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2. HBYY

TFT LCD LTY400HLO4-B

3. YR

3.1 MR
LTY400HL04-B= HIAZE  &Al2|2(Amorphous Silicon) 29 E@MXIAE(TFT: Thin Film
Transistor)2 A9E AXNE AISE 22 sS #MB(Color active matrix) HAIQ TFT UH
A AXH(LCD;Liquid Crystal Display) ModuleOICt. Module2 Panel, ?*& 325 9 Backlight
£2 FHEM, InterfaceE 2 Digital FAAEE MNP D& MEJ= SAl9 AS0l |
LVDS ZAIS TESIACH. 2 HES 1,920 » 1080(16:9) A4S ELE6tD, 16.7M2 MAa2 X
A

sttt Jel SX J1=Ql SPVA Mode =2 HE3H01 AlOF2IS &G6HES 90° MIS3dt
0F2t XMSOICEH.

rr

3.2 §3
(1) High Contrast Ratio & High aperture structure
® 1% 8¢ €4

3 Full HD (1,920 x 1,080 3t4) K& (16:9)

@) SPVA (Super Patterned Vertical Align) Mode ZAIOF2H(+89° )
® 16.7M2 M XA

® Edge LED B/L Unit & HE

@ miniLVDS 8bit INPUT QIE{HIOlA

3.3 S0k
1) Home-alone Multimedia TFT-LCD TV
@ Full High Definition TV Ready (F-HD TV Ready)
@ AV HIZ2 stat Al &2

3.4 AnkALeE

FSHASA 885.6 (H) x 498.15 (V) i

“sa K% a-Si TFT Active matrix
HadtsM 16.7M(8bit FRC) color
St 1,920 x 1,080 pixel 16:09
ShAH Y RGB Horizontal Stripe
CIES=D)| 0.46125 (H) x 0.15375 (V) = 3 mm
HANRE Normal ly Black
HOX HARD-COATING(2H) 0.8% 5G
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4. JIPAF

Item Min. Typ. Max . Note
Horizamesl | a7 915.7 916.7 i
Vodule Vertical (V) 527.8 528.8 529.8 mmn
size | /DCC_DC%}J(TDR)OL 93.2 95.2 927.2 -
Sl | 17s 18.1 18.9 m
Weight - = 7,800 g
5 Z0 =0 2A
51 83 A 2 234
ITEM SYMBOL MIN. MAX. UNIT NOTE
Storage temperature TsTe -20 65 g0 (1)
Operating temperature s, ° %0 © i
Tsur 0 65 c (2)
Shock(Non-operating) . Snop - 50 G (3)
Vibration(Non-operating) | Vnop - 15 G (4)
NOTE (1) 2&2 AUSE 2 & oreh I ol WaCt,
(ZI0 S5 39T <40THIA 93.8%RHOI ol &>)
NOTE (2) SZt = Panel? HORGCZA ARYRANAE SHEAMO 2RI LMsr & YK O,

HIT SO NI ARHQ 242 B &= HAY.

1o Relative Humidity ( %RH)

90
80

| Operating Range

. | Storage Range

-40 20 0 20 40 60 80

Temperature (°C)

NOTE (3) 11ms +X,Y 506 (6248 / 13])
NOTE (4) 10~300Hz/1.5G /10 minSR, XYZ, 30 min/axis
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5.2 ®IIM ALY HOH B

5.2.1 TFT LCD MODULE Z0H & A

(Vdd = 12 V)
ITEM SYMBOL ~ MIN. | MAX | UNIT | NOTE |
Power Supply Voltage/ Display Vob Vbp-1 Vpp+1 \" (1)
NOTE(1) SE2 HRACHA.
5.2.2 LED UNIT Absolute Maximum Rating
The back light unit contains 88LEDs.
The characteristics of LEDs are shown in the following tables.
Ta=25 + 2°C
Iltem Symbol Min. Typ. | Max. | Unit Note
Operating Life Time Hr 30,000 - - Hour m
ogj::::_:g Continuous lop - 110 200 mA
Operating R 44LEDs
Voltage Continuous Vop 254 290 \' M40mA@Ta 25'C
Range of Voltage vV - - 1.5 Vv @140mA(/String)
(Power Consumption) - | @799 (31.9) 'g:; it

Note (1) Itis defined as the time to take until the brightness reduces to 50% of its original value at
each Srting, lop=.110.0mArms
[Definition of Operating Voltage : At each Strings, |, = 110.0 mArms (typ.)]
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6. 33 54

F542 Note (4)0] ez ghaolA] S430.

