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1. Board Layout



Board Layout -1 ( DX*** series )
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Board Layout -2 ( D/DS*** series )
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WiFi : only DS*** series BT : only TC-**DS6**, TX-**DS630 series GK board : depend on the model 6



Main Board Structure

D4** DS4**/5**[6** DX6**/7**/8** DX900
(4K) (4K)
24inch - A+P - -
32inch A+P / A+P — -
(India : 1 Board)
40inch A+P A+P A+P+LDP -
43inch A+P+LD A+P+LD --- -
49inch A+P+LD A+P+LD A+P
50inch - A+P A+P -
55inch —— A+P+LDP A+P , ———
A+P+PB: (only
TH-55DX640%,
TC-55DX700%)
58inch === === A+P A+P+PB
65inch A+P+LDP A+P+PB A+P+PB

Except K, GK boards




Board Layout -1

(32D410/400)
A+P

Board Name Function

A-Board Main Board

P-Board Power supply, Backlight Drive, Power key, Control key
K-Board Remote Receiver, LED




Board Layout -2

(49DS630)
A+P+LD/LDP

T
|
|

—

]

Speaker

(T-CON) et
Not repairable, K10,
One of the panel module 7= =F

Board Name | Function Board Name Function

A-Board Main Board GK-Board Key

P-Board Power supply for Signal Process K-Board Remote Receiver, Power LED
LD-Board Power supply for Backlight Drive




Board Layout -3

A+P+PB ( 65DX900 )
a

ie { : [ = = _* | - Gl Bluetooth Module
WiFi Module L i &1 £ -b
(T-CON)

Not repairable,
One of the panel module

_____

Board Name | Function Board Name Function

A-Board Main Board GK-Board Key

P-Board Power supply for Signal Process K-Board Remote Receiver, Power LED
PB-Board Power supply for Backlight Drive

10



2. Video Signal Processing
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Video/Audio Signal Process - 1

D5** / D4**

series

OPT_out |

USB1 P

Antenna
terminal

TU670* IC68** :

HDMI1/2'

TUNER :|—'|_ De-Modulation l'-_-l

A

1C8000
(MTK5561)
Resize
IP conv.
OoSsD
VDS Data
to LCD Panel

The input terminals are different by the models or countries.
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Video/Audio Signal Process - 2

DS5** | DS6** series

i ——=—== (USBHUB)[- == ===== I
I I
I
| Il
T v ¥
USB1/2
. . 1C8000
:-\nte.nna: TU670 . : IC68** : (Peaks LD6/
oL TONER == pe-Modulation Ty SLD8A)
; Resize
IP conv.
OSD VDS Data
IC8650 to LCD Panel
(LAN) ——
HDMI1/2/3'

(*1) Bluetooth : only TC-**DS6**(except Canada), TX-**DS630*
The input terminals are different by the models or countries. 13



Video/Audio Signal Process - 3

DX6** | DX7** | DX8** series

(*1)Bluetooth [

usB2 |

1C8601
(USB HUB)

Antenna
terminal

TU670* |

i

\ 4 NS

HDMI1/2/3/(4) (&
(except below

HDMI1/2/3/(4)
(TX-DX8* [
TH-DX640 &
TC-DX700C) [

1C4500
HDMI
SW

1C8000
(MT5810)

Resize
IP conv.
OoSsD
2D->3D

=

1C9000

: (Mstar/NTK)

Frame Rate
Convert

to LCD Panel

=>

(V byl One format )

(*1) Bluetooth : only DX9**/7** (except TC-**DX700C)
The input terminals are different by the models or countries.
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Video/Audio Signal Process - 4

DX900 series

Bluetooth

usB1 [
USB3(3.0) {8

SD card [HE
(only TC/TXIEE

Antenna TU670*

terminal

Componenti#

HDMI1/2/3/4 8

1 IC8705 ’E _______
(USB HUB)

1

TUNER | -Pe-Modulation r

NS

1IC4500
HDMI
SW

vy
1IC8000
(MT5810)

_ IC4300
Resize —N(GCEX2)
IP conv. ;'}

OSD HDR
2D->30  [Mjexa-
chroma

(V by One forrn

A
to LICD
IC9000 Papel
(NTK)
>
Frame Rate
Convert
>

nat )

(*) The input terminals are different by the models or countries.
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Video/Audio Signal Process - 5

The main function of the A board is to select and process one of the incoming video signals.
IC8601 is just switches of USB signals. The built in WiFi module is connected by USB type
terminal.

Video input, Component Video Input, HDMI input and the composite video output of the tuner
are all connected to IC8000 for selection. The video input signal can be two formats: Video, or,
Pb, Pr. A comb filter inside IC8000 converts the composite video signal of the main picture to Y
and C (luminance and chrominance) signals. The signal is then converted to RGB. At the
completion of this process, the format of the composite signal is now the same as a digital 1080i
component signal. If the incoming video is in the 480p, 720p, 1080i, and 1080p format, the Y, Pb,
and Pr signals undergo A/D (analog to digital) conversion. Finally all picture signals are
converted to 1080p.

Digital television reception of the tuner is output in the form of an IF (Intermediate Frequency)
signal. The transport stream from the tuner enters the VSB I/F (Interface) section of IC8000 where
the video signal is extracted and converted to YUV data. The output is provided to the Video Input
|/F for selection. The JPEG data of the SD card enters the JPEG I/F section of IC8000 for
conversion into YUV data and output to the Video Input I/F circuit. The video input interface
outputs the selected picture data to the video process circuit.

