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Structure of LCD Panel and Signal Process Board 1
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Structure of LCD Panel and Signal Process Board 2

ES (except32inch) LG Panel (normal speed) |
I ______________ —
A | 1 :
| |pcme Back Light :
: for LED (LED) I I
TNPH0993 p B T ' |
I - - - 11
: [ D LCD Panel : I
I |
I |pcibc 11
I ]
I Power for 1
(Peaks LD4) I |drive : Dr | Pl
Resize : l | |
IP conv. T-CON I
2 i L
|
I 11
I LCD Panel Module I |
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A board



Signal Flow of T*-L**DTS50/ES, TX-L**ETS/ES0

Opt Audio out T*-L**DTS50/ES, TX-L**ETS/ET50

,| [1C8600 A board (TNPH0993**) .
LAN Ethernet A12
* - headphone ]
I—l 0 IJ USB3 (¥) WiFi (#) 1C4900
X8600 20 (# (PWM) AMP
(#): only ET50/DT50 Bluetooth
. . 1IC4901 (#
*):different by region for 3D - i
) yreg Ao1(E IC8458 () AVIP
USB Hub
Audio out IC3052 (*)
*) AMP a9 LED/
(é G R) :J;B CISLOT Remote
PC - - (only Euro) K Board
[ comp1o 1 (Y PoPrj
COMP1/2 I
— 1C8900 | lc5000
Video1 Wl FLASH IC8902 Reset/
ROM EEPROM STB3.3V
A
SCART (*)
X8300
L 8h
TU6702-06 ! |
A(SIF) 1 | Audio oSsD
o IF
TUNER Digital (IFD) . CH
I/F Digital
> Processor
s > Video >
D g IIF Resize MIX
Card I/P conv.
HDMI1/2 Pixel conv. >
Jicazo0 ; | 1C8000 Peaks LD4 | Al Gamma
HDMI3/4 HDMI SW ﬁ I

. . | TX-L**ET5 = DT50 - A21 - IC4901 |
| 42/4TE5 = DT50 - 1C4901 - A20 - A21 : SDRAM | | SDRAM | | - LOGO-LED - (Satellite;

___________________________________________________

___________________________________________________




Signal Flow of T*-L**WTS30

A12

1C8600 Opt Audio out T*-L*WT50* (TN PH0994**)
LAN
Ethernet — headphone
. . 4OH xss00 1C4900
(*):different by region EZO I (PWM) AMP
. Bluetooth
Aud(|i)) out 1C3001 for 3D v 1C4901
AUDIO 2] 1C8458 AMP
SCART SWITCH USB Hub
(*) >
—e —AN————
— Audio (R/L) CISLOT
COMP1/2 > * (only Euro)
R GB) USB
VIDEO 11213 5900 1C5000
PC  |—
(Y Pb Pr) SWITCH MY'ﬁE . FLASH| | llc8902 Reset/
( r) ROM EEPROM STB3.3V
=\ n
Video1 V) | — -
. (HIV)
RF(V
V) X8300
i
| P
I
TU6702-06
A(SIF) I Audio 0oSD
IIF
TUNER Digital (IFD)
> Digital
> Video A16!
> Processor -
SD ’ . g
Resize MIX
Card i I I/P conv.
Pixel conv. >
HDMI1/2/3/4 [ 1C8000 Peaks PRO4 | Al Gamma
A A A ;A
VNMTEN = RTEA « MADBY) 4 12004 | ica200] || fics201] || fics202 || [ics203]
! = + + I |
WT50 = DT50 + DDRx2 + 1C3001 | SDR3 SDR3 SDR3 SDR3
-1C4700 -IC3052 SDRAM || SDRAM || SDRAM || SDRAM

A10

LED/
Remote

K Board



Signal Flow of TC/TH - L**ET5/E50 (TX-L**ET5)

1C8600 Opt Audio out TC-L**ET5/E50, TH-L**ET5
LAN " Ethernet - (TNPH1006**) A12
USB3 (* - Headphone (*)
LpgH () ]| WiFi G 1C4900
X8600 20 (# (PWM) AMP
(#):except E50 I v
(*):different by region 1C8458 (*)
USB Hub
Audio out 1C3052 (*)
. USB CI SLOT Remote
(R G R) 1/2
PC _ . (only Euro) K Board
COMP1/2 (Y PoPr) IC5000
1C8900 Reset/
Video1 ) FLASH 1C8902 STB3.3V
ROM EEPROM
SCART (*) i TX-L**ET5 (Only Euro
is separated into 2)
A board (TNPH0993**)
X8300 i
r| i 'T i FR board (TNPA5587**)
e :
TU6702-06 I | | 9350
A(SIF) I | :
' Al,’,f:w 0SD "1 EEPROM
e Digital (IFD) S c|;/|; : X9100
Digital 0
— | vieo | el
> vid Processor % 1| [_1c9100 Right  [TCO01
> ideo o
SD g IIF Resize MIX s
— [ FRC
Card I/P conv. Db Double Speed
HDMI1/2 Pixel conv. ,_|: > >
ica7o0 || 1C8000 Peaks LD4 | Al Gamma e Left
HDMI3/4 . i I TCO022
HDMI SW ﬁ I : TC02A
ETE — MTEN leAGnd . Am4 T 1C8200 ica201] I 1C9250
: + [C9100 + 1C9350 + 1C9250 SDRAM SDRAM : 7




Signal Flow of T*-L32E5

Opt Audio out

T*-L32E5 A board (TNPH0992**)

LAN 1C8600
Ethernet headphone A12
LI O |J 1C4900
X8600 (PWM) AMP
(*):different by region
Audio out IC3052 (*)
() AMP o LED
(é G B) :J;B CISLOT Remote
PC - - (only Euro) K Board
COMP1/2 (Y P Pr)
1C8900 - 1IC5000
Video1 Wl FLASH IC8902 Reset/
ROM EEPROM STB3.3V
A
SCART (%)
X8300
0
i LY
TU6702-06 I
A(SIF) I Audio oSD
- I/F
TUNER Digital (IFD) S
|/F Digital
REL > ' Video 15 [A16
> Processor
s > Video >
D ’ VF Resize MIX
Card I/P conv.
HDMI1/2 Pixel conv. 'S
s[ica7o0 ; | 1C8000 Peaks LD4 | Al Gamma
HDMI3/4 HDMI SW ﬁ I I%‘:ﬁ&;
I
1C8200 1C8201 Control | L
_""""""""""""""""""""“"““'". DDR3 DDR3
i 32E5 = 42/47ES5 +1C4101 +1C4301 SDRAM SDRAM 8




Troubleshoot of Picture Problem

Check by signal flow Check by picture/audio signal flow,
1. Is all input abnormal ? / How about audio ?