A7) :BM-5A, BM-7(Topconiit), EZ-Contrast(Eldimiit) PR650(Photo Researchiit)
Ta= 2542 C, VDD=12.0V, fv=60Hz, focLk=148.5M, Dim=100%

Contrast Ratio _ @29 @
(center) CR 3000 5000 BM-5A
Response o _ 3
time G-to-G 3.5 12 msec BM=7
Luminance of White _ .| (D9 @
teenter) YL 380 450 cd/m’ BM-=5A
RX 0.646
Red
RY Rormal 0.330
(¢L,R=0,
GX OU,D=0) 0.315
ol Green Vgﬁwling
olor gle
Chromaticit & TYP 2620 TYP (1)
y -0.03 +0.03 PR650
(CIE 1931) BX 0.155
Blue
BY 0.052
WX 0.280
White
wY 0.285
oL 79 89 =
Hor.
Voming OR 79 89 - ®
Angle C/R210 Degrees| po-
oH 7 89 - Contrast
Ver.
dL 79 89 -
Color Gamut - 72 = %
Color Temperature K = 10000 =
2 POINT Gamma X 7G ~ 57G 1.7 2.2 2.7 (¢0]
Flicker F - - 30 (5)
- 30 (6)
0G-13G =
Crosstalk DSHA 14G-64G _ B p
Brightness Uniformity : _ _ @29
(9 Points) Bt 30 % | BM-5A
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NOTE (1)
AlokZk(Viewing angle)©] 2] : C/Ro| 100175 = Al2te] We

Normal Line

o=00o=10r
N o
I\ 2
N
| N ~| 12 O’clock
6,.=90 X | y direction
¢H= 90

6 0’clocky’

g;ccgt(i})on 0 =90
NOTE (2)
SANA WA SHNAL o) How Bt

320 960 1600

180 @ @ Active Area
QO Test Point

540 ® @
00 @ ® @

@ dju]n](C/R : Contrast ratio)
CSAAA FS(Point )l A White 4} EI(Gmax)el Black 3 El(Gminy 9] vl A 2.

WAL A WHITE AEH 3 &

1t
CR = —
oAl Al BLACK AEH 3 &

@ White #1%9] 9] (Yu) :
ZAAA T (Point B)2 white F1%(Y) & SA S Fk
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3 Brightness Uniformity(Buni) :
=4 8% Fully White
=AsAato] oMY LS =4, ofelel o] A s},

Bmax — Bmin %100
Bmax

where, Bmax = Maximum brightness
Bmin = Minimum brightness

NOTE (3)
5514 7H(Response time)2] 4 2]
: gho] ool A wmjef Mol wo] ko] 10%9t 90%Akel & W skek= Al Zke

{Black(TFT OFF) Whi te(TFT ON) [Brack(1FT 0FF) $
Optical
Response . Tn (( T
1l
90%
10%
0%

Time

¥ 120hz X.¥1> SONY £ 4ol ulé} Response Time2| G-to-G(AVE) Wt 3t7]¢h
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NOTE (4)
A&l 30 WA F AA0NA WMol EE A 30w Fol 4.
AAzA: F9 &5 : 25T+2T
Lamp Current : 14 mA

b4, FEANAL v, FAE

Photodetector~—___
Photodetector ~ Field
SR-3 | 10 Field =
BM-7 | 2°

BM-5A : 50cm
BM-7 : 50cm
PR650 : 50cm

TFT - LCD Module

\ LCD Panel
B e

The center of the screen

NOTE (5)
» 3tde] MA A (Flicker)9 A9 : LCD Panel?] shdo] ZutAe]= €43,

D A4 Flicker SR {0l #3

@ 54914
e H/2 ﬂ -~ H/4 7W‘

v/2

)

v/4

-

@ 9 5Spoint H¥#S Flicker® A ghu},
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@ Flicker 54 Pattern :

- i

Vertical Stripe
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NOTE (6)
» % =M (Crosstalk:Cross modulation)®] A 2](DSHA): &}A3te] A Z Ao 2)5la]
gian)zh Asks e |,

| Prormar— Yapnormai|

Crosstalk Modulation Ratio(Dswi)= x100 (%)

# White Box ©]9]2] back ground pattern< Grayl~ Gray64 7}#] 4Gray 7+4 o 74
# Horizontal Crosstalk ¥} Vertical Crosstalks XY 3

w =2 Ax F 3} 2 %S Crosstalketar A9

32 : Normally White mode*] Boxi= Black(Gmin) /Normally Black mode*] Boxi= white(Gmax)

