HDMI2
SOC_TX
[UoTX] = o— > . .
[UORX] SOC_RX 4Pin debuggmg
wafer
LGE 2122 ’51 HDMI3
v
RENESAS MICOM |
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Interconnection - 1

47LA660S-ZA

[PCBs]

Main PCB

-
> e Power Board

Local key Assy

RF Assy

WIFI Assy

[Cables]

Main / LPB 24Pin + Local
Dimming Cable

Main / Module EPI Cable
50& 50Pin

LED driver / PSU
IR 8Pin Cable

WiFi 6Pin + RF 8Pin Cable

SPK Cable

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Interconnection - 2

47LA660S-ZA

[PCBs]

[Cables]

0 IR to Local Key 3Pin Cable

° IR to Logo Assy 4Pin Cable

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Introductions of 13Y RF ass’y + Magic Remote control

System

Remote Buttons
MR13 Block Diagram
Function List

a k~ 0N E

Pairing/Un-pairing Method

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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1. System

UART
or USB

A
N

RF Receiver

Remote TV

« 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

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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2. Remote Buttons (M4 vs. MR13)

POWER

BACK HOME

VOLEMUTES CH

3D JMYAPRS

.

BACK «— OK —> SMAR

!

VOICE

Screen RMT
Q.MENU

MUTE CH

M4 Remote MR13 Remote

Copyright © 2013 LG Electronics. Inc. All rights reserved.

Only for training and service purposes

RF Unpaired RF Paired IR continuous
BUTTON ETC.
IR_CODE RF_CODE repeat
POWER 0x08 NONE Y IR only
BACK 0x28 0x8028 Y
SMART 0x7C 0x807C Y
— 0x07 0x8007 Y
— 0x06 0x8006 Y
0 0x40 0x8040 Y
! 0x41 0x8041 Y
: OK 0x75 0x8044 Y
Phsical
Buttons | VOICE O0xDE 0x808B Y = VOICE_START
3D 0xDC 0x80DC Y
Screen RMT
/ Q.MENU OxDE 0x80DE Y
CH + 0x00 0x8000 Y
CH - 0x01 0x8001 Y
VOL + 0x02 0x8002 Y
VOL - 0x03 0x8003 Y
MUTE 0x09 0x8009 Y
AUTO_WAKEUP X 0x800C
VOICE_START X 0x800A
Logical
VOICE_STOP X 0x800D
Buttons
POINT_START X 0x803E
POINT_STOP X 0x803F

5/88
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3. MR13 Block Diagram
N
MPU-6150 1 oc ch1 IR Emitter1 y
(Gyro+ACC) e o5 % Antenna
(Invensense) -/
512Kb J IR Emitter2
(Serial F/M) | BCM20733M A2 —@ (Voice Scene IR BCM20702M
(BROADCOM) (BROADCOM)
(4x4) 512Kbit —
Voice (Serial Flash)
Antenna 12S | _
Partron wMmsoso |
X-tal 12C ch2 (Wolfson) : X-tal
24 MHz Codec(ADC ) MIC. 20 MHz
Wheel (Knowles)
Encoder
4-mode Only UART
Power Management
AAx 2 Battery| |DC-DC Boost 2.8V LDO 2.8V LDO
T1 TPS61097] PP0108NEC5-2d LIP0O10SNEC5-28 Connector
SOT23-5 SC70 SC70
\ Y,
Bluetooth Remote control Bluetooth Receiver
LGE Internal Use Only

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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4. Function list

F2 Item IC Manufacturer Function
Voice Codec WM8950 Wolfson 16KHz Sampling of Audio data
Voice
MEMS Mic. SPUO0O414HR5H Knowles Sensing Voice
Motion Gyro Sensor Sensing angular velocity of X, Y, Z-axis
i
Sensor + MPU-6150 Invensense
enso Accelerometer Sensing device tilt (Pitch & Roll angle)
RF Antenna SDBTPTR3015 Partron
Remocon RF Wirel icati
N X-tal 2AMHz Partron ireless communication
Micom
RF + Micom BCM20733A2 Broadcom
DC-DC Converter TPS61097 TI Battery Boost up Regulator
LDO1 uPO108NEC5-28 uPl RF, Gyro, Accelerometer Power Supply
LDO2 uP0O108NEC5-28 uPl Audio Codec, Mic. Power Supply
Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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5. RF Pairing / Un-pairing Method

Method Description

« When do pairing, the remote
should make pairing request IR
signal(0x75) to TV.