2. Check the Test Pattern

< symptom >

HDMI problem || signal

(OK: 3.0V,
NG: No or Low voltage )

\ 4

HDMI1/2 : 1C8000(+1C8902)
Only HDMI3/4 : 1IC4700

Check the voltage level of HDMI input

Picture abnormal

IC8000(+1C8902)

Picture freeze ||| Reboot / Error message

1 (History of R/E counter)

1IC8900

and the registration information for
video service in IC8902.

iAnd the final KEY data is generated by IC8000
' when SELF-CHECK is done. |
iAfter that final data is stored in E
 both 1C8000 and 1C8902.

' So when IC8000 is replaced,
also IC8902 must be replaced.
(When 1C8902 is replaced, '
IC8000 is not necessary to be replaced.)



Troubleshoot of Power On Problem with A board(1/2)

Check by power on sequence

< Difference from last year model >

# The new models with the Peaks LD4/Pro4 happen the fast 3 blinks

: instead of 14 blinks of the previous model.

# The EEPROM(IC8502) is integrated to Flash(IC8900). The memory block is separated. :

| After just AC plug in, the Peaks IC accesses to the EEPROM part of IC8900 once (about 300ms*).
(The standby power always output to A board, when plug in.) |
If the Peaks IC can’t read the IC8900 at that time, fast 3 blinks happened.

*The time is different by the model and state.

< symptom >

Check if TV_SUB_ON signal

Just AC plug in, - - .
SOS fast 3 blinks > < Z: tfoittp;(;ohr:i? signal once. .

A

IC8000(+1C8902)

OK
<Check short circuit of > One of the IC of P15V line
P15V line Shorted (check by power distribution)

\I No Shorted

<Check output voltage of >_<Check short circuit of 8:?‘:': Lhe Ig“',;r
SUB3.3V (about300ms) power line :SUB3.3V = *| {check by p
NG Shorted distribution)
oK l No Shorted

1C8900 (1C8000) IC5400 10




Troubleshoot of Power On Problem with A board(2/2)

< symptom >

Reboot / Error message
(History of R/E counter)

A 4

IC8900 | 1C8000(+IC8902)

SOS 13 blinks

(Except E5 model)

. Check short circuit .
SOS 10 blink _>< of PNL12V line —>——-—- One of the parts of PNL12V line
Shorted

l No Shorted

IC5300

Only T*-L32E5 model

(SOS 8 blink) —»<%2‘2:"1‘132°” creulf ™~ I Q4106+IC4101
Shorted

l No Shorted

IC4101

11



Power Supply Distribution (1/2) : T*-L**ES

1C5000 STB1AV TX-L*ET5/ET50, T*-L**DT50/E5 (TNPH0993**)
—y STB5.8V/STB5V :
g ) Y 6 |
STB5.8) 3.3V (5 STB33V '
Bt (6 s Q8) . STBRST
HDMI5VA/B e RESEL(1D) . PEAKSRST
&, %:% s | 2
e ) e > DCDCEN SUB_AI_3.3V ’ D
. Al Lo LED
TV_SUB| ON 2)SUBOV - (AC3052(") o Remote
pcoceN_ fic8100] | a0 g1y CAMP | y vy vy
) — . >
A (8)14v = - Icsoo0] |
— DCDCEN . -
--» Icg101] = > T
16V (G P1SVI | (8) 1.5y | o1 ' ; X8300
=] | DCDCIN IC8200) ic8201|
DCDCEN DDR3 DDR3
-~ IC5400] | L3400 )55 3y ‘
(D 2 3.3v >
@ 5 06 (5D @ I|23UB1.8V
a 1C200Z(#1)|ics458(#2)| | ICBIU EM 1.8V >
' opamp ||USB Hub Peaks LD4
for LOGO_LED
POWER |ON/KEY3 Bluetooth 0
""’@' """ > oo fersD X SUB3.3V
N e P v ” P_PORTO03__ C5720 (* ]
: (6 BL ON p_porTo3 "|IC5780 (*)] | ..o TU_1.2V/2.5V FE_1.2V/1V..5V SUB1.8V
5 —(2)2.511.2V [ 1)2.5/1.2v(5) |
i A02 : 3 v
e i Only [TX-DT50 . [ [rue702-06
| ! . »| TUNER
Power| poWER ON L :
sw | — IC5000
[GK] ; IC8706 b HDMI3.3V/HDMI_SWS3.3V,
jv * T CL_LPOWER_ON E — Tv_sus_oN
o 8404( 1C2700 KEY3 | !'!PANEL_VCC_ON2
E% : T BLON
SD card “
. . . P_PORTO03
v (*): different by region CI_POWER_ON

(#1):only DT50

(#2):0only ET50/DT50

FRC_XRSTIRESETN1 2



Power Supply Distribution (2/2) : T*-L**ES

TX-L**ETS/ETS50, T*-L**DTS0/E5

P15V
DCDCEN
-*|[lc5440] | 15440 USB5V
> 2 sv [ 1 ' (L\ ’
1 _}ﬂ— 1
IC8454 Ic8455(#2) |IC8457'#2
USB_Pow USB_Pow USB_Pow
®
UK8as52(#2)  |A20(#2)
@
1 { =
P15V -
R4)
P15V ~1C4901(#2
>>< AMP
PANEL_VCC_ON2  For E5
. A18|
1C5300 L5300 PNL12V 48-51 To LCD
»2) 12V —(1 » Module
(TCBoard)
For ET5/ET50/DT50
PNL12V, . ,
To Lcb ToFR .
Module Board .\ oy for TX-ET5
(TCBoard) !(To TC11).

OEBLK / OENB
(PWM_ENB/AV!