# Crosstalk 54 Pattern @ Point

|

3/4H

=)

Horizontal Crosstalk

R e

Vertical Crosstalk
NOTE (7) Definition of 2 point Gamma
Gamma = 10g( X, /100)/10g(77/100)
Xim = (Z = Bin)/ (Baz = Buin) X100
Y: Measurement Level | Z: Measurement ~Brightness
B, Maximum  Brightness/ B,: Minimum Brightness
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7. 47174 54

7.1 TFT LCD & §

ITEM SYMBOL | MIN. | TYP. | MAX. | UNIT | NOTE
Power Supply Voltage Vbp 11 12 13 \Y (1)
Interface Type LVDS ' Tcon WH&EE ‘
(a) Black . ‘ 1150 1400 mA
| (b) White | 1150 | 1500 | ma @i
Power Consumption (¢) Mosaic 1200 | 1500 mA )
(HTS)T",Q?;E) 1600 | 2200 = mA
Hsync Frequency fu = 67.5 N khz
Vsync Frequency fv A = ‘ 60 ‘ = . Hz
Main Frequency focLk - - ‘ 148.5 ' = ‘ Mz
Rush Current IRUSH - - 5 A (4)

NOTE(1) CIAZOl CIOIH &L EtOIY A58 2UEE HAHH US 24 (Vs = 0V)

(2) fv= 60 Hz, fpclk = 148.5 Miz, Vpp = 12.0V, DC current
(3) AHIM& M3 ME

(a) Black @&l (b) White &l

(c) Mosaic &l (d) Max ¥l (H_STRIPE)
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(4) SHZ2A (12v 25, rising time =4704s)

Input
Power(12V) 2SK1059

Voo

47k

CONTROL 1
SIGNAL

Test Point

Note : Control Signal : High(+12V) -->Low(Ground)
All Signal lines to panel except for power 12V : Ground
The rising time of supplied voltage is controlled to 470us by R and C value.

12V

GND

(5) Inverter? AHXNFE= EEGHA RS AEHY.
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8. =2 [1010{ 12 (Block Diagram)
8.1 Input circuit SIt3l2

|User Connector (JAE 51Pin) |

|User Connector (JST 14Pin) |

14 -
DC/DC T-CON §
<
Converter Caraway
DC/DC I
Converter Gamma
Merge IC
| }
www"‘w *www‘ v
FFC 68Pinx2 FFC 68Pinx2
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9. &t AlS A (Input Terminal Pin Assignment)
9.1 TFT LCD @& (Interface signal & power )

1. 51 Pin Connector : FI-RNE51SZ-HF (JAE)

Pin Signal Description Pin Signal Description
1 Vin DC power supply 26 RE[0O]P Even LVDS Signal +
2 Vin DC power supply 27 RE[1]N Even LVDS Signal -
3 Vin DC power supply 28 RE[1]P Even LVDS Signal +
4 Vin DC power supply 29 RE[2]N Even LVDS Signal -
5 Vin DC power supply 30 RE[2]P Even LVDS Signal +
6 N.C. No Connection 31 GND Ground
7 N.C. No Connection 32 RECLK- Even LVDS CLK -
8 GND Ground 33 RECLK+ Even LVDS CLK +
9 GND Ground 34 GND Ground
10 RO[O]N Odd LVDS Signal — 35 RE[3]N Even LVDS Signal -
1 Ro[0]P Odd LVDS Signal + 36 RE[3]P Even LVDS Signal +
12 RO[1IN Odd LVDS Signal - 37 RE[4]N Even LVDS Signal -
13 Ro[1]P Odd LVDS Signal + 38 RE[4]P Even LVDS Signal +
14 RO[2]N Odd LVDS Signal - 39 GND Ground
15 RO[3]P Odd LVDS Signal + 40 SCL.C 12C SCL
16 GND Ground 41 SDA_C 12C SDA
i/ ROCLK- Odd LVDS CLK - 42 Option1 For SET Mode
18 ROCLK+ QOdd LVDS CLK + 43 BINT Bus Release
19 GND Ground 44 Option2 TV SET use only
20 RO[3]N Odd LVDS Signal - 45 Option3 TV SET use only
21 RO[3]P Odd LVDS Signal + 46 SA-MODE SA Mode sel signal
22 RO[4]N Odd LVDS Signal - 47 Option4 TV SET use only
23 RoO[4]P Odd LVDS Signal + 48 FRC_RST FRC IC Reset
24 GND Ground 49 Option5 TV SET use only
25 RE[O]N Even LVDS Signal - 50 Option6 TV SET use only
51 Option7 TV SET use only