< Method1 * When TV receive the IR signal, it

— If unpaired, just press "OK" button. should send "pairing request

: ~im packet" to the RF receiver.
. — If paired, press "OK" button after gy
RF Pairing « After pairing success, the remote

unpairing. should blink LED for some time and

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

* 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 “BACK" button and “SMART" button

RF Unpairing at the same time for 5 sec.

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Introductions of 13Y WIFI built in ass’y

1. Wi-Fi built in Ass’y feature
2. Wi-Fi built in Ass’y
specification

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
Only for training and service purposes 9/88



WIFI Built in ass’y feature

Block diagram

{ (L6 Innotek

P/N:ERTH1813801 1210A20120
MU‘MLJ Luu\gl’tlﬂ

BRAND: LG Electronics
PRODUCT NAME: WI-FI MODULE
MODEL NAME: TWFM-B0080
FCC ID: BEJTWFMBO0BD
INDOOR USE ONLY

MADE IN INDONESIA

- Pin map

PIN

USB interface

Vce

DM

DP

GND

WOW

—> 3.3V
UsB DCDC
Wafer | —> 3.3V——> L S 12V
bP, DN EUP3010
——> GND
6pin 1.25mm woL
3.3v. 1.2V
RXITX | Switch Antenna
USB <] bm3030 [7| 24656
DP, DN >
BCM43236B
RX/TX .
Crystal <> | Switch Antenna
20MHz DM3030 [<7] 246/56
Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes 10/ 88
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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 +/-2 dBm
11g 14  +/- 2 dBm@54Mbps (Each chain)
1ln 13 +/-2 dBm (Each chain)

Rx Sensitivity:(Typical)
-69dBm at HT20 m7 2.4GHz
-87dBm 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 (Chl1~Chl1)
2412-2472MHz (Ch1~Ch13)
2412~2484MHz (Chl1-Chl14)

BPSK@6/9 Mbps

QPSK@ 12/18Mbps

[6-QAM@ 24N bps
G4-QAMA48/54Mpb and above

Current consumption( SV DC):

Full load: 430maA

Operating Temperature: 0 — 60 °C ambient
Storage Temperanue: -20 ~ 60 °C ambsent

Hurdhary: under 5% and must be non-<condensing

Regulation and certification compliance avarlable:
«CE
o FCC
« Wik

(Wi G}

CERTIFIED

+«WPS

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes
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Widevine & HDCP 2.0 & NETFLX

1. Widevine?

2. HDCP 2.0 & NETFLIX?
3. DTCP?

4. Changed BOM

2012.12. 08

LCD TV
LCD TV R&D Lab / HW1 team

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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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 © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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2. HDCP 2.0 & NETFLIX?
Q 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 © 2013 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 © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Model Info
Platform

Main IC

Model Data
Tool Option1
Tool Option2
Tool Option3
Tool Option4
Tool Option5
Tool Option6
Tool Option7
Commercial Tool Option
Function
Model/SN Write
CI + Download
MAC Address
ESN Download
Marlin

HDCP Tx

HDCP Rx

GP4

MT5369

32967

41027

17245

[37481

23191

1323

13615

Yes
Yes
Yes
VYES
NO
NO

Yes

v

v

4. Changed BOM

As-Was

Ex) GP1R / GP2 / GP4 / Startrek

Ex) BCM3549 / L9 / MTK / LM1

Country Group

Country

Area Code or Option

Widevine

Built-In Wifi

DVB-S

Wasu

CNTV

DTCP Rx

Z3) CNTV [Yes]: China Smart TV Only(CNTV ID 22 )