This Video Process section of the IC performs all picture control operations such as brightness,
contrast, color, tint, etc. On Screen Display data such as channel numbers, Digital TV closed
caption, and picture adjustments are mixed with the video data. If in 3D mode, it converts to the
right and left pictures. After the process, LVDS (Low Voltage Differential Signaling) is output to
LCD panel module. # 1C9000 is the frame rate converting IC for high speed LCD panel. IC4300
adjust the brightness for HDR feature.
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Troubleshoot for Video Signal Problem

<LCD Panel Test Mode> :When abnormal picture is displayed, troubleshoot by the test pattern in LCD module.
If the picture is no problem, A board must be defective.
If the picture is also abnormal, LCD panel module must be defective. Just in

case, confirm the flat cable connection between A board and T-CON board.
How to enter :

While pressing "volume(-)" button of the TV unit, Some patterns are
press "option/yellow" button of the remote control 3 times within 2 seconds. automatically changed.
How to exit : The patterns are depend

Switch off the TV unit on the LCD panel.

#)The test pattern is created by the circuit in LCD Panel Module(T-CON board).

A I LcD Panel Module |

|
IC8000 T-CON LCD Panel |
(Peaks/MTK ) |

Test
Resize I [Pattern |
IP conv.

I |

17



Troubleshoot for Video/Audio Signal Problem

<TV Self Test> : Customers also can check the picture and sound by internal data.
If the picture and sound is no problem, the reason of trouble is mostly not a TV.

How to display :
Menu - HELP - TV Self Test
#)The test pattern and test sound are created by the main IC on the A board.

N
VIETA Main Menu

TV Self Test

[1) During this indication )

“Self Check of Service Mode”
is working at the background.
2) If NG, indication is shown.
# A board defective
3) If All OK, it shifts to picture

"~ Makes a diagnosis of picture or sound problems.

and sound test. ) 1.Antenna level low TV unit defective.
= 2.Connection mistake (A board, Panel or
. 3.Input devices NG Speaker)
*) D400/410 series do not support. 4 Input select mistake
A I LcD Panel Module |
I I
IC8000 LCD Panel
(P Test {) L T-CON > [
Pattern
P oo : !
L e e e e e - - = 1
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3. Power Supply

3-1. Power Board Structure
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Power Board Structure 1 ( P Board only )

<P>

VLED [~

: = WI L P
33@% fadge » =1 el 5

PFC
LED : |
IC Drive _C;E ' (Backlight)
IC _____________
Y
o PwM
______ BL-ON.__. A
16V BL-ON
. 1 (= & > >
DT K 16V
py
| REG >
P STB5V L

20



Power Board Structure 2 ( P+LDP/LD board )

<P+ LDP/LD >

VLED SR

< H g b
: -9, Anode |

D- Power "/f : i i
] N e a '
BFC ,,f I__»I_I @ — ; 3atho§de

®
3

21



Power Board Structure 3 ( P+PB board )

<P+PB> |
—'ZRS‘I BT ;
only 65DX7** [8** T|VLEDT fno

Power ’lf
(TNPA6249) : -

A 4

Cathode

Powelf Lj
Ic L© i

Power |
IC

I §
1 e A 8
1 . H .
HOJ »1 : : 1

19,

pFc |58 >
R S

IC T
1 . .
1 = n
1 3 =
1

rP; : :
I = 5 A

Power [’ i i : | REG
1

'

STBSV

P (TNPAG060) [
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Power Board Structure 4 ( P+PB board )

<P+PB>

only DX9**

VLED1

PR (TNPA6200)

VLED2

A\no :

Drive '_ L J.‘H\- .

HH

PFC '™

]

Cathol

[l
)<-°>Lli w
»

PFC |'™

P (TNPA6199)

| (Backlight)

_____________




3-2. Stand by / Start up Operation

The explanation is for the case of “Power Board Structure 2 (P+LD/LDP board,
43/49DS630 )", but “P, P+LD/LDP, P+PB” cases are basically same start up operation.

24



Voltage Distribution ( A+P+LD Boards )

Ex. 43/49DS630** series

(Each models are different pin allocation but operation is same.)

»

P4
28V/32V(*)__ o
Output ~—

6

POWER
G switen | (Ex. TNPA5916* )

LCD Module
LCD Panel
LD2 : |
. T-CON
board
L t _______
PNL12V
A19 |
P2
BL_ON A02 1’21?’4
e
1 F15V
2. D E—13.5)——] 12V
T PNL12V|
Qe rnnn s nnnanannn s —p 5V —_— A
TV_SUB_ON @ , > 3.3V
Leower on | i,
— BER—(0) >33V
STB3.3V

(*)The DC level is different by the LCD panel.




Reference : Voltage Distribution ( A+P+PB Boards )
Ex. DX900** series

LCD Module
PB (TNPA6200** ) PB2 e
|~ ror R ——
— (s LED LCD Panel,
VLED(*) : Drive L
Output | e
? 6@ T-CON
' BL ON____ board
R bommmmoes 7 o
i 16V
PB6|(7/3 PB3| (1) PNL12V
73 0, A16 |
Po ! P3 A03 44 - 51
_D__» % @ a
B F15V
out = "112Y oNL12v
P Output - A
 ___TVSUBON ____| — __
@ @ —— 3.3V
. L
powey ---------------- P P QW_EB.QN____,@ — iix —
Switc ’
STESV -\ or— T ~
€) "13.3V[—
,J7 Output A02 STB3.3V
(TNPA6199** )

(*)The DC level is different by the LCD panel.

26



Start up Operation-1

Ex. 43/49DS630** series (Each models are different pin allocation but operation is same.)