# Option Pin 24
-. CMOS interface® 7|¥to.z &z
- AR g9 Ao w AL AT

W B-INT
Operation Description
LOW/OPEN USER CAN NOT ACCESS EEPROM
HIGH USER CAN ACCESS EEPROM
B SA_MODE
Operation Description
LOW SET MODE
HIGH/Open SA_MODE
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ow>
10 10 10
in fn

B FRC_RST(This Pin is effective only in Set Mode)

Operation Description
LOW — High FRC IC Reset Start
HIGH — LOW FRC IC Stop the Operation

W Option 1~7

Operation Description
High/Low SET MODE
Open SA_MODE

Note(1) Pin number starts from left side

PCB

v
| —

PinNo.1 Pin No.51

Fig No2. 51Pin

* *51

I

Groud Pin2 &M HZ% O UA2MH, LCD Module® Metal ChassisOfl 12 & 0 OF&
Input Power Pin2 &M SHZ &0 UCH

N.C (not connect) Pin2 CtE Signal or Power 2= =c|% 0{0F &

15/39



H& . Converter & Inverter Ab}

BRSNS

i =

1-1. CONNECTOR

1. Converter & Inverter Ar2f

<LED Cable 4Pin>

<LED Cable 5Pin>

<Connector HlZ>

1-2. CN1 CONNECTOR : Molex, 4pin

Pin Symbol Description
1 Chi+ Power
2 NC N.C

3 NC N.C

4 Ch2+ Power

1-3. CN2 CONNECTOR : Molex, 5pin

Pin Symbol - Description
1 Chl- GND

2 NC N.C

3 NC N.C

4 Ch2- GND

5 NC N.C
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9.2 LVDS Interface

LVDS pin 0dd Data Even Data
TxIN/RxQUTO R4 R4
TXIN/RXOUT1 RS RS
TxIN/RxOUT2 R6 R6
TxOUT/RxINO TxIN/RxQUT3 R7 R7
TxIN/RxOUTS R8 R8
TxIN/RXOUTS RO RO
TxIN/RxQUT7 G4 G4
TxIN/RxOUTS G5 G5
TxIN/RXOUTS 68 G6
TxIN/RxOUT12 67 G7
TxOUT/RxIN1 TxIN/RxOUT13 G8 G8
TxIN/RxOUT14 G9 G9
TxIN/RxOUT15 B4 B4
TxIN/RxQUT18 BS BS
TXIN/RxOUT19 B6 B6
TXIN/RxOUT20 B7 B7
TxIN/RxOUT21 B8 B8
TxOUT/RxIN2 TxIN/RxQUT22 B9 B9
TXIN/RxOUT24 HSYNC HSYNC
TxIN/RxQUT25 VSYNC VSYNC
TXIN/RxOUT26 DEN DEN
TXIN/RxOUT27 R2 R2
TXIN/RxOUTS R3 R3
TxIN/RxOUT10 G2 G2
TxOUT/RxIN3 TxIN/RxOUT11 63 63
TxIN/RXOUT16 82 B2
TxIN/RxQUT17 B3 B3
TxIN/RxOUT23 RESERVED RESERVED
TxIn/RxOUT28 RO RO
TxIn/RxOUT29 R1 R1
TxIn/RxOUT30 GO GO
TxIn/RxInd TxIn/RxOUT31 61 61
TxIn/RxOUT32 BO BO
TxIn/RxOUT33 B1 B1
TxIn/RxOUT34 RESERVED RESERVED
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o) 3X) 443 )