FRC_XRST/RESETN

>

e

(TNPH0993**)

(#2):0only ET50/DT50



Power Supply Distribution : TX-L**ETS5

TX-L**ET5**

PNL3.3V

(TNPA5587**)
(FR board

TNPAS587**)

FRC_XRST OEBLK/OENB

A 4

A 4

(TC Board);

L9301

EEPROM

FRCDCDCEN !
S S ¢---->11C9301

L9300

FRC_1.8V

FRC1.0V

A 4

 E— |

FRC

,| Double Speed




Power Supply Distribution (1/2) : T*-L**WT50*

IC5000 T*-L*WT50(TNPH0994**)
—y STB5.8V/ISTB5V STB1.1V
9 ) "V @ A10
STB5.8V 33V (30 STB33V 5
Bt AT Q8 - ST RS 19
7\6 :
HDMI5VA/B RESET (1) PEAKSRST :
SUBSV : L
o 14 3-?:? 15 — :@
(13) (1) e (g gy » DCDCEN SUB_AI_3.3V LED
TV_SlUB| ON 2) » SUB9V Lo Remote
bDC JCEN; 1C8100 L8102 gugq .y ‘ vV vy
*(9)1.1V =3 > lcsooo] |
1} — DCDCEN SUB1.5V O
Q) s lcs101] = > T
16V ®_ P15V/ > 8 L8101 A4 Y v y
1.5V X8300
=y_|DCDCIN licg200| ics201|| [ Ics202] Ic8203|
DC )CEN DDR3 DDR3 DDR3 DDR3
IC5400[|  suB3.3v
(D *(2) 3.3v [ }\
L5400 \ 4
o= 37058 5 (8)
! 3507
7 e Aq] | 1C8458 1]IC2002 EEPROM
5650 (# 1C8600 B USB Hub || opamp
uetoo for LOGO_LED Peak
—t4)3.3V thernet |—| IJ - L
POWER |ON / KEY3 . Ll |J (for 3D) 0 PRO4
________ N7 R : X8600
@ , P_STMTIME6 P TR D_ ______________X.8_4l5_0_ _______________________ SUB3.3V
: - - ! P_PORT03-- * P_PORTO3__
= € BL_ON : : IC5780 () | 75 TU_1.2V/2.5V SUB1.8V
| - : —>(2)2.511.2V =
E 602 : i X y v A
e | : Only [FX-DT50 [ [rue702-06
| ! 5 . —»| TUNER
Power | i S e :
sw | DOWERON| T , IC5000 SUB9V
= r i DCDCEN :
lGK f ~-*|IC5420]| L5420 SUB5V \ IC8706/]  HDMIZ.3V
' { (2) sv s > l »(2)3.3v 3 > ‘..
1 TV_SUB_ON
| IC8660
(!)-e mm KEYS i | PANEL_VCC_ON2
CN8660 w c_'jpo_“';%? . ‘4;1}}}_2'-_-_’_: BL_ON
IE P15V SD card L, o e OEBLK / OENB
. P_PORTO03
| (*):only Euro CI_POWER_ON 15

(#):only north America




Power Supply Distribution (2/2) : T*-L**WT50*

T*-L**WT50* (TNPH0994**)

P15V
DCDCEN
-~ 1IC5440 L5440 USB5V
X8 sv [T (L\ }\
1 1
1C8454 1C8455
USB _Pow USB _Pow
(&) (&
JK8451 JK8452
I~ L~
9 9
P15V 1|c4900 USB USB USB (WiFi)
>~ AMP
R4
P15V 1|C4901
>~ AMP
4
PANEL_VCC_ON2
1
1IC5300|| L5300 PNL12V | To LCD
—(4) 12v ™ Module
(TCBoard)

(PWM_ENB/AVI

16



Power Supply Distribution (1/2) : T*-L**ETS/ES0

1C5000 STB14V TC-L**ET5/E50, TH-L**ET5 (TNPH1006**)
— STB5.8V/STB5V 11V : A10
9 »37) 30 AL
STB5.8V 33V Gy STB3.3V (5)
Bt (6 s Q8) . STBRST 19
HDMISVA/B CRESET(TS  pecsRST_ |
SUBSV : L
14 33 15 — @
A3 ——(1) 0 R » DCDCEN _ SUB_AI_3.3V LED
Tv_suB| oN 2)SUB9V > iC3052 (*) o Remote
DCDCEN_ 1C8100 L8100 SUB1.1V AMP ; Y ¥
y —] . >
a (8)1.1v = . icsoo0] |
— DCDCEN . _
i lics101] = > T
16V @— P15V/ ! 6 1.5V L8101 y ¥ X8300
oy _|DCDCIN lic8200] ic8201|
DCDCEN DDR3 DDR3
—{IC5400| suBsav R
(D (2) 3.3v [ g
o= L5400 37138 E?@ ||Tml SUB1.8V
= fca4ss (1 - a2
' USB Hub 2ol Peaks LD4
POWER |ON / KEY3 6
________ Jast-----» TUNER
.m “-----
5 © BL_ON
i A02) 1C5000
L"""'""""'. DCDCEN
| _ --»[IC5420]| L5420 SUB5V HDMI3.3V/HDMI_SW3.3V,
Power POV\:(ER ON (2 sv *~ T CI_POWER ON
sw| - cseso e —-»]IC8404 (*
(6K ; CN8660) w HDMI SW KEvs § ] TV.SuBON
j’ sbcard 2Oy T R=I2 | 11 PANEL_VCC_ON2
T eLow
v <
SUB5V OEBLK / OENB
[P] P15V 1C9351 CI_POWER ON
FRC_XRST/RESETN
v (*):different by region 17




Power Supply Distribution (2/2) : T*-L**ETS/ES0

TC-L**ET5/E50, TH-L**ET5 (TNPH1006**)

P15V
DCDCEN
" IC5440| | L5440 USB5V . !
»(2) sy [T ' }\ }\ E |
1 1 i i
IC8454 Ic8455 (*)] :
USB Pow| |USB Pow| ! i
DKks4as1] [Ksas2() ! :
P15V q |§:ng:o USB USB | USB (WiFi) |
2 . (except
(*):different by region i E50 series ) |
P15V
SUB5V
(TNPH0993**)
: _________________________________ O_E;LKIIOEINB (FR board
PANEL_VCC_ON2 FRC_XRST/RESETN TNPA5587**)
I A 4 A 4
1 A R
| n : _09351 PNL3.3V | tesioo
IC5300f| L5300 TolLCD |
PNL12V . —L
() 12v L+ ~/Module | m?ﬂ =
: i
R . (TC Board), EEPROM (D FRG X9100
e
| e 8Ic19232 ﬂ1 ; .| Double Speed
I ! . ]
. FRC_1.8V
I FRCDCDCEN ! -
| BT *---->1c9301 169250
! »(®) 1.0v | 2 FRC1.0V >
I L1