Transformer LCD Module
P T7301R7402/0 D — CTTTTTTTT TS I
o =0C : :
24VI32V(*) “a ! LCD Panel |
:D PFC Output . ! !
T7202 P : p -c-comToooo- '
: DC/DC ! !
17201 E ( ) - roes
- LED board |
= i .|| Drive i
DC/DC i IC7800 —
o] | i EE= 4 )
A —
g A19| S 1,2,3,4 2
16V oo
output| | i % Q7403
DC/DC
IC7503 A

I U . o) o
............................................................. @I............................ S @----'-P
/ POWER_ON KEY3

pé_vI?E . When the TV is plugged in, the power board outputs 5V for standby voltage.
Switch When the power supply receives the TV_SUB_ON signal, it outputs 2 different voltages:
*16V to the A board on pins 1, 2, and 3 of connector P2.

+24/32V to the LED backlight board on pins 8,9 of connector P4.

After A board is ready to display, it outputs Backlight_on command to LD board. 27




< from AC plug in to @ : P board >
Ex. 43/49DS630™ series

Start up Operation-2

( TNPA5916** )
( Through )

( PFC = OFF T7301
AC100V: 140V 3
AC240V: 330V)

D7401/02 Q7402/05 . :
C7422 ( OFF 7
T || e
:_6_,_1
&5 |24v/32v(%) s

D7408/09
C7423

»

N

Q7403

16V
I[Y E°

_______

, | lCat
i Drive :**.TT.“‘

Lot
!

LD2

PC7303 @

T

IC7401| 4 g

P2




Start up Operation-3

< from AC plug in to @ : P board >

When the TV is plugged in, the rectifier start to produce DC voltage which leads
through PFC circuit directly to the power switches Q7301, Q7302. (PFC circuit

IC7201 does not operate at this moment.) Besides this DC voltage is provided also for
D7104, D7105 which provide start voltage to pin 1 of power supply IC 7301. When
the voltage on pin 1 rise up to predefined value IC7301 starts supplyinng of switching
pulses for Q7301, Q7302. Due to this current starts to lead through winding of T7301

which starts to generate output voltages. One of these voltages VCC is used for
power supplying of the IC 7301 to its pin 10.

When the power supply starts up, the 16V is providing by D7408,09/C7423. This
voltage leads to IC7503, which is 5 volts DCDC converter.

This voltage (STBS5V) is provided to A board via connector P2 pin7. So if the TV is
plugged in, STBSV is provided to A board without trigger signal.

29



Start up Operation-4

< from @to @ : A board >

Ex. 43/49DS630** series

P A

P2 A02

- (==&~ ~ i Wistaon ] =

IC5000 [s7p33y| 18000
—> PEAKS

5VS

1C7503}—(7)

>

O

A11 K10

Signal REMOTE
Processing | .. (1 ).....L7 Joerurnnen

10

stB5v| |3.3V

f
s
O

/..-..§ . R @ S /3\ S
/_I7 G ;@ ......... ;@). 3_3Vv
KEY3 ,
PSov_\t/ER LED on > LED
witch
(Each models are different pin allocation but operation is same.)
OFF Standby
(It can receive only Power SW) (It can receive Power SW, Remote, Viera Link and so on)
North America M—» Power LED: OFF
Except North America Power LED: OFF Power SWon——» Power LED: RED

30



( Reference ) Start up Operation-4

< from a to

9 : A board >

(4K models except Taiwan, Hong Kong, Brazil and USA.

LAN To WiFi adaptor

K8600 [JK8705/8605
And TX-**DS630 ) 0)
e e e e e oo R Y The power line for LAN/WiFi
AI % 2 08706/\8 07 is supplied from Standby power.
[ [Py for | *) It is for “Power on by
L WiFi
P [ I 0TS | Apps”, Power on by Easy
P3 A021 ICzegU%OS PHY3.3V ; i I Mirroring etc. function.
| | EE A
L R — SRR
e - 1 1
Enable : 1 1 :
1 | '
(= = =(1])= = === = == —— - o !
1 D @ LCD_TV_SUB_ON il i K
IC5000 1IC8000
5VS STB3.3V
1c7503}—9) (o) —b—1» PEAKS 1 1
stBsv| |[3.3V A10 K10
Signal REMOTE
Processing | ,..(12).....[T)eeeeeen e
A
= — 1O
,_I7 e eeraes @ ......... ;@). S \J3_3Vv
KEY3 >
PSov_\t/ER LED on > LED
witch
OFF Standby

(It can receive only Power SW)

(It can receive Power SW, Remote, Viera Link and so on)

North America

omatically )—

—> Power LED: OFF

Except North America

Power LED: OFF Power SW on—

—> Power LED: RED
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Start up Operation-5

< from @to @ : A board >

The STB5V from pin7 of connector P2 is applied to the Analog ASIC (IC5000) for

supplying power to the Main CPU/PEAKS (IC8000) on the A board. The Analog ASIC
(IC5000) converts the STB5V to STB3.3V. This voltage energize and prepare the
microprocessor (CPU) for program execution. The STB3.3V from the Analog ASIC (IC5000)
is also applied to the remote control receiver and the power LED on the K board through pin
5/8 of connector A11/K10.

When the Power Switch on, the key3 signal is grounded. (#1)

The 1C8000 lights on the RED LED and is ready to power on the TV by receiving the Power
switch on, Remote on, Viera Link and so on. This is a standby state.

(#1)Only North America model: Power switch on is no need, automatically this procedure is
operated after the TV is plugged in. But the RED LED does
not light.

When the power on command from the power switch, the remote control and so on is
provided to IC8000 PEAKS, 1C8000 first outputs the “TV_SUB_ON” command. The
“TV_SUB_ON” command is provided to power board via pin 9 of connector P2.