I

Al

GRAY
SCALE
LEVEL

RO

R1

R2

R3~
R1020

R1021

R1022

R1023

GO

G1

G2
G3~
G1020

G1021
G1022
G1023

B2

B3~
81020

B1021

81022
81023

DATA SIGNAL

BLUE

1

1

ofojofo|ofo|o|O

ojojofo|ofo|OofO]|O

1

@ o

1

ojojojofo|jo|OfO|O|O

ojojojofojo|OfO|O|D

ojojojofojo|OfOD|O|OD
ojo|ojofojo|OfO|O|OD
ojojojofojo|OfO|O|O

oo

1

1

1

1

O w

1

1

1

1

1

o~

1

1

Qoo

0o

o

GREEN

oo

1

o~

1

1

ojofofo|jojo|o|o|o|o|o|O|O|O|O|O|OD|D

1

1

O -

ojofofo|ofjo|Oo|O|OfO|O|O|O|OD|OfOD|O|D]|OD

1

1

1

oa

1

1

ojofojo|ojo|OofD|O|D

ofojofojofo|jofOo|O|OfO|O|O|O|O|OfD|O|O]|D
ojofojo|o|o|Oofo|O|O|O|O|O|O|OfO|O|O|O|O

ofofofofofofojojo|Oo|o|O|O|O|O|O|O|O|O|D

1

1

1

1
ofojofo|ofo|ofo|OofO|O|O|O(O|O(O|D|O|O|O|D

1

1
1

1

o~

1

1
1

1

@ o

e

oo

o~

1

ofo|ofo|o|jo|OofOo|OfO|O|fO|OfO|OfOD|OfO|OfO|OfO|OfOD|O|O|O|D

o -

1

ofo|ofo|ofjo|OfO|OfO|OfO|OfO|OfO|OfO|O|O|O(O|O|O|O|O|OD|O]|O

0

o|o|ofo|o|jo|O|O|OfO|O|D|O|fO|OfOD|OfO]|O|O|OfOD|O|OD|OfOD|O|O|OD|OD

o|jo|ofo|o|jo|Oo|jO|O|O|OfO|OfO|O(OD|OfD]|O|D

ojo|ojofojo|O|O|O|OD

ojo|ojofo|jo|Oo|D|O|D
1

ofofofofofojojojo|o|o|O|O|O|O|O|OfOfOfOfOfO|O|O|O|O|D|D|O]OD

o|jo|ofofo|jo|O|O|O|O|O|O|O|fO|OfO|OfOD]|O|O|OfO|O|O|OfOD|O|O|D|OD

ojo|ojofojo|O|O|O|D

ofofofofojojo|jojo|O|O

ojo|ojofojo|O|O|O|OD

ojojofo|ojo|ofOo|OfD|O

ojo|ojofojo|O|O|O|OD

o|jo|ofo|o|jo|O|jO|OfO|O|O|O|fO|OfOD|OfO|O|O|OfOD|O|OD|OfOD|O|OD|DO|D

ojo|ofjo|ojo|o|jOo|O|O|OfO|OfO|O|O|OfOD]|O|O

o|jo|o|o|o|jo|o|jOo|O|O|O|O|OfO|OfOD|OfD]|O|O]|O

ojo|ofjo|ojo|o|jo|O|O|OfO|OfO|O(D|OfOD]|O|D

o|lo|o|jo|o|o|o|o|O|O|O|O|O|fO|OfD|OfD]|O|O]|OD
ojo|ofjo|ojo|o|jo|ofo|Oofo|OfO|O|O|OfOD]|OD|O

DISPLAY
(10bit)

BLACK
BLUE
GREEN

CYAN
RED

MAGENTA

YELLOW

WHITE

BLACK

DARK
1

!
LIGHT

RED

BLACK

DARK
1
!

LIGHT

GREEN

BLACK

DARK
1

!

LIGHT

BLUE

9.2(1) 99

COLOR

BASIC
COLOR

GRAY
SCALE
OF

RED

GRAY
SCALE
OF
GREEN

GRAY

SCALE
OF

BLUE

NOTE

(1) Gray 49

9}¢k 4 Gray (n=Gray level)
High level voltage

%) Gray, Bn :
Low level voltage, 1

w734 Gray, Gn :

Rn :
(2) 3¢

. 0=

NS

Al
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10. QIEHIOIA EHOIY

10.1 Time parameter (DE Mode)

Clock 1/Te 148.5 | 1485 1485 | MHz
Hsync Frequency FH 67.5 67.5 67.5 KHz -
Vsync Fv 60 60 60 Hz -
'?,’s‘?’ag Tw | 1080 | 1080 | 1080 | lines .
Vertical b
Active .
Vertical 5
Total Tve 1125 | 1125 1125 | Lines =
E;'s‘?'ag' Two | 1920 | 1920 | 1920 | clocks .
Horizontal <o
Active ;
Horizontal
Total TH 2200 2200 2200 | clocks -

— & NEE 0E only modeZ2 SZ6HMH, H-sync®t V-syncdl 52 LS HE =
HAXNQ SEH &S FX %S.
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10.2 QIE{mo|A Alge| Eto|Y clolof 23 ( DE Mode)
= Ty