18



Power Supply Distribution (1/2) : T*-L32ES5

STB5.8V

TV_S

16V

________

UB|

© &

P15V/
DCDCIN

SISIO)

—————————

<&

P15V

HDM|VA/B T*- L32E5* (TNPH0992**)
IC5000
1.1V STB1.1V A0
"""""" STB3.3V
------------------ STB RST (19
________ PEAKSRST  _ _
———————— > PEAKSRST2 4@
________ » DCDCEN SUB_AI_3-3V LE-D_
2)SUB9V ’ﬂlES 3052(*) Lo Remote
DCDCEN _ 1C8100 L8100 SUB1.1V AMP v ; vV V
| — : >
(8) 1.1V [— > [csooo] |
DCDCEN SuUB1.5V —
--»{ Ics101] = > T
! (8) 15y | L8101 ' ' X8300
1C8200) lcs201]
DCDCEN DDR3 DDR3
o IC3400]) syg3.av
' (2) 3.3v |3
L5400 @
EEPROM 9 Peaks LD4
6
TUNER
1C5000
DCDCEN
--»Ic5420]| L5420 sUBSV \ IC8706|] HpMmI3.3V/HDMI_ SW3.3V_
@ v > >(4 > !
|08660 CI_POWER_ON
(D ~NC8404(*) @ o1 Slot
[0}
AT R e & HDMI SW — &L on
SD card JK1070 KEY3_ i !iiTv_suB_oN
<;--==---' PANEL_VCC_ON
PR !

(*):different by region 19



Power Supply Distribution (2/2) : T*-L32ES5

P15V
DCDCEN
"> IC5440| | L5440 uUsSB5VvV
»(2 sv [ 1 ' }\
1
1C8454
USPow
JK8451

D)

e

P15V |c4900 UsB

: AMP
15 |A16
TTTTTTTTTmmTmooesem oo > @
! VON31V
AVDD_ENB | mmm e > @ @
= AVDD_on (H=on) VOFFZ(-GV)
TCON15.6V AVDD12.6V
1 .,
PA4153
(fuse)

PANEL_VCC_ON --
PEAKSRST2
=DVDD_on (H=0n)

DVDD2.5V

SUB3.3V

TCON2.5V
1IC8000

T*-L32E5* (TNPH0992**)

DCDC charge-pump:

Refer to the Appendix page

20



Protection circuit (L**DT50/ET50/E5(except 32inch)** / TX-L*ET5**
TX-L**DT50B < A board :TNPH0993**>

< SOS signal >

SUB3.3V SUB1.5V USB5V SUB5V 1IC5000 Normal="H
ASI BON
SUB1.1V TU_1._2_V/2.5V B P15V ) mute SIC_SUBON/
8\ LCD_TV_SUB_ON (Emergency: 13 blinks)
<—</
V V YV A02
ovP LD P SUB3.3V
Vi 7N N AD17

N

or 13 h
| D_T Pandgl STB3.3V @ 7 blinks
Normal=“L” i 4 %

AD15
Nornmpalg“L” | j BL_SOS Q

1 blinks 1C8000
(after BL_on)

' FR board (only TX-L*ET5*) ! Peaks
! - LD4
. [1cet00 | 15— 0—()

| FRC | T e ———————

| Double ! REG /

! Speed I

: ! RESET SUB3.3V

i LCD Panel module (DT50/ET50*) % o019

: o SOUND_SOS

| IC | A15/ 10 blink (Depend on the panel) 9 blinks

! T-CON . ' A18  ET5:FRC SOS/ Power of Panel(PNL12V) SOS

TR R I ooyl | .DTSOETS0O:ZWEISOS N

: P E5: No 10 blink

Nothing (37/42/47E5) ------ bl 21




Protection circuit (L**WT50**

SUB3.3V SUB1.5V

T*-L**WTS50

< SOS signal >

SUB1.1V TU_1.2V/2.5V

N

USB5V SUBSV

P
SE \V4 A4
N N

1C5000

mutel«——

N

IC
T-CON

Normal=*“L" i

_______________________

LCD Panel module

OVP

Y

10— 0
REG/
RESET

L&)

< A board :TNPH0994**>

Normal=*“H"

ASIC_SUBON/

LCD_TV_SUB_ON

(Emergency: 13 blinks)

10 blink
ZWEI SOS

A02 ‘
Lo| | P [ ——go
STB3.3V @
Normal=“L” BL_SOS
1 blinks 1C8000
(after BL_on)
Peaks
PRO4

1C4900
Audio
AMP ( 22

1C4901
Audio
AMP ( 22

SUB3.3V

:

SOUND_SOS
9 blinks

AL30

Normal=“H"

SUB3.3V

7 blinks

22



Protection circuit (TC/TH-L**ET5/E50**

TC/TH-L**ET5/ES0
< SOS signal >

SUB3.3V SUB1.

5V

SUB1.1V TU_1.2V/2.5V

222

/

/

N

< A board :TNPH1006**>

SUB3.3V

7 blinks

USB5V SUB5V 1IC5000 Normal="H"
ASIC SUBON/
P15V « mutel«—— =
T T (8) LCD_TV_SUB_ON (Emergency: 13 blinks)
4 \V4 IJ' A02
andl | P
OVP > < p
i i\ 13 AD17
. <DJ STB3.3V @
Normal=*“L" %
Normalg‘“L” BL_SOS
PNL12V Thblinks | 1c8000
1 (after BL_on)
N - Peaks
ormal=“H” Normal=“L” L D4
47k > Ts\ W /17\ >
SOS_SENSE G - TV_SOS @
N N S 8 blinks
REG/ (after Panel_Vcc_on)
% 47k
L RESET SUB3.3V
1IC9100 SOUND_SOS
FRC 10 blink 9 blinks

Double FRC SOS / Power of Panel(PNL12V) SOS
Speed >
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Protection circuit (L32E5™

T*-L32ES
< SOS signal >

SUB3.3V SUB1.5V USB5V SUBSV
SUB1.1V TU_1.2V/2.5V

110 11

N N

P15V <

\V4

N

N

Normal=*“L" i

1C4101

VON31V

Normal=“H”