(#) Just after transition to Stand-by mode, the TV_SUB_ON(16V) output for few minutes.
(North America model : 10s)
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Start up Operation-6

< from@ to @ : PILD board >

Ex. 43/49DS630** series

( TNPA5916** )

D7106

Rectifier

(PFC = ON
AC100V: 380V
AC240V: 380V)

D7104,
7105
R7104-
7105

Rigeeaal LO -3--

7

. vVCq 10 )«

- VCC T

: v

. IC7301

. feedback 6

™ 4 ‘ IIIIIIIIIIIIIIIIIIIII

- VH FB PC7301

Start cc > 1

NN E REF

:: [%cs @)—-r -----------

= . (mogle change) I PC7303

s T |

.t : L :
e ! PC7302 =
- Q7303 SR eI
:IIIIIIIIIIIIIIIIIIIIMIIILI:IOINI:

(*)The DC level is differient by the LCD panel.

T7301

D

L7814
0y -G
r® I Anodel
Q7804 ¢ 7
17| SRV-VLED1
' SRV-VLED2
L7813 Arjodep
o, T
‘e ' Cathodg1
Q7801 ® |\ ______
1 1l |<--|:|'T - @
D1 A7 % LED | Lo
Ly Drive ' I___pahode2
1 |<._|:|'TJ___
LD 1C7800! .
Vcck—;-f-' LD2

SRV-VLED _‘
D7401/02
/—
S T A o389
»l o
24V/ E P4
32V(") &
D7408/09
C7423 Q7403 *
16V :
ST
I E aEEn :

.o
N

SRV-16V

2

IC7401] 4

Mo

\ 4

IC7503|

(®)

CE

Q7401

g

STBSV

SRV-5.3V

P2

IIIIIIIIIIIIIIIIIIIIIII‘

SUB-ON

3




Start up Operation-7

< from @ to @ : P board >

When the power board receives the TV_SUB_ON signal from IC8000 via pin 9 of
connector P2, it outputs 2 different voltages:

16V to the A board on pins 1, 2 and 3 of connector P2.
24/32V(*) to the LED backlight board on pins 8,9 of connector P4.

TV_SUB_ON command is carried to the primary side by PC7302. This voltage is leaded
to Q7303 whcih provide the mode change signal to pin 5 of IC7301.

Therefore the operation of the IC 7301 changes the switching frequency from standby
state to working state and output voltages rise up.

Besides the ON command is connected to the Q7202 which provide power supply VCC
of PFC circuit. The PFC starts to operate then.

Output voltages from transformer T7301 start rising up until the moment when IC7401
started to operate. This IC measures the 16V line output in the secondary side. The

output of this IC is provided by PC7301 to pin 4 of IC7301. IC7301 adjust the switching
frequency by this feedback signal.

The TV_SUB_ON signal also switches on the Q7402/03/05 to provide output voltages
(16V and 24/32V(*) ) to other boards. The 24/32V(*) is provided to the LD Board for
LED Backlight Drive. The 16V is provided to the A board.

(*)The DC level is different by the LCD panel. 34



Start up Operation-8

< @ : A board (SUB voltage) >
Ex. 43/49DS630** series

LD2 E3 7;

IC7800
DCDC

LED
Drive

P2

LD
PFC p——P4 @9 6
:lj: T7202 :'24?)2\/ q Ffr--"—=—
=0 H DC/DC
M Output Q</73502 : Ic7503 H
pc/pcfanstorper 1
T7301 I
IC7301 v
16V | o
P Output Q7403
( TNPA5916** )

Y v ¥

(*)The DC level is different by the LCD panel.

1IC8000
PEAKS
SRV-16V
D= ————————- LCD_TV_SUB_ON &
11 —BGr53——— 1C5000 1STB3.3V g
Dor—IZET—>| ANALOG
3 —> ASIC
5 ________
02 T
2 IC8001
Ic5420 & I——» 3.3V {1
b1 5V ,"““,’ UB5V
IC5400 !
plaavje==s SUB3.3V s
—]/C5701/04 ST
bl1v ¢--+ 1C8100 m_>
1 1C8101 'SUB1.5v Y |
=1 1.5V S 3j




Start up Operation-9

< @ : A board (SUB voltage) >

The 16V(F15V) from the P board via pin1,3 and 5 of connector A02 is applied to Analog

ASIC IC5000 and ICs (Voltage regulators) on the A board to generate the SUB-Voltages
used for signal processing operation.

: SUB1.1V, 1.5V, 3.3V, 5V and HDMI3.3V, TU1.8V

Each voltage regulators start up by high state of DCDCEN signal which is pull up to F15V.
So F15V is provided to A board, each SUB-voltage regulator ICs start output.
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Start up Operation-10
: A board (PNL voltage) >
A

A Y Back Light LCD Module T-CON
| \ 4 a A A
2] 3D (18) (1 Y4 A9 A
l l 1C5500 ¥
IC7800
DCDC LED
Drive
ﬁ: 1C8000
. IE == PEAKS
0 | Vo
LD LD1 e
PFC ———P4-{8.9)s
:lj:wzoz 24132V c{ e IR G, Hih €, il A LCD_TV_SUB_ON [
T ) oM —
IC7201 Output Q7402 | e EE3— | 1c5000 (SEEE
DC/DC :a:;;%rrr/oé IZEW——| ANALOG
: Asl
IC7301 v SIC
16V | oo
P Output Qa3 00 M = B T '
4
o
o (m] |C8001
( TNPA5916** ) 7 o0 B o TR,
LY SUES\
IC5400 !
3.3V =2 SUB3.3V pumn
JT5y]/C5701/04 e
o 1V o810 SUBT1V s
__!ic8101 |
(*)The DC level is different by the LCD panel. > 1.5V |* m—»e,_,,'




Start up Operation-11

< @ and @ : A board (PNL voltage) >

The F15V is also used to generate the PNL-Voltage on A board. IC8000 outputs the
Panel VCC On2 signal. IC5500 starts generating the PNL12V by this signal. The
PNL12V is provided to T-con circuit of the LCD Module.