VSYNC |e—s¥idh i TVB i,

Tvp

HSYNC |«

THF

L

DE
DcLk llll'l.l'l.lll'l e
DATA

SIGNALS

DcLk

DISPLAY
DATA

DE
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signal source

TTL

LVDS interface
Tx

LVDS

LCD MODULE

T-CON

- LVDS Transmitter : DS90C3BEMTD (N/S) / THCE3LVOMB3A(THINE) : Recommand

- LVDS Data Interface ( Odd & Even Channel Same Data Format )

RxCLKP I

RxIn[4]
RxIn[3]
RxIn[2]
RxIn[1]

RxIn[0]

—

{

] 811 | 8oy | G111 ) oto1 | rin | rioy )

{

| 220 28 20 2D £ 2D

(e Jvs Inus ]ee )| eer ) ez | e )

{ Bis1 ) 141 ) o191 | cis1 | cinn ) cie1 | sis1 )

(a1 | rio1 | ris1 | Rz | i) ) ris1 ) Ri4) )
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10.3 LVDS Interface
- LVDS Receiver : Tconul] %4l
- JEIDA 2 A&

LVDS pin Odd Data Even Data
TxIN/RxOUTO R4 R4
TXIN/RXOUT1 RS RS
TxIN/RXOUT2 R6 R6
TxOUT/RxINO TxIN/RXQUT3 R7 R7
TXIN/RxOUT4 R8 R8
TxIN/RxOUTE RS RS
TxIN/RxQUT? G4 G4
TxIN/RxQUT8 G5 GS
TXIN/RXOUTS G6 G6
TxIN/RxOUT12 G7 G7
TxOUT/RxIN1 TXIN/RxOUT13 G8 G8
TxIN/RxQUT14 G9 G8
TXIN/RXOUT15 B4 B4
TXIN/RxOUT18 B5 BS
TXIN/RxOUT19 B6 B6
TxIN/RxOUT20 87 B7
TXIN/RxOUT21 B8 B8
TxOUT/RxIN2 TxIN/RxQUT22 B3

TXIN/RxOUT24 HSYNC HSYNC
TXIN/RxOUT25 VSYNC VSYNC

TXIN/RxQUT26 DEN DEN
TxIN/RxQUT27 R2 R2
TXIN/RXQUTS R3 R3
TXIN/RxOUT10 G2 G2
TxOUT/RxIN3 TxIN/RxOUT11 G3 G3
TXIN/RXQUT16 B2 B2
TXIN/RXOQUT17 B3 B3

TxIN/RxOUT23 RESERVED RESERVED
TxInRxOUT28 RO RO
TxInRxOUT29 R1 R1
TxIniRxOUT30 GO GO
TxinRxIn4 TxInRxOUT31 G1 G1
TxinRxOUT32 B0 B0
TxInRxOUT33 B1 B1

TxInRxOUT34 RESERVED RESERVED
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10.4 M@ 2/ 2= A (Power ON/OFF Sequence)

: Latch-upOILt LCD 2&2] DC operationg &

08Vpp ~] 08Vpp
VDD /
oy —e—
0.1V,
0.47ms<T1<10ms —> T [— ()
10ms<T2<50ms
Oms<T3s50ms — 12 |— -l s
1000ms <T4 ta
350ms <T5
60ms <T6 VALID
o Power On Power Off
i 15 — —> 16 pra—
50% 50

T
T2
T3
T4

T5:
T6:

Voo rising time from 10% to 90%

The time from Vp,, to valid data at power ON

The time from valid data off to Vg off at power Off

Vpo off time for Windows restart

The time from valid data to B/L enable at power ON
The time from valid data off to B/L disable at power Off.

[Valid Data Condition]
1. Input LVDS signals must satisfy
“Interface Timing" Specification on p23
2. LVDS Clock must keep the same frequency.
3. Data signal should not input during
"Fail Safe Mode"

= The supply voltage of the external system for the Module input should be the same

as the definition of V.

= Apply the LED voltage within the LCD operation range. When the back light turns on
before the LCD operation orthe LCD turns off before the back light turns off,
the display may momentarily show abnormal screen.

= In case of V,, = off level,

please keep the level of input signals low or keep a high impedance.
= T3 should be measured after the Module has been fully discharged between power off

and on period.

= Interface signal should not be kept at high impedance when the power is on.
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* Front

F<x

O

Sl ..