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes

EU

162

Yes

Yes

NO

NO

NO

Current

Model Info

Platform NETCAST4 Ex) GP1R / GP2 / GP4 [ Startrek
Main IC MTK5398 Ex) BCM3548 / LG / MTK / LM1
Model Data

Tool Option1 133 Country Group EU
Tool Option2 12817 Country v
Tool Option3 29368 Area Code or Option 1154
Tool Optiond 61754

Tool Option5 14742

Tool Optioné 1354

Tool Option7 47247

Commercial Tool Option

Function

Model/SN Write Yes v Widevine Yes
CI + Download Yes ¥ Built-In Wifi Yes
MAC Address Yes ¥ DVB-S Yes
ESN Download Yes v Wasu NO
Marlin NO % CNTV NO
HDCP 2.0 Tx NO v DTCP Rx NO
HDCP 2.0 Rx Yes ¥ Google CA NO
HDCP 1.4 Rx Yes ¥

F3) CNTV [Yes]: China Smart TV Only(CNTV 1D 28 )

OChanged Item

: Separate HDCP check box.
- HDCP 2.0 Tx
- HDCP 2.0 Rx
- HDCP 1.4 Rx

LGE Internal Use Only



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
14 G. Network error Connection defect / Network speed low 15

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

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes
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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
y A. Video error_Color error Check Link Cable (LVDS) reconnection A10 A10 : 32/37/42/47/55
condition A1 A11 : 32 AUO
12 Adjustment Test pattern — ADJ Key Al12
13 LCD TV connection diagram A8
14 A. Video error_Vertical/Horizontal bar, Check Link Cable (LVDS) reconnection A10 A10 : 32/37/42/47/55
residual image, light spot condition Al Al11 : 32 AUO
15 Adjustment Test pattern — ADJ Key Al12
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/ Exchange LED driver Board (PSU) A-3/5 g?h d.rlg(;ruboard
Inverter/ Module er.
19 Exchange Module itself (1) A-4/5
20 Exchange Module itself (2) A-5/5

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes 18 /88
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Standard Repair Process

. Established
LCD TV Error A. Video error date 2012. 12 .06
t
symptom No video/ Normal audio Revised date

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,,,)

Al
No video ormal ™\ Y Check Back Light Check Power Board Replace T-con Board
Normal audio audio On with naked eye 12v,3.5v etc. or module
And Adjust VCOM
A28
Move to No A2 Check Power Board 24v output Repair Power Board
video/No audio or parts
Replace Inverter
or module
N
Repair Power
Board or parts
# Precaution ==A7 & A3
Always check & record S/W Version and White . .
Balance value before replacing the Main Board — | Replace Main Board — | Re-enter White Balance value
Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Standard Repair Process

Error

LCD TV symptom

A. Video error

Established
date

2012. 12 .06

No video/ No audio

Revised date

A4
Check various voltages Y Check and
No Video/ — of Power Board —>» replace
No audio (3.5V,12V,20V or 24V...) MAIN B/D
—
Replace Power
Board and repair
parts
Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Standard Repair Process

Error A. Picture Problem

Established
date

2012. 12 .06

LCD TV symptom

Picture broken/ Freezing

Revised date

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

= A6
Check RF Signal level

(By connecting RF Cable at other equipment)
— DVD Player ,Set-Top-Box, Different maker TV etc’

Check whether other equipments have problem or not.

Check RF Cable
Connection

1. Reconnection

2. Install Booster

Check
S/W Version

Normal
Picture?

Contact with signal distributor
or broadcaster (Cable or Air)

A

Use Signal Test _,,
Check Signal status

Normal
Picture?