< (6) :LD board ( backlight drive ) >

After that, IC8000 outputs the BL_ON command to the LD board through P board. The
BL_ON command turns on the IC7800 for LED backlight drive. Then the backlight starts
lighting by PWM signals, and LCD panel displays the pictures.

If the backlight drive circuit does not work normally, the BL_SOS signal is informed to
the 1C8000. At that time, IC8000 stops outputting the TV_SUB_ON signal and blinks the
red LED 1 times.
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< (6) :LD board ( backlight drive ) >

(*)The DC level is differient by the LCD panel.

Start up Operation-12

L7814
'{W'I D —9—(2)
Ex. 43/49DS630** series &) T Arfodelf
" SRV-VLED argos J1
= T7301 :
77202 oro1s  AC100V: 380V | P 40210 - SRV-VLED2
D7106 Ac240v: 380v) | L7813 : Adodeb
T T I BT I % DT %{0' 8,9) WI —o—®
’f j”_ Q7801 /f" . I Cathodg1
1 3 ) (O
e | R P4 ‘| Leo \ 9
! a2 - Drive ’ahéﬁz
» : e | LD icraoo[HT
HOL15)--14 1 : D7408/09 Ve R LD2
LO o : C7423 Q7403 : —
; 16V — —
VeQ 10)+—4—— T1<H > AT - BL-ON
T : % T T SRV-16V o TTBWM
IC7301 Y 6 5 >(-3
feedback : : 16V
4 @ . E > 2
D7104, = VH FB pc7301\,] ¥ 7700 — 7
7105 |  StartVec : IC7503 STBS5V D
|1 |R7104- = 7401 U IO
7105 : I :
{ (5 REF 47 i CE SRV-5.3V
i Jes (eyr
: i (mope change) I
_____ | p2
A e QENT :
A @ """ Dt-d - NG T]) StandbylON_ =
. (S R (" W 5
S —— >t SUB-ON
P Q7401




Simple Power On Sequence (D/DS Series)

< DS/D series >

{(Plugin);
STB5V output
Power On Standbyl Power Off
v

Power LED Green

|

TV_SUB_ON signal

Power LED Red

Power LED off

<
Power SW on / Remote on

v

PFC circuit (1C7201/T7201 ) start working

l

\4

16V / 32(*)V output

|

PANEL_VCC_ON2 signal

v

PNL12V output

A\ 4

BL_ON_ON signal

A4

16V / 32(*)V up to VLED

< Display start >

North America :

(Power LED Green>RED)
(Power LED Red->OFF)
(Power Off>no exist)

(*) The DC level is different by the LCD panel.

AC Plug in

I
STB5V (form P to A) T 5V
1

Standby / Power on
Power LED ‘

SUB_ON (from Ato P)

|, Power on
(Standby)

16V (from P to A)

Panel_Vcc_ON (from A to Panel(TCDN))

|
PNL12V (from A to Panel(T{CON) ) T 12V
|

BL_ON (from A to Panel(Bagklight))

4

VLED (from P to PaneI(Bacg'Iight) )
| 4 Ex.24v

T VLED
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Simple Power On Sequence (DX Series)

< DX series > Also 16V is necessary before Power LED on at first time.
(*) The DC level is different by the LCD panel.

1(Plugin )
I AC Plug in
STB5V output
v
TV_SUB_ON signal STB5V (form P t¢ A) 5V
¢ * . . . * Power on
16V / 32(*)V output / PFC circuit start working ;
SUB_ON (from Ao P) |
Power On Standbyl Power Off —4& I (Standby)  ---------oo--
Power LED Red Power LED off : Power on
7 T 16V (from P to A) ; T 16V
TV_SUB_OFF TV_SUB_OFF R (Standby)  ooooooo-
+ + Standby / Power on
Stop 16V / 32(*)V| |[Stop 16V /32(*)V Power LED
A 4 i |
DU (.
Power LED Green Power SW on / Remote on —— Poweron —_—
v Panel_Vcc_ON (fr&;m A to Panel(TCON))
PANEL_VCC_ON2 signal \
»|PNL12V output PNL12V (from A to|Panel(T-CON) ) T 12V
v

BL_ON_ON signal

BL_ON (from A to Fanel(Backlight))

16V / 32(*)V up to VLED  North Amertea s '

(Power LED Green>RED)
(Power LED Red->OFF)
(Power Off>no exist)

VLED (from P to Peinel(Backlight) )

—I T Ex.24V T VLED41

< Display start >




(Reference : State Transition Diagram)

< Except the Americas >

Pow-SW

Power Off Power On
LED: OFF LED: Green

Plug Plug Plug Plug Plug Plug

Out In Out In Out In
v v v

[ A Acoff .} A J

< The Americas >

Stand-by Power On

LED: OFF LED: Red

Plug Plug Plug Plug
Out In Out In
\ 4 A 4
| acof it 4




4. SOS Protection Circuit and Troubleshooting
(Except 1 time blink )
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LED Blinking Summary

When an abnormality occurs in the unit, the “SOS Detect” circuit is triggered and the TV shuts down.

Shut down means that turn off the TV_SUB_ON signal. The power LED on the front panel will flash a
pattern indicating the circuit that has detected an abnormality.