>,

SOS_SENSE

o

< A board :TNPH0992**>

:

SOUND_SOS
9 blinks

AD19

SUB3.3V

7 blinks

IC5000 Normal=“H”
mute ASIC_SUBON/
1 —
(8 LCD_TV_SUB_ON (Emergency: 13 blinks)
pandi [ P[]
ane
OVP > 13 )¢ AD17
D_‘[ STB3.3V C
7 AD16
[NormpalE“L” | BL_SOS
1 blinks | 1C8000
(after BL_on)
Peaks
Normal=“L" LD4
18) DO (17 >
%) NI TV_SOS AA15
........................... 8 blinks
REG/ (after Panel_Vcc_on)
RESET SUB3.3V

24



Protection circuit block diagram of Panel Drive

Power board
for LED Backlight

LED

LCD Panel Module

T-CON board

TC/TH-L**ETS5/ES50
e
|
............ N P15V | @ 24v |
S g ' o -
2 : —_—— e ]  ——
O, i ' %Z:
P 0 | BL_SOS BL_SOS
P2[ 2T Gy (o &
= ,
A02_5-(3) 135) (4 Tdo1A
A - P15V J{ 12v A
E v 4 v ‘ g 5V N ;, PNL12V >
: 13.3V|[1.8V|[1.5V][1.1Vv N E) '
: : 4
O TTTTTTY (TTTTIT TTTrrr: TTTTTTTTrrrs BT »! :
: SUB3.3V -
SUBTE T ] DETECT
sugtsv, ] :
(OFF) SUB1.1V IE{E
.4 .......................................................
|C4900 2 v ¥ 2 v ’/8 7
AP-AMP SOS7(SUB3.3V) LI
IC5000
= . ANALOG
ound_y~s 1cs000 -ASIC
Peaks LD4 TV_SOS|« @. ..... 18
1C9100
FRC
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Protection circuit block diagram of Panel Drive

TX-L*DT50/WT50
LD Power board
T o T T T T T T T for LED Backlight
B 1 5\ | ’ VHAY [E4Y)
: [
zi CC o e A8 ; J;ﬁmsv _[ices00
| :
: < 10
P g : BL_SOS BL_SOS LED Control
P2 & : P4
> —
I_' : \ 4 Yy vV V¥V VvV v VYy VY v
Sﬁ@ 1,3,5) 4 TC01A LED
A A2—9— 12V
P15V >
SR S N ) /;\ PNL12V
3.3V|[1.8V|[1.5V|[1.1V 13, -
N VO OO VOO O i 4 T-CON board
: SUB3.3V
SUB BT : DETECT
5 sug1sM. ] )
OFF SUB1.1V]
A L I T Y A | LCD Panel Module
IC4900 N T B N OIU
AP-AMP SOS7(SUB3.3V) LI
IC5000
= 1 sos ANALOG
ound_s%S 1c8000 -ASIC
Peaks LD4/Pro4
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STEY
&

ICSOOO — Drvizy | » - r y B

| Lo (= @ed |3 lerpyyy —>
H BRI MY
(Block Diagram) N EE e Y] e
. . |
Lpoa |28 1':';'?‘:1_ L T —
13V
| - I 3
i | ;!...AJ_R‘]'HI.H"- —
| 3 e =255
< FWMADLT 22 MONSTRIY

:c.mﬁ STRIIW
BlerppsT —
2 SWOFFDET —»

> PWNLATY

—> PWMPIWON |

) A CT
OVP f - MOW MUTE +——
e .T.IT'.': 1y LMITETE
> 7 i
SUBON * VREF | !
E" EXTMUTE —»>
GND |2

>  MONDTVIAY

0
= - -_
il ]
IR r{l_(%' = '_| J:I
l{% J—T—m— HPMUTE —

SF HP MUTE <«—

<  DIOCTL

<«— PEAESRS]

¢ PEARSRET AMPETRY & —b

SOUTRD S05 DET «—

—>  SURSV
SOUNDSOS —»
«— spvoe s LER) EE “3 s
. 3318V lﬂ CRN ) e —
Difference = — _ e
: —* Sb_UHS i = u.f| RPN —
AN34043AAVF : 30pin output = 1.14V al TVSOS

(AN34043A-VF : 30pin output = 1.2V) 7



Component Location

IC5400/L5400
(SUB3.3V)

IC5440/L5440
(USB5V)

< TNPH0993 >

(This picture is
trial model,
Just for reference.)

A02

From power board

1C8900

1IC5420/L542( e et (Flash)
(SUB5V) ol - e

A12
A bl . :

To speaker/woofer _ = s it _- ':.‘r ;
o R i G 1C8902

1C4900/4901 /
S — wnikiir > : (EEPROM)

IC8000
(Peaks)

(Audio AMP)

IC5300(PNL12V

IC8600 A

(LAN) To T-CON 1IC4700

(HDMI SW)

IC8458

(USB-Hub) A20
To WiFi

A21
To Bluetooth

A10 | oA
To Power LED i

IC5000
(STB3.3/1.1V)

IC8702(SUB1.8V)

IC5780(TU1.2V/2.5V)
28



Power On Sequence ( AC Plugin ) : DT50

Just AC plug in ( to Power off or Standby )

AC plug in

Reference : waveform of TX-L42DT50

( The time is just reference. Checked by trial model.)

A

A

STB5.8V/5V(TP2017)

This page is No need for north America model

A

STB3.3V(from 1C5000-32pin: TP5002)
STB1.1V(from 1C5000-30pin: TP5003)

STB_RST

A

(from 1C5000-28pin to IC8000) TP8910

2.3s (to OFF) 94s : to Standby ( OPT = light on))

v

<
<
'

X8300 (1C8000)
5 20ms
TV_SUB_ON | . . *There is no OFF state in North America models.
(from IC8000 to P-PCB via A02-13pin(P2-7pin) )  266ms ;| to OFF (94s to standby) : refer to the Power board page
E — g
' Lk :
P15V input : 38ms ! !
DCDCEN - — 52ms
( from 1C5000-11pin to each DC power IC ) !