[~

— 2

= =

W = =

= B
q4 = Z '
= ] I
H + '
- [~ !
| = |

|
498.15(ACTIVE AREA)
T

504.8 0 SXBEZEL OPEN)

o

i
; i

;‘,zamt)("l’ll.lxl-:u:r 0.7

[WARP SPEC] “TB.D

|
i
|
.52 Am——— = B

-~ | =
w H te
4 | 03
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* Back

EMBOSS TOP SURFACE HEIGHT
DIFFERENCE T.B.

—LVDS CONNECTOR

BLU LABEL

EMBOSS TOP SURFACE HEIGHT
DIFFERENCE T.B.D

*TAPE TO HOLD LS CABLE SHALL BE FOLDED
TO ENABLE TO BE REMOVED EASILY.
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1. A2y =8 N2

"ot 85 "o xA gt 28
S| & 2.5Hr Sony?|& 50IRE(128Gray) 3 80H
2 It 50 ‘C Mosaic pattern(9x10) 504hrs fix 804
HTOL 50~55C, operating, 1000hrs 80K
LTOL 0°C, operating, 1000hrs 404
LTOL2 -30C 2t 5hr Ol4F &Xl £ 1 AEH0IA ON — &2 0/S = ON 20K
THB 40°C/95%, operating, 250hrs 404
HTS 70°C, storage, 250hrs 404
LTS -30°C, storage, 250hrs 404
WHTS 60°C/75%, storage, 250hrs 40K
210} 150mb, -10C, 5.5hr o0
1013mb~180mb, -10C~25C, 5.5hr
T/S -20~60C(30Min), storage, 100cycle 404
75 8=:410 kV, 210 Point, 13l/Point
ESD T& HIE=:+£20 kV ,210 Point,13l/Point 304
HI*S CDM :+10 kV , 9Point , 33l/Point
s 10~300Hz, 1.5G, 10minSR, XYZ, 30min/axis 304
&2 X,Y/axis 40G, Z/axis 30G 30H
=& A2 AL 5AI2E On/Off (5EEAL, 58 4ol) 204
i m&x})l%_: HHE B A8 gt OHEE 1‘(Max‘23d8;) 208
AWI = Z : Max 50dB (36dB 0l4f 103 Oladh)
-20C~60C , 10cycle , 80hr
TSS e - 40K
1,10 cycleAl Input &¢F / =14 Min Max 0l
HALT -30~100C 15Grms 204
Pallet &} 8- Hol - 285 1304
Total 8404

PLI EstdAL &5 & ch7] ol tisto] 22 AlSony) Spec2 =2 HIHgt

HAM : 12Hr 150G7|&=(2A12F Mosaic PTN & — gray PTN Z& |
24

A% : 2.5Hr Sony?Z| & 50IRE(128Gray) ®H
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12. PACKING
12.1 Packing flow

LCD Module

Packing-Pallet Box

Pallet-Plastic \

12.2 Packing Specification

1. 144 Kg / LCD (2lea)
2. 20 Kg / Packing-Pallet Box (lea)
3. Packing-Pallet Box Material : SW

LCD Packing 2lea / Box
(Packing-Pallet Box)

Pallet-Plastic 1Box / Pallet 1. Pallet weight = 8kg
(PE,W1150,L985,H125 BLUE) 2. 8 Kg / Pallet

Packing Direction Vertical
Pallet size H x V x height 1150mm(H) x 985mm(V) x 71 Imm(height)
Pallet (8kg) + Module (21x8=kg) + Packing-
Pallet weight 196.36kg (Bke) b ) 5

Pallet Box(20kg) + Desiccant(0.02x18=0.36kg)
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13. MARKING & OTHERS
A nameplate bearing followed by is affixed to a shipped product at the

specified location on each product.

(1) Parts number : LTY400HL04-001

(2) Revision . One letter

(3) Control . One letter

(4) Lot number : 7 P 5 E 123 01 A

1 23 45 6 7

. Line
. Device
: Year
E @ Month
123 : LOT NO

01 : GLASS NO
A @ CELL NO

@ @ & @
S~ T N

N @ @

(5) Nameplate Indication

T Week code : 07 03
e T i ok

LT TARE T year
40mm

0703 xooo00000 ,_xxv_—'_
LT i

INKOREA L TYZ001L,04 XXXX

glmm
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(6) Bar code marking for Customer

The bar code marking is attached to module backside.