Blinking Time Estimated
Peaks LD6 Peaks Defect

N('ggﬁlort'ﬁmda M'L?561 (only sLD8A MT5*§10 Board
Detect content ineup page) (D ) Euro DSG**) (DS**/D**) (DX )
BL_SOS (LED driver) 1 Panel/P

1 (occurred several sec 1 1
later after power on)
IROM SOS = Power on problem quick 1 P/A
(No F15V/SUB3.3V voltage) (occurred soon
— after power on) quick 3 —
IROM SOS = Power on problem quick 3 P/A
(No SUB5V/SUB1.5V/SUB1.1V voltage)
Memory (eMMC) read problem --- quick 5 --- --- A
No voltage SUB3.3V 7 7 7 7 A
(after wake up once)
Audio amplifier: SOUND_SOS 9 9 9 9 A/
Speaker

FRC_SOS (1C9000) --- --- --- 10 A
FAN_SOS --- --- --- 1 Fan/A
Back End SOS (inside of Peaks) --- 12 12 --- A
Emergency SOS 13 13 13 13 A
GCEX_SOS (1C4300) . . . 16 A




Protection Circuit

Back Light LCD Module
I}’u\ Back Light 3 T-CON
1 1L
LD2|3.7) (1.5) (1 X2(3)4) A19
I IC5500 1
IC7800 12\1 . 1C8000
el = [ Panel_VCC_ON [ Nlsot
rive — = N|[SO$
I IC4900 m
L » AMP |- — SOUND_SOS: — — — »]------ 9 Blink
LD EIZEPIO B O J Rk BL_SOS — = — = - 11 1Biink
LD1 I 3 -111 ———@--- --------------------------------------- i i N ISOp
PFC ——P4 @9 6 I B LCD_TV_SUB_ON [SEE P
:lj:moz (1 E () {2 | on|orF 1C5000 OFF) i
_ oM — '
IC7201 Output Q74502 ; (OFF) o] e
ransforther /0 ! N > /i | detect
DC/DClqzzoco oot | 1 "1 q B ; etec
<_|_730;|7 | R e detectl : "
IC7301 - 23 N|OFF - | i |
16V o o~ 35 —Y ('OFF) Y . | Over voltage I
Output Q7403 l‘>.’ v 57/4 protection :
P P2 | Aoz [2 z T
Q 1C8001 N
( TNPA5916** ) IC5420 I 3.3V I
N = IC5702 myyrepsy Lhy
Ex. 43/49DS630** series i e
IC5400 ! W
] 3.3V je==2 SUB : :
v |C5701/0 : ,: 1 .
N EE = fI08100 SUBTAV! :I
[ v Je== 1C8101 m4—61 i
(*)The DC level is different by the LCD panel. ' D




Troubleshooting for LED Blinking ( Quick 3 time blink )

LED blinks

Detail error

Board may defect

Quick 3

Power on problem

(No F15V/SUB3.3V/SUB1.5V voltage)

P/A

F15V(16V) is supplied from P board. If the F15V /SUB voltage is not supplied
- LED blinks 3 times (quick blink).

Ex. 43/49DS630** series

Power on.

No

Check if voltage F15V at
pin 1,3,5 of A02
connector before LED

blinks?
Yes
(15V)
A board

Remove P2 connector.

No
Check if short-circuit at
>—< pin 1,3,5 of A02 >—' P board
connector?
Y
l (shortea) S ALGL IC5500 A
A board io—z
A= -
3
5
P 8716/542
5v_J** i —{ 1C8000
P2 IC8705/5400 !
16V .
7403 ‘ 00,
Q/ [1\ $UB3.3
— e » 2 IC8100 |
w 1.1V - nrrmn >
S S
1C8101
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Troubleshooting for LED Blinking ( 9 time blink )

LED blinks Detail error Board may defect

9 Audio amplifier: SOUND_SOS A/Speaker

Audio amplifier is sourced power F15V from P board. If the amplifier work abnormally (may due
to short-circuit or overload), the SOUND_SOS signal will go low level and be detected by
IC8001 - LED blinks 9 times.

Ex. 43/49DS630** series

Remove A12 connecter.

< Power on.

Does LED blinks again? Yes
(9 time blinks)

A\ 4

A board

lNo (Power on)

L/R speaker
(wire of speaker)

E i
A2 L’l_“_l 1C8000

1IC4900 m N|sos
1FE3| avp F &= sounD sos. £=— ] 9Blink

16V
From P BOARD

vV VY

> (‘1'7@ ~)

02 A
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Troubleshooting for LED Blinking ( only DX900 : 11 time blink )

LED blinks

Detail error

Board may defect

11

Fan_SOS

Fan/A

If one of the fan does not work, Fan_SOS signal will go high level and be detected by IC8001
- LED blinks 11 times.

only DX9** series

<

Before shutdown,

are all fans stopped?

No
(only one fan is stopped)

A 4

Yes

A board

(all stopped)

Stopped fan
.. Fan x6 ..
A! A! A! A! A! A!
Aogl bt It b I
E i E E i i/ (Low=Normal)
R IR
i i i i i i 1C8000
~ S;z S;z S;z S;Z S;z S;Z Fan_SOS
1 > e e e e > X
3 ) ( all fan output low—> signal Low ) 11 Blink
IC5901 = Normal
16V
(s)—M&EM*| pcibc
From P BOARD A
A02
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Troubleshooting for LED Blinking ( 5/7/10/12/13/16 time blink )

LED blinks Detail error Board may defect

5 Memory (eMMC: IC8903) read problem A

(only Euro DS6**)
7 No voltage SUB3.3V detected A
10 FRC_SOS (Initialization of 1C9000) A

(only DX*** series)
12 Back End SOS (inside of Peaks) A
13 Emergency SOS A
16 GCEX_SOS (1C4300) A

(only DX9** series)

5 blinks is problem about memory access (IC8000 or IC8903)

7 blinks is problem about the power line of SUB3.3V.

10 blinks is problem about initialization of FRC IC (1C9000).
12 and 13 blinks is problem about IC8000 and software item.
16 blinks is problem about initialization of GCEX IC (IC4300).