SUB5V/3.3V/1.5V/1.1/USB5V output
SUB3.3V SENSE (IC8001) SUB9V output

P_XRST/PEAKSRST

( from 1C5000-12pin to 1C8000 )

: \ ( If low voltage, fast 3 blinks )

Flash CE

(1C8000 to 1IC8900-9pin :R8914)

186ms ——*

186-265ms
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Power On Sequence ( Power on:1/3 ) : DT50

Power-ON Reference : waveform of TX-L42DT50

( The number of the time is reference. )

STB5.8V/5V(TP2017)
STB3.3V(from IC5000-32pin:TP5002)
STB1.1V(from IC5000-30pin:TP5003)

STB_RST
(from 1C5000-28pin to IC8000) TP8910

'€ ----—-- »
< >

Power SW_O | PusH

———No need for north America model

X8300 (IC8000)

>
>

13ms _
TV_SUB_ON
(from IC8000 to P-PCB via A02-13pin(P2-7pijin) )
—
] A
P15V input 36ms |
DCDCEN S

( from 1C5000-11pin to each DC power IC )

SUBS5V/3.3V/1.5V/1.1/USB5V output
SUB3.3V SENSE (I1C8001)

SUBYV output 46ms |

30




Power On Sequence ( Power on:2/3 ) : DT50

TV_SUB_ON DCDCEN
i w
[ T
P_XRST/PEAKSRST ; )

( from 1C5000-12pin to 1C8000 )

180ms !

Flash CE
(1C8000 to 1C8900-9pin :R8914)

i
—

184ms —— >

| 184-264,268-282ms  510-670ms

+—>

R_LED A10-3pin
Power RED LED ( to Standby)

Low = Light ON

AT WNIRR

1.5s-2.2s

2.4s---

etail

is different from the model. )

Power LED (RED)

Low = Light ON

blink

L

[ 1 [ ] |
Power LED (GREEN)

G_LED A10-4pin —_—

Power GREEN LED ( To On) ; 266ms
PANEL_VCC_ON2 | | >
(from 1C8000 to IC5300-1pin) 280ms E E
PNL12V output 280ms >
PWM_ENB | 428ms
( from 1C8000 to T-CON A15-57pin ) r -

| 428ms

BL_ON (Backlight_ON)
( from 1C8000 to A02-6pin (P2-11pin))

v
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Power On Sequence ( Power on:3/3 ) : DT50

TV_SUB_ON DCDCEN --- 3.5s
S W s
BT_LR ! | 428ms
(from T-CON to Bluetooth Adaptor(A21) ): ; >
AVDD_ENB (OEBLK) | 428ms
( from 1C8000 to T-CON A15-56pin ) ! ' i

P_SDA1 (PEAKS_EEP_SDA) :
(1C8000 to 1C8902-5pin ) :

( The detail is different from the model. )

| 510ms  g940ms
: | 3.25s-3.45s
5 : >
TCON_SDA 46ms —
(from 1C8000 to T-CON A15-54pin ) b
1.2V
Picture signal : : A
( from IC8000 to TCON board) E 3.25s —
AMP_XRST/P_PORT21
(1C8000 to 1C4900/01-4pin) 338s
MON_MUTE L
(1C8000 to 1C8000
through IC5000 (25pin to 24pin) ) ; - ’ 338s———
. 266ms !
SP_HP_MUTE
(IC8000 to Headphone signal lines ; |
through 1C5000 (22pin to 23pin) ) | ;
ATNMIRRIN
Optical Audio out (RED) A 34s ——— H ‘ H ‘ H‘ ‘ Light ON
L T TTTIT
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Power On Sequence ( LD board ) : DT50

TV_SUB_ON | DCDCEN

~

(LD board)

66-430ms

Output from LD board to Panel (LED-K*) |

Low = Light ON

---3.35s

--- 3.65s

P15V ( from P board to LD4-1,2pin )

15.6V

VLED ( from P board to LD4-5pin )

54V

FB (LD4-7pin ) LD to P board : /A

2.4V

33
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Power On Sequence ( AC Plugin): ETS5

Just AC plug in ( to Power off or S

tandby ) Reference : waveform of TX-L37ETWS

( The time is just reference. Checked by trial model.)

A

AC plugin —

20ms

STB5.8V/5V(TP2017) 4
STB3.3V(from IC5000-32pin:TP5002)

STB1.1V(from 1C5000-30pin: TP5003)

STB_RST 1)
(from 1C5000-28pin to IC8000) TP8910

2.3s (to OFF) 33s : to Standby ( OPT = light on )

v

<
<
'

X8300 (IC8000)

>

20ms
TV_SUB_ON |

(from IC8000 to P-PCB via A02-1 3pin(P2-74;n) ) 236ms: tL OFF (32s to standby) : refer to the Power board page

*There is no OFF state in North America models.

»
»

P15V input ' 13ms

R 26ms

DCDCEN
( from 1C5000-11pin to each DC power IC ) :

-

SUB5V/3.3V/1.5V/1.1/USB5V output
SUB3.3V SENSE (1C8001) SUB9V output

: \ ( If low voltage, fast 3 blinks )

P_XRST/PEAKSRST : ! *
( from 1C5000-12pin to 1C8000 )

Flash CE
(1C8000 to 1C8900-9pin :R8914)

154ms ’—’

154-234ms



Power On Sequence ( Power on:1/4 ) : ETS

Power-ON Reference : waveform of TX-L37ETWS

( The number of the time is reference. )

STB5.8V/5V(TP2017)
STB3.3V(from IC5000-32pin:TP5002)
STB1.1V(from IC5000-30pin:TP5003)

STB_RST
(from 1C5000-28pin to IC8000) TP8910

'€ ----—-- »
< >

Power SW_O | PusH

———No need for north America model

X8300 (IC8000)

>
>

i 13ms _
TV_SUB_ON
(from IC8000 to P-PCB via A02-13pin(P2-7pijin) )
—
' A
P15V input 13ms |
DCDCEN L

( from 1C5000-11pin to each DC power IC )

SUBS5V/3.3V/1.5V/1.1/USB5V output
SUB3.3V SENSE (I1C8001)

SUBYV output 13ms
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Power On Sequence ( Power on:2/4 ) : ETS

TV_SUB_ON DCDCEN
S W
—
P_XRST/PEAKSRST : ‘ 3
150ms:

( from 1C5000-12pin to IC8000 ) :