Check
Tuner soldering

l

Replace
Main B/D

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes 21/88
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Standard Repair Process

o A. Picture Problem (DVB-S/S2) Estaplished 2012.12 .06
ate
Tuning fail, Picture broken/ Freezing Revised date
= 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

= A7

Y Check N Check Replace
- S/W Version B 7 Tuner soldering Main B/D
A A
Y

S/W Upgrade

Check satellite setting.

- Check LNB frequency.

- Check satellite

- Check Satellite connection
(DIiSEqC, motor, etc...)

Contact with Change satellite setting

signal distributor (match with installed ANT)
or broadcaster

(Cable or Air)

Normal
Picture?

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Standard Repair Process

Error A. Video error Established 2012. 12 06
date
LCD TV Symptom q
Color error Revised date
A8

= A10/ A1l

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

Check color by input
-External Input
-COMPONENT

Replace Main B/D Replace module

-RGB
-HDMI/DVI

Check error color
input mode

>A12 Check X
A external Y i
Check Test pattern r device and /Cable ——>» Replace Main B/D
cable ormal

Request repal
for external

ernal devi
/Cable
normal

Check external
—| device and —>

cable

RGB/
HDMI/DVI
error

————»| Replace Main B/D

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Standard Repair Process

A. Video error Established 2012. 12 .06
LCD TV Error date : .
symptom Vertical / Horizontal bar, residual image, Revised dat
light spot, external device color error cvised date
Vertical/Horizontal bar, residual image, light spot Replace
Module
A8
= A10/ A1l
Check color condition by input Check external = A28
-External Input device (@ Check and
g . replace Link Replace Main B/D
Component connection Cable (adjust VCOM)
-RGB condition J
-HDMI/DVI For LGD panel Y

Nl y
Replace Request repair @ Replace Main B/D @
=Al12 module Lor external
evice
Check Test pattern ~ [— For other panel

External device screen error-Color error

Check screen
condition by input
. -External Input E 3
N
Check SIW Version |, +—> | -Component — Connect other external
-RGB s device and cable Replace
-HDMI/DVI —»| (Check normal operation of Main B/D
Y External Input, Component,
| <OMponent | RGB and HDMI/DVI by
error ting Ji tt Y
S/W Upgrade connecting Jig, pattern
Generator ,Set-top Box etc. .
Request repair for

external device

RGB
error 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.

Replace
Main B/D

¢

End

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Standard Repair Process

Established
LcD TV Error B. Power error et 2012. 12 .06
t
SR No power Revised date

=Al17
DC Power on
Y Y Replace
gg\?vcel; LED e » | by pressing Power Key ghe‘stI_Pcr)‘\ﬁler Power
On Remote control n '9 B/D
. Stand-By: Red A v N
. Operating: white
Check Power cord Replace Main B/D
was inserted properly
| A4
N Measure voltage of each output of Power B/D
Y
Y
Replace Main B/D
@ Check ST-BY 3.5V Norma
oltage?
e
Als8 Replace Power B/D
N
\ 4
Replace Power
B/D
Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Standard Repair Process

Established
Error B. Power error i 2012.12 .06
LCD TV symptom o
Off when on, off while viewing, power auto on/off Revised date
Check outlet
= A22
N
Check A/C cord »<_Error? : — Replace Main B/D —
ode

Check for all 3- phase
power out

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 Power B/D

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

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes
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Standard Repair Process

. Established
Error C. Audio error date 2012.12 .06
No audio/ Normal video Revised date
==A24 =A25
, Check user Check audio B+ 24V Y
ggrzgglgormal menu > of Power Board > \I:lolzmal
Speaker off oltag
l Y N
Cancel OFF Replace Power Board and repair parts
Check Speaker

<Disconnectio

lv

disconnection

Replace Speaker

Replace MAIN Board

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes
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Standard Repair Process

S C. Audio error Estapished 2012.12 .06
ate
Wrecked audio/ discontinuation/noise Revised date

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

=A25

Check and replace

Check audio

zgﬁi(ﬁi'{oar”d B+ Voltage (24V)
Check input
signal . Y
vk
-External Input ’
signal N Replace Main B/D
» | Replace Power B/D
(When RF signal is not
received)
Request repair to external Replace @ B/D
cable/ANT provider
(In case of External A4
Input signal error) Connect and check