IN THIS CASE, A BOARD DEFECTS

49



Troubleshooting for No Picture and No OSD (Power LED is lit = No blinking)

Refer to the block diagram “Troubleshooting for LED Blinking (1 time blink )”

)\ Patterns are
displayed
» Replace A board

< Try the “LCD Panel
Test Mode” "
No Picture
LED blink (except TC- model)
LED off (TC- model)
Is the power LED situation . Co No lit
changed after pushing the -~ C(Qe;:rl: thi:cicggg :nlg'> Check if voltage 24V/32V(*) No
button for entering Test " P . at SRV-LED in P board
) Mode? check from back side)
," No change l Lit Yes
! (LED keep lit) 24V[32V/(*)
i Confirm(Clean) the flat Replace LCD Panel
! cable connection .
., Replace A board (between A board and T-CON (Backlight part)
’,’ board of LCD Panel)
," Disconnect A15/16/19
i connecter(FFC cable to
] < Panel). Check if voltage No A
/ SRV-12V (PNL12V) in A
board
A02
Yes m
(12v) Replace A board 3
5

If entering the test mode,
the Power LED will Blink(except TC- model)

or OFF (TC- model).

Replace P board

LCD Module
T-CON

ATS [Ci

i

IC5300

1

1

_____ )
Panel VCC ON2

PNL12V
SRV-12V

1
1C8000

Replace LCD Panel
(T-CON part)

(*) The DC level is different by the LCD panel.
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Troubleshooting for No Power On (Power LED is off = No blinking)

< DS/D series >

Check if the output of
STB5V.

A\ 4

Replace A board

OK

NG

Disconnect A02 connecter.

< Short check of STB5V line >—> Replace P board

in A board. No
Shorted
Shorted
Replace A board

o1



Troubleshooting for No Power On (Power LED is off = No blinking)
DX series need both STB5V and 16V before lighting power LED. (Refer to Page41.)

< DX series >

Check if the output 16V
(SRV-16V in A board)

(A+P+PB)

Replace P board

Check if the output of OK ~
STB5V. "
NG
Disconnect A02 connecter.
Short check of STB5V line | >—»
in A board. No
Shorted
Shorted
Replace A board
DX9**
P2 A02 A
P 16V
65DX8**/7**
A02
P2 » A
P 16V
pea PB

Y

T*-65DX8™*/7**
T*-**DX900/
TH-55D X640/
TC-55DX700

OK

A\ 4

Replace A board

(A+P, A+P+LDP)

(DX9** = skip to below )
Disconnect PB4 connecter.
Short check the SRV-16V
In A board.

T*-40,49,50DX***/
T*-58DX7**,DX8**/
TX-55DX***/

Disconnect AO2 connecter.

Short check the SRV-16V >—> Replace A board
In A board.
Shorted
No shorted

>

Replace PB board

Shorted

No shorted

Disconnect A02 connecter.
Short check the SRV-16V
In A board.

(No LDP board = go to right)
Disconnect LDP3 connecter.

>

Replace P board

l Shorted

Replace A board

No shorted

Short check the SRV-16V il "L keplace P board
P board. Shorted
l No shorted
Replace LDP board P2 A02 A
P — V
LDP

P3 lLDP3 5 2




5. SOS Protection Circuit and Troubleshooting
(1 time blink )
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Troubleshooting for LED Blinking ( 1 time blink )

LED blinks Detail error Board may defect
1 BL_SOS (LED driver) Panel /LD /P
If the IC7800 detects (*)VLED : The DC level is different by the LCD panel.

1.abnormal current of backlight LEDs ( = Backlight LED broken or Low(No) VLED voltage )
2.abnormal DC/DC power supply of IC7800 (does not rise up the VLED voltage )

or the IC7800 does not work (No Vcc or No BL_ON/PWM signal or defect itself),

the IC7800 output BL_SOS signal to IC8001 - LED blink 1 time.

L7814
*k 1 * l
Ex. 43/49DS630** series —’Z)'O“-I—-Dl-% ey Arg1 LCD Module
SRV-VLED ihda r 1 SRV-VLED1 I |
D7401/02 Q7402/05 SRV-VLED2 lB.al'C}k ELCD Panel:
77301 | C7422 88V(*) Arjodep ight
Dr o o ®e9) 30 (7
; I -- = i hodd1
24v/ P4l D1 r Q7802 © . T-CON
VO : Cat“@dei__| ' board
LD \Vcc ._ a3 4 L
- L2
D7408/09 3 I( TNPAS935™) = A
C7423 1gy 7403 E E . P2 A02 (Low=Normal)
BT 1ot P LELEL_sos i
g3 & s | csooo
9‘ """ : PWM PEAKS
P (TNPA5916™ ) Q7401 SN ro | (N o S
SUB-ON




Troubleshooting for LED Blinking ( 1 time blink ) <A+P+LD/LDP> -2

Ex. 43/49DS630** series
Refer to the previous page block diagram.

|

(Power off) Connect LD1 and LD2
Disconnect LD1 and LD2 connectors. Power on. Both OK
<] connectors. Short check between>——»< Check if the voltage » Panel Module
pin8,9 of LD1 and GND, ALL OK |of SRV-VLED1, VLED2 (pin 3,7]  58V(*),
pin1,5 of LD2 and GND. of LD2) before LED 1 blink? 88V(*)
l NG l NG
LD board Power on.
Short check between SRV- Check if the voltage OK
<VLED1 VLED2 and GND | < of SRV-VLED (pin 9 of LD1) [ v > LD board
OK before LED 1 blink?
l Shorted l NG
Panel Module P board

(*)VLED : The DC level is different by the LCD panel.
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Ex. DX900** series

Troubleshooting for LED Blinking ( 1 time blink )

<A+P+PB> -1

VLED2 T p
PB T 17-28 7P § LCD Module
py 910 7t ¥
PB| [ i AR ,
SRV-VLED2 et Back ! i
Powe :_.'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'I_'__'_',"_}_______ ||ght :LCD Paneli
Ic Photo| A ->E “Anode 1 :
icouple : i E Ei e e e e — .
SRV-VLED1 | L - %
I =1 I R R s R —
VLED1 A Ll IC ‘""‘":.L" t--iCathode i T-CON
o L 3 | |
e---t--(5]-F{--2-id w0 . board
I P! s ! T .
9,10 =
Powe BL-ON I R
IC - Photo [-==-=-=----------- | - :S A
coupler ! : I8 _erQ/_QQrJt_rQ_I/_- e
SRV-BL-ON -
(TNPA6200) 3l || =EECE--» . % 'BL_SOS [ehEle
> "
(TNPAB199) P3 (1] .
\ 4
16V
P gh Z‘ Tov I
py 1C8000
......... MTK
. ?4 ...........
IC o=l e
A .. SS—— S

(*YVLED : The DC level is different by the LCD panel.