Flash CE A ‘
(1C8000 to 1C8900-9pin :R8914) g
150ms > — ( The detail is different from the model. )
o - — <« 1.6s--
E E 150-250ms 460-635ms 1.5-1.55s
24V ( from P board to LD P4-7,8pin ) / 23.3V
R_LED A10-3pin L Low = Light ON Power LED (RED)
Power RED LED ( to Standby) E :
. [ [ [ | | [T [ 1 |
G_LED A10-4pin 1 | [Low=LightON blink
Power GREEN LED ( To On) i 235ms — : Power LED (GREEN)
PANEL_VCC_ON2 L R
(from IC8000 to IC5300-1pin)  2°0™MS I
PNL12V output 250ms —— >
FRCDCDCEN || 254ms
(from 1C9300-1pin to 1C9301/9302/9351) . > | (Trigger:
' PNL12V)

PNL3.3V/FRC2.5V/1.8V/1.0V output |




Power On Sequence ( Power on:3/4 ) : ETS

TV_SUB_ON SUB3.3V

S W7

1 346ms
FRC_XRST/RESETN ;
(from IC80000 to IC9100-183pin A15-52) | |

v

P_SDA1 (PEAKS_EEP_SDA)
(1C8000 to 1C8902-5pin ) |

( The detail is different from the model. )

! 650ms
FRC_DONE : : >
(from 1C9100-202pin A15-51 to IC8000) |

1.2V

Picture signal g
(from IC8000 to TCON board)  270ms——

v

342s ——

AMP_XRST/P_PORT21 ; g
(1C8000 to 1C4900-4pin) | ; 342s————————>

' : [HITHIENN
Optical Audio out (RED) ! : 342 ——M8M8™ H‘ H ‘ H‘ ‘ Light ON
IR

MON_MUTE ; :
(1C8000 to 1C8000 |
through IC5000 (25pin to 24pin) ) —_— >

346s——

SP_HP_MUTE !
(IC8000 to Headphone signal lines E |
through IC5000 (22pin to 23pin) ) |

o 3.65-4.65s
' + —ts —
250ms ——»
(I-flgfl_gg)%o to 1C9100 A15-54pin ) P_SDAO (HOST_SDA)
P ; (1C8000 to 19100 / CN0100-7pin )
P 38




Power On Sequence ( Power on:4/4 ) : ETS

BL_ON (Backlight_ON) L 4.16s
( from 1C8000 to A02-6pin (P2-11pin)) | | "
AVDD_ENB L 5.065
( from IC8000 to T-CON A15-56pin ) 5 5 g
S —-5.3s
Picture signal ( from IC9100 to Panel-TCON) : -5

336ms __

1.2V

250ms

A 4

39



P board

40



Power Supply Block Diagram : T*-L**ETS/ES

7106(710]
Rectifier

D7216
C7213

vce (10
IC7301
Q7202 ”0@
D7104, | i VH LO@
7105 :Start Vcc :D
R7306- [ >
7308 ﬁ
i i @
FB
5
cs

(mode change)

REF 5V

S

Good

T7301

T*-L42ET5 ( TNPA5608)
P4
PA 7401 7
u ?77:(?; e /O Il Il 8
crazl  24v Qr402L 4 FUSE 9
...... . 24V
Q7403 :
16V = PA7402
], 1o o oli B J4)
C7423 O . 2
ieenen TUSE \:y
+STB_IC 7502 : 16V
| [o7a07] | 12V 2N (45 : —
C7514 g ’ : <
R : 5V STB
€g :
3
Tce
z)
[ 1c7401 P2
StandbleN SUB-ON




Power Supply Block Diagram : TX-L37ETS

B: TV_SUB_ON=H - PFC on -> B=380V

TV_SUB_ON=L - PFC off > B=140V/310V (depend on the AC voltage)

T*-L37ET5 ( TNPA5583)
C D7200
D7102 C7301
Rectifier {>| T
Q?7200 jﬂ_
D
vcce | 6
IC7301
! Q7201 _
VH 53UT @
D7301, EStart Vcc . :8)
7302 | : j
R7301- & <yoomlboonnoe
7306 : @
: Q FB \
H
Q7304|_________:

Y|\ a7s512 P4
IC7502 Q7501
D7501 REG _ / 7
‘O O 8
C7502 24V f 9
5 24V
V x Q7502 :
D7502 ,o(g /1\
C7511 16V : : 2
anans o 3
IC 7400 : 16V\]
»l 4 1,2 x @
pcoc| i °VS
2 O
ha N “EN : |Power
AN : |SW t
! /51 1C7501
: P2
: Q7510
' H=ON
L v sus on
/___PFCON __~
PC7304 |\ Ajeereeeeees &1 7)




Simple Power On Sequence

<Plug In >

l

Power Switching circuit (IC7301/T7301)
start working

!

STB5V output

}

Output TV_SUB_ON signal

}

PFC circuit (IC7201/T72010r7202 ) start working

!

16V/24 output

!

Peaks read the IC8900

)

Stop TV_SUB_ON signal

!

PFC circuit (IC7201/T72010r7202 ) stop

CICICROROROIONO

|. —————em e = e =

:Power SW|tch|ng circuit (IC7301/T7301) |
‘keeps working. '
{STB5V keeps output.

SW/
Remote

ROXCRORONO

< Power On >

Power Switching circuit (IC7301/T7301)
keeps working. |
STB5V keeps output.

------- 1

Power on

|

Output TV_SUB_ON signal

!

PFC circuit (IC7201/T72010r7202 ) start working

!

16V/24 output

!

Output PANEL_VCC_ON2 signal

}

Output BL_ON_ON signal

""""" 'I

'Power on.



TV SUB

Power Off

Plug
Out

Plug Plug
In 240ms Out

ON Timing Chart

32s

2s

Plug Plug
In 32¢ Out

Keep “H”

Plug
Out

|

(The time is

—
Stand-by Power Off
LED: Black /"> \Eoga¥ LED: Green JuMddd WE=Is o= Ne) for the TX-L37ETWS.

It’s different from

|

AC Off

the model.)
Plug
In 155ms
] *There is no Power OFF state
in North America models.

After plug in, the Peaks IC output the TV_SUB _ ON signal once.
The period of keeping “high” of TV_SUB_ON is depend on the previous situation.