Check and fix other external device

external device

'y

Check and fix external device

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Standard Repair Process

i Established
Error D. General Function Problem e 2012. 12 .06
LCD TV symptom . .
Remote control & Local switch checking Revised date
1. Remote control(R/C) operating error Replace
Main B/D
=A27 =A27 =A27 :

Check & Repair
Cable connection
Connector solder

Check R/C itself
Operation

Normal
perating~

Normal
perating~

| N

v

Check R/C Operating
When turn off light
in room

v

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

Check B+ 3.5V

On Main B/D

Y
— Check.IR
Output signal

Repair/Replace
IR B/D

Check 3.5v on Power B/D

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

Copyright © 2013 LG Electronics. Inc. All rights reserved.
Only for training and service purposes
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Standard Repair Process

R Established
Error D. Function error . 2012. 12 .06
External device recognition error Revised date
Choc ol
Isr;pg; - Fix information Replace Main B/D
9 - S/W Version

Check and fix
external device/cable

DVI, Optical
Recognition error

Replace Main B/D

Fix in
accordance
with technical
information

Copyright © 2013 LG Electronics. Inc. All rights reserved.
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Standard Repair Process

3 Established
Error E. Noise 2012. 12 .06
LCD TV it
symptom L . . . .
Circuit noise, mechanical noise Revised date
— | Replace PSU(with LED driver)
. Check location
Idgntlfy of noise OR
hoise type — | Replace LED driver

Check location of
noise

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

OR

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

provide the description)

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

% 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

2012. 12 .06

symptom

Exterior defect

Revised date

Zoom part with
exterior damage

Replace module

mmd Adjust VCOM

A28

Replace cabinet

Replace remote controller

Replace stand
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Standard Repair Process

LCD TV

Error

G. Network Error

Established
date

2012. 12 .06

symptom

Exterior defect

Revised date

Check Wired ethernet cable connection

Check Network status

Check whether AP has a probelm or not.
Setting > Network > Networ Status

Normal
Signal?

Check Network connection
Casel WiFi .

- Check AP status

Case2 Wired

- Check ethernet Port

= A7

Y Check
- S/W Version

A

Normal
setting?

Check connection
with AP or internet
(WiFi = AP)
(Wired = ethernet
port)

Try to new network connection
(match with AP and ether setting)

Normal
Picture?

Y

N
—>

S/W Upgrade

Normal
Picture?

Check Replace
Wired, Wifi status Main B/D
(Cable / sub Assy)
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Standard Repair Process

Error G. Cl+ Competibility Error Estapished 2012.12 .06
LCD TV symptom . )
Exterior defect Revised date
Check defect Cl slot pin
Check CI CAM status Check it's worked Cl+ 1.2 or 1.3
Setting = Antenna > Cl information
Y _|Check status of Cl+ Key in the Is there Y Check N Check Replace
nformatio “in-start menu — Cl+ key? - CAM S/W B —>Wired, Wifi status Main B/D
Version (Cable / sub Assy)
N N A Y

Check damage of Cl slot pin
Or damage of ClI CAM

Old version of Cl+ 1.2 CAM is not worked
=>» Check SVC Bulletin

Replace
Main B/D
Or
Download
Cl+ Key

at the TV that is supported Cl+ 1.3

CAM S/W Upgrade
By OTA

Normal
Picture?