Troubleshooting for LED Blinking ( 1 time blink ) <A+P+PB> -2

Ex. DX900** series
Refer to the previous page block diagram.

|

Power on.
Check if the voltage
<] of SRV-VLED1(pin17-28 of PB1) Both OK
and SRV-VLED2 (pin17-28 of 58V (*),
PB2) before LED 1 blink? 88V(*)

lNG

(Power off) Disconnect Check if the voltage

< PBlandPB2 connector. |~ 1 5t SRV-BL-ON (pin 5 of PB1)[>—2"—»| Panel Module

Short check between SRV- OK o
VLED1, VLED2 and GND before LED 1 blink? 3.3V

l Shorted l NG

PB Module

A 4

Panel Module

Check if the voltage OK
<] of BL_ON (pin 15 0of AO3) [P>——% Panel Module
before LED 1 blink? 3.3V

lNG

A board

(*)VLED : The DC level is different by the LCD panel.
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Troubleshooting for LED Blinking ( 1 time blink )

Ex. 32D400/410, 32DS500/600 series

P LCD Module
P3 Back ___________
T7301 | D7507/08 Q7501 a1 SRV-VLED light ! i
C7502 . * Ahode . i
24/32V(*) 70V(*) 0 ! .
> [CF I |
41 : 14 : TE——
Q7801:f.i
: Q7803 | Cdthod
S : oL . T-CON |
S board
Vce
D7502 . A
C7512 16V el . E(Low=Norma
ul ?n ; : IIIIIIIIII
gl 1| . Fi 1c8000
?4 ...... e 16V  BL-ON PEAKS
- Q7510 e
( TNP4G572*) S

(*)VLED : The DC level is different by the LCD panel. 58



Troubleshooting for LED Blinking ( 1 time blink )

Ex. 32D400/410, 32DS500/600 series

Connect P3 connector.
o . (Power off) Power on. OK
< Does the blinking start > < Disconnect P3 connectors. > < Check if the voltage S Panel Module
soon after power on? No Short check between Both . 70V(*)
. of SRV-VLED(pin 3 of P3)
(after pin1,3 of P3 and GND. OK before LED 1 blink?
several )

sec.)
l Yes lShort l NG

(#Euro DS6** model only)

E Go to troubleshoot of i P board

! quick 3 time blink page | Short check between SRV-

| (check with that procedure) >—> P board
| _(check with that procedure )l <{™™"\LED and GND oK

l Shorted

Panel Module

(*)VLED : The DC level is different by the LCD panel.
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Backlight Drive Structure -1

D4** DS4**/5**[6** DX6**/7**/8** DX900
(4K) (4K)
24inch - A+P @ - -
32inch AP (@ AP @
(India : 1 Board) @
40inch A+P @ A+P @ A+P+LDP @ -
43inch A+P+LD @ A+P+LD @
49inch A+P+LD @ A+P+LD @ A+P @ -
50inch --- A+P @ A+P @ —
55inch —— A+P+LDP @ A+P , ———
A+P+PB: (only
TH-55DX640%,
TC-55DX700%)
58inch === === A+P @ A+P+PB @
65inch A+P+LDP @ A+P+PB @ A+P+PB @

Except K, GK boards
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Backlight Drive Structure -2

<) A+P > 1<(2) A+P+LDP/LD >
VLED(*) | = _LCD Papel Module _ - 1 — LCD Panel Module _ _
[ P | |
24/32V(*)| Lgp I . N =3¢ LD/ 1 v kp(+) .
: Drive I Backlight I 24/32V(¥) LoP | Backlight :
== I L [
IBLON ~—~—--- | | I IBL_ON | |
: 16V, STB5V : o[ LCD Panel : | | 16V.ISTBSV I o[ LCD Panel |1
|
| I I I : * l I
|
: AY I I : ; A I |
| | I | | : - |
1 Dr : r
IC8000 PNL12V | ; 7' Il b PNLI2V >l 1 I
(Peaks/MTK ) P | I (Peaks ) 1 T-CON I
Resize 1 | Resize I
conv. IP conv.
P I __________ I I L ——————————
<@ A+P+PB board > (DX6**/7**) (DX900)
=115 . — LCD Panel Module _ _ , _ LD Panel Mogule _ _
21380 LR PR . 1 T
390V . _i'tED VLEI*I*) @ BaCkllght | 390V < / ’: |I3-|!|E\I/De : @ Back“ght |
[ TBL_OI\-Ii > | I i E— :
“ON'-=--- | D Wi |
16}/, STB5Y : Dr LCD Panel | 16V,ISTBS\' < - - _: : Dr LCD Panel |
[ | I
1 I I I
| |
:* A I ) * A 11 I
l | | BL_ON : ! I
| | Dr | icsooo [~ — = =|— = =11 | Dr |
1C8000 PNL12V : | (Peaks/MTK ) PNL12V : |
(Peaks/MTK ) P> con | Rt P con |
Resize : | IP vony. } I
IP conv. L __________ L __________

—

(*)The DC level is different by the LCD panel. 6