Keep “H”

: 155ms/240ms/2s/32s
Plug in « Power SW On Power On Status
1 40ms | // 2.4ms / /
TV_SUB_ON ) // 7
D (Vcc for PFC-IC)
C(f“mmQ72°°>7-9ms%HHHHH ML wams AL HHHH
, \\ '
16V Output !
(P2-1,2,3pin)) 12.4ms 12.4ms :
24V Output
(P4-7,8pin) 83ms % //
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< Plug In > l Plug in

Reference : waveform of T*-L37ET5 (TNPA5583)

A : — 140V/310V éV\/V\/\/\SvA- 140V/310V
B 20ms 140V/310V 380V
Q (VH:initial power for|lC 31) 0-26V
S (Ve for IC7301/720§1 ) 20ms 8-15V
terswennacrsey _soams ||| LA o
H (Feedback to IC7304) 10.4ms | | | | | o5V
, ' 6.2ms .
V (internal 24V) =H 3 4ms 26V
Y (internal 16V) 4—» 3.4ms 17V
| (5VS-EN) 12V
5VS Output (P2-5pin) 5.2V
TV_SUB_ON from A bioard 20.3ms 2.8V
D (Vcc for PFC-IC) | 15V
C (for Switching Q720i0 ) . 79ms | U] T o-1sv
16V Output (P2-1 ,2,3p§in)) 12.4ms§> 17V
24V Output (P4-7,8pin§)) ) 83rr§1s 26V,




< Power On >

SW On

Reference : waveform of TX-L37ETW5

!

A 140V/310V AVAVAYAYATAYA
; Wov 140V/310\//\/\m
B | 140V/310V 380V
F1ri1ri1ri1ri1ri1ri1ri1r ; I
R L =
[ O U U u u U ooy : .
S (Vcc for IC7301/7201) 8-15v
st 1L LALLM oo
L1l T A I I . '
H (Feedback to IC7301) 0-5V
L 111 1L 111
V (internal 24V) /'Y (internal 16V) 26VI1M7V
| (5VS-EN) 12V
5VS Output (P2-5pin) 5.2V
Power SW (P2-8pin) 2.8V
TV_SUB_ON from A board L, 124ms 2.8V
D (Vcc for PFC-IC) 15V
C (for Switching Q7200 ) . 79ms ‘ | ‘ | | ‘ ‘ ‘ | ‘ ‘ | | | ‘ 0-15V
16V Output (P2-1,2,3pin)) _ 12.4ms 17V
24V Output (P4-7,8pin)) 83ms 26V |




Component Location

< TNPA5583 >

Q7200 Q7301
(for PFC) (for Switching Power)

IC7201
T7301 D7501/02 Q7502 Q7501 (PFC-IC)

(for 24V/16V) (16V SW) (24V SW)

(L for PFC)

D7102
(AC input Rectifier)

Be careful _Ground pin
The base of primary area . (34 pin)
IC7301 is not Chassis. If youcheck =
PC7302/04/03 IC7400 (Power-IC) by oscilloscope, don’t plug T >
STB5VIC in the ground pin (3% pin) L
(Photo Coupler) ( ) of the oscilloscope. \/ '

Isolate it from the earth ——— _
of AC inlet. ( This picture is a

Japanese type )




Component Location
< TNPA5608 > D7401/02 Q7403 D7408/09

(for 24V) (for 16V)

(16V SW)

ﬂ Q7402

(24V SW)

P4

Q7301/02

(for Switching
Power)

IC7301
(Power-IC)

Be careful _Ground pin |
D7106 IC7201 The base of primary area (3 pin)
(AC input Rectifier) (PFC-IC) is not Chassis. If you check "

by oscilloscope, don’t plug
in the ground pin (3 pin) \
of the oscilloscope.

Isolate it from the earth

of AC inlet. ( This picture is a
Japanese type )




LD board
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Block Diagram of LD board (DT50/WT50**)

< Power

for LED Backlight >

IC9500 checks the voltage and current of each output LED-K#.

If disconnecting one of LD1,LD2,LD3,LD4,A15 connector, 1 blink is happened.

A P r4 L'—D4 LD (wnpase1s) LD1, anl
VLED ( DC54V* ) ‘ ----- ]
Y
P15V A\ g LCD Panel
A02 P2 Y
1 T VCC(15.6V) v MOdUIe
S N B (LED Backlight)
acklig
Peaks | | | | | LED Control [ LED—K1 v
(1 Blink ) L] LI BL SOS (Low=Normal) S; %
S [ JE—— | 3
Serial Signal ¢ - ; PWMRSTH /
Control . » S, o AVA
i PWMRST2 (| |
; STB5.8V Do : LED—K2 ) ]
5 < P o JEmmemmmeaaee
| P15V . : i JJJ
, - G
. . DL oo e > >
) PWMRSTS || | % Gz .- \ T
= U
LED-K16|__| -
! v . A —
i [ic5300 P
| REG12V| H H H DG“;» Dark TTTT
T AWP -
A15§ PNL12V LD3 DVDD(3.3V)
’ a : TCON
T T T T  BWMRS T8 ] ;TC-CON (LCD PANEL)
_____________________________________________________________________________________________________________________________________________ N

*PNL12V




Appendix
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Power for LCD Panel Drive

E5 (except32inch) LG Panel (normal speed) I
I ______________ —
A | | :
| |pcme Back Light :
: for LED (LED) I I
TNPH0993 N | :
B - |
I -
I [ Df LCD Panel : |
| : |
|
I 1
I : I
1C8000 | — I
(Peaks LD4) | o | : |
Resize : | I
IP conv. 1 . |
! [
| |
I 1
oo L ED_PEnslylgdgle_l [
— — —-— _. —-— —_— — ;— — — —-— —-— —_— — — — — —-— —-— —-— —_— — — — * —-— —-— —_— — — — — —-— —-— —-— —_— — — — — —-— —-— —_— — — — — —-—
ES (32inch only) Panasonic Panel (normal speed) [
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DC/DC power supply : Charge Pump Circuit (plus voltage output)
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DC/DC power supply : Charge Pump Circuit (minus voltage output)
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Power Supply for LCD Panel ( T*-L32E5*)
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< Around IC4101 : 2 steps and minus charge pump > < T*-L32E5* >
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< Around IC4101 : 2 steps and minus charge pump > < T*-L32E5* >
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Power Supply for LCD Panel ( Reference : T*-L32X30* )
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Schematic Diagram
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< Around IC4150 : 2 steps charge pump >
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< Around IC4150 : 2 steps charge pump > < T*-L32X30* >
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