A
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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 Al7
22 Check power input Voltage & ST-BY 3.5V A18
23 B. Power error_No power Checking method when power is ON A19
24 POWER BOARD voltage measuring method A5
25
og | B: Powereror Off when on, off while | o5\ver OFF MODE checking method A22
viewing
27 aé@?nvéer error_Off when on, off while | 55\ver BOARD PIN voltage checking method A19
o8 g:dei%klng method in menu when there is no A4
C. Audio error_No audio/Normal video
Voltage and speaker checking method when
29 g ) A25
there is no audio
C. Audio error_Wrecked Voltage and speaker checking method in
30 S ; . . 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

Error . . . i
LCD TV symptom | A. Video error_No video/Normal audio Established| 5012.12 .06
Content Check White Balance value R%\gfeed A4
<ALL MODELS>

U
1
2
3
4
5
6
1
8
9
1

. Tool Option1

. Tool Option2

. Tool Option3

. Tool Option4

. Tool Option5

. Tool Option6

. Tool Option7

. Country Group

. Area Option

. ADC Calibration

EZ ADJUST

White Balance

R-Gain
G-Gain
B-Gain
R-Cut

G-Cut

B-Cut
Test-Pattern.
Backlight
Reset

. White Balance
10 Point WB

. 20 Point WB

. Test Pattern
.SubB/C
.V-Com

. P-Gamma

. Ext. Input Adjust

Entry method
1. Press the ADJ button on the remote controller for adjustment.
2. Enter into White Balance of item 10.

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

LEB Sy'f,{;?;m A. Video error_No video/ Audio Established| 5012.12 .06
Content Power Board voltage measuring method R%\gfeed A5
Check the DC 24V, 12V, 3.5V.
24 Pin (Power Board < Main Board)
SMAW200-H24S

1 Power on 2 Inverter On/off

3 3.5V 4 PWM Dim #1

5 3.5V 6 PWM Dim #2

7 GND 8 GND

9 24V 10 24V

11 GND 12 GND

13 12V 14 12V

15 12v 16 24V

17 GND 18 GND

19 GND 20 GND

21 GND 22 L/DIMO_VS

23 L/DIMO_MOSI 24 L/DIMO_SCLK
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Standard Repair Process Detail Technical Manual

Error , . . Established
LCD TV symptom A. Video error_Video error, video lag/stop date 2012.12 .06
Content TUNER input signal strength checking method R%w?ed A6
ate
<ALL MODELS>

UHF Ch 36 (594000 kHz)

HaninuG « IMEURLOTP VIV
Signal Strength

Signal Quality

ONID T ox32n
Network ID 032
Code Rate :

Guard Interval

Constellation

FFT Mode

System

Bandwidth

800 MediaCor... | 801 SNY_SSU
802 Demo 800 Dolby D 5.1 D...

Service Type :oxt (DTV)
Service ID : 0xB

MENU - 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

Error

i i i Established
LCD TV symptom A. Video error_Video error, video lag/stop Jate 2012.12 .06

Content LCD-TV Version checking method R%‘gtseed A7

<ALL MODELS> 1. Checking method for remote controller for adjustment

. Adjust Check
. ADC Data

) YW € ! taty

. 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 . RF Remocon Test
14 . Access Code

Version

n{‘

Diamit @ 08

-0
P History Ver.: 19885
DB : LGD_ELF_SI2178_XXXXXX

ILEAS
)
1380393

-

= Press the IN-START with the remote
controller for adjustment
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Standard Repair Process Detail Technical Manual

Error A. Video error _Vertical/Horizontal bar, residual |[Established 2012. 12 06
LCD TV S Lo image, light spot date A
. . Revised
Content LCD TV connection diagram (1) date A8
<ALL MODELS>

LNB  ANTENNA

Sateliite N CABLE IN

J % ”k‘

MCF 45012701
——

As the part connecting to the external input, check the screen condition by signal
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Standard Repair Process Detail Technical Manual

Error

Established

LCD TV symptom A. Video error_Video error, video lag/stop date 2012. 12 .06
Content TUNER checking part R%wsed A9
ate
<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 i Established
LCD TV symptom A. Video error_Color error date 2012. 12 .06
Content Adjustment Test pattern - ADJ Key R%‘gf‘eed A12

Checking item : 1. Defective pixel

EZ ADJUST

). Tool Option1

. Tool Option2

. Tool Option3

. Tool Option4

. Tool Option5

. Tool Option6

. Tool Option7

. Country Group

. Area Option

. ADC Calibration

. White Balance

| 10 Point WB
. 20 Point WB
. Test Pattern

LN

Ext. Input Adjust

You can view 6 types of patterns using the ADJ Key

Test Pattern
Pattern Control

0|

Press (@) to hide 0SD.
=
‘4 Al ==

Test Pattern

Pattern Control ‘IE!'I'

Press (@) to hide 0SD.

Test Pattern

Pattem Control J Blue J

Press (@) to hide 0SD,

4.Video error (Classification of MODULE or Main-B/D!)

Test Pattem
Pattern Control

" TestPattem

"PanemContml J Green 4

Pms(O)to

Test Pattern

Pattern Control ‘m
 Press (0) to ide 050,

2. Residual image 3. MODULE error (ADD-BAR,SCAN BAR..)

| White
Press (®) to hide 0SD.
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Appendix : Exchange EPI Cable or Main B/D (1)

Solder defect, CNT Broken Solder defect, CNT Broken Solder defect, CNT Broken
D m |
Solder defect, CNT Broken Solder defect, CNT Broken Abnormal Power Section
Solder defect, Short/Crack Abnormal Power Section Solder defect, Short/Crack
Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
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Appendix : Exchange EPI Cable or Main B/D (2)

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 LPB(LED driver)

No Light Dim Light

Dim Light Dim Light

Copyright © 2013 LG Electronics. Inc. All rights reserved. LGE Internal Use Only
Only for training and service purposes 45/ 88



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 o 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 SO B. Power error _No power ;t%?‘tlzde 2012. 12 .06
Content Check front display LED ed\gfee Al7
Buttons
Screen l
T _P f@ You can set the LG Logo Light
to on or off by selecting OPTION
(w) : :
in the main menus.
®
S
Front LOGO LED control in the status of
@ ST-BY Condition:
&) Menu - Option - LG Logo Light
5 - Brightness(OFF,LOW,MIDDLE,HIGH)
N\ @&
— m B
Speakers Q_W‘_}— — -\@j;
| 8 y Front LOGO LED control in the status of

— Remote control sensor
— LG Logo Light (Only LAG4A™, LAGE*™)
— Power Indicator (Only LAGZ2™*)

LOGO LED

Power On Condition:
Menu - Option - LG Logo Light
—> Duration(off, off after10min)
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Standard Repair Process Detail Technical Manual

L& Y Sy'f,{;?;m B. Power error _No power Established| 5012.12 .06
Content Check power input voltage and ST-BY 3.5V R%\gfeed Al8
For 10 models, there is no voltage out for st-by purpose.
When st-by, only 3.5V is normally on.
Check the DC 24V, 12V, 3.5V.
24 Pin (Power Board <> Main Board)
SMAW200-H24S

1 Power on 2 Inverter On/off

3 3.5V 4 PWM Dim #1

5 3.5V 6 PWM Dim #2

7 GND 8 GND

9 24V 10 24V

11 GND 12 GND

13 12V 14 12V

15 12V 16 24V

17 GND 18 GND

19 GND 20 GND

21 GND 22 L/DIMO_VS

23 L/DIMO_MOS| 24 L/DIMO_SCLK
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Standard Repair Process Detail Technical Manual

L& Y Sy'f,{;?;m B. Power error _No power Established| 5012.12 .06
Content Checking method when power is ON R%\gfeed Al19
Check “power on” pin is high
24 Pin (Power Board <> Main Board)
SMAW200-H24S

1 Power on 2 Inverter On/off

3 3.5V 4 PWM Dim #1

5 3.5V 6 PWM Dim #2

7 GND 8 GND

9 24V 10 24V

11 GND 12 GND

13 12V 14 12V

15 12V 16 24V

17 GND 18 GND

19 GND 20 GND

21 GND 22 L/DIMO_VS

23 L/DIMO_MOSI 24 L/DIMO_SCLK
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Standard Repair Process Detail Technical Manual

Error o -
LCD TV symptom | B- Power error _Off when on, off whiling viewing ESt%ﬂézhed 2012. 12 .06
Content POWER OFF MODE checking method Revised N2>

<ALL MODELS>

. 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 . RF Remocon Test
14. Access Code

Entry method

Power Off Stat

0. POWER_OFF_BY_AUTO_OFF

1. POWER_OFF_BY_REMOTE_KEY
2. POWER_OFF_BY_REMOTE_KEY
3. POWER_OFF_BY_REMOTE_KEY
4, POWER_OFF_BY_REMOTE_KEY
5. POWER_OFF_BY_INSTOP_KEY
6. POWER_OFF_BY_SWDOWN

7. POWER_OFF_BY_SWDOWN

8. POWER_OFF_BY_REMOTE_KEY
9, POWER_OFF_BY_UNKNOWN
10. POWER_OFF_BY_UNKNOWN
11. POWER_OFF_BY_UNKNOWN
12, POWER_OFF_BY_UNKNOWN
13. POWER_OFF_BY_UNKNOWN
14, POWER_OFF_BY_UNKNOWN
15. POWER_OFF_BY_UNKNOWN

16. POWER_OFF_BY_UNKNOWN
17. POWER_OFF
18. POWER_OFF_BY_UNKNOWN

_BY_UNKNOWN
20. POWER_OFF_BY_UNKNOWN
21. POWER_OFF_BY_UNKNOWN

22. POWER_OFF_BY_UNKNOWN
72 DOWER NEE RY [INKNOWN

19. POWER_OFF_BY_UNKNOWN

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 g . ; Established
LCD TV symptom C. Audio error_No audio/Normal video Sate 2012. 12 .06
Content Checking method in menu when there is no audio R%\gf:d A24
<ALL MODELS>

Checking method

Sound Out

@ TV Speaker

@ External Speaker (Optical/HDMI ARC)

G Off

GPCMD

@® Sound Sync (Optical)

@® Sound Sync (Wireless)

1. Press the MENU button on the remote controller

2. Select the SOUND function of the Menu
3. Change TV Sound Out to TV Speaker
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Standard Repair Process Detail Technical Manual

LEm Ty Syﬁ:g:;m C. Audio error_No audio/Normal video Es"’(‘jb;tizhed 2012. 12 .06
<ALL MODELS>
24 Pin (Power Board < Main Board)
SMAW200-H24S

1 Power on 2 Inverter On/off
3 3.5V 4 PWM Dim #1
5 3.5V 6 PWM Dim #2
7 (2 GND 8 GND
S 24V 10 24V

| 11 GND 12 GND
13 12V 14 12V
15 12V 16 24V
17 GND 18 GND
19 GND 20 GND
21 GND 22 L/DIMO_VS
23 L/DIMO_MOSI 24 L/DIMO_SCLK

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, Established 2012. 12
LCD TV symptom key error date ULz, 82 05
_ _ Revised
Content Remote controller operation checking method date A27

<ALL MODELS>

P4101
1 GND
HN'd "0€ "0 "ZW0Z 0149A ¥l gg; 9v:w 2 KEY1
" 3 KEY2
veaze-ur D
3 I 4 +3.5V_ST I
ooy 5 GND
6 LOGO/LED. R |
@ ’ 7 IR
8 GND
Checking order
1, 2. Check IR cable condition between IR & Main board.
3. Check the st-by 3.5V on the terminal 4.
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 . i
LCD TV SyTRET D. VCOM Adjustment ESt%tgt'zhed 2012. 12 .06
. Revised
Content Sequence of the Vcom adjustment fain A28

1. Case
l LCD module change
l T-Con board change

2. Equipment
B Service Remote controller

3. Adjust sequence
M Press the ‘adj key
M select V-COM

l 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.

440 L

Press (@) to save.

V-Com

1440 &

Saving: OK

Press (@) to save.
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