1) MODEL NAME : LTY400HL04-001-XXXX
2) SAMSUNG

3) MADE IN CHINA

4) PRODUCTION NUMBER

5) USER MODEL NAME

Bar code shows  a) user model name, b) production number
a) User model name
LTY400HLO04-001-R7ATH

RO

SAMSUNG SERIAL NO
MADE IN KOREA

- I —— B| REVISION CODE
I~ PQeceee &

PRODUCTION MONTH
*7430008Bx* PRODUCTION YEAR

(7) Packing box attach

DVC: LTY400HL04-001

TYPE: RO7ATH

QTy : 21
ANV O
7302500001

20/3¢
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14. General Precautions
14.1 Handling

(a) When the module is assembled, It should be attached to the system firmly
using every mounting holes. Be careful not to twist and bend the modules.

(b) Refrain from strong mechanical shock and / or any force to the module. In
addition to damage, this may cause improper operation or damage to the module
and CCFT back-light.

(c) Note that polarizers are very fragile and could be easily damaged. Do not press
or scratch the surface harder than a HB pencil lead.

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a long
time, Staining and discoloration may occur.

(e) If the surface of the polarizer 1is dirty, clean it using some absorbent cotton or
soft cloth.

(f) The desirable cleaners are water, IPA(Isopropyl Alcohol) or Hexane.

Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl
acid or Methyl chloride. It might permanent damage to the polarizer due to
chemical reaction.

(g) If the liquid crystal material leaks from the panel, it should be kept away
from the eyes or mouth . In case of contact with hands, legs or clothes, it must
be washed away thoroughly with soap.

(h) Protect the module from static , it may cause damage to the CMOS Gate Array IC.

(1) Use finger-stalls with soft gloves in order to keep display clean during the
incoming inspection and assembly process.

(J) Do not disassemble the module.

(k) Do not pull or fold the lamp wire.

(1) Do not adjust the variable resistor which is located on the module.

(m) Protection film for polarizer on the module shall be slowly peeled off just before

use

so that the electrostatic charge can be minimized.

(n) Pins of I/F connector shall not be touched directly with bare hands.
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14.2 Storage

(a) Do not leave the module in high temperature, and high humidity for a long time.
It is highly recommended to store the module with temperature from 0 to 35C
and relative humidity of less than 70%.

ITEM Unit Min. Max.

Storage Temperature . (c) . 10 40

Storage Humidity (%rH) 35 75
Storage life 6 months

—. Prohibit direct sunlight
—. Ventilation in storehouse and Control changing temperature is within
limits of environment
- —. Put it on pallet, don’t put it on floor. and store them with removing
Storage Condition
form wall.
-. Don’t wet Out-BOX and avoid rain.
-. Without condensation.

-. Etc. Avoid harmful Condition.

14.3 Operation

(a) Do not connect,disconnect the module in the "Power On" condition.

(b) Power supply should always be turned on/off by the item 6.3
"Power on/off sequence"

(¢) Module has high frequency circuits. Sufficient suppression to the
electromagnetic interference shall be done by system manufacturers. Grounding
and shielding methods may be important to minimize the interference.

(d) The cable between the back-light connector and its inverter power supply shall
be a minimized length and be connected directly . The longer cable between

the back-light and the inverter may cause lower luminance of lamp(CCFT) and
may require higher startup voltage(Vs).

14.4 Others
(a) Ultra-violet ray filter is necessary for outdoor operation.

(b) Avoid condensation of water. It may result in improper operation or disconnection
of electrode.

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation,
input voltage variation, variation in part contents and environmental temperature,

and so on) Otherwise the module may be damaged.
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(d) If the module displays the same pattern continuously for a long period of time,it
can be the situation when the image "Sticks" to the screen.

(e) This module has its circuitry PCB's on the rear side and should be handled
carefully in order not to be stressed.
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15. &3 [oHESE & JIE
15.1 382
OtHOl XMAISH=s SZ0I tHeHhE 28 &
H 15.1 HE0I A3 ALE0l SXEO0 A= SE

[}
o
(=]
[>
on
2
154
10
Jul

rr
ne

(=]

30

=)

x

rr

e

i

s

=29

Cadmium and cadmium 382"

PBB(plybromobiphenyl )=, PBDE (polybrominated biphenyl ethers)=®
Polychlorinated biphenyl (PCB) &

Polychlorinated naphthalene &

Organic tin 3t&= (Tributhyl tin category/Tripheny!| tin category)
Asbestos

AzoStBE (83 = E 8.301 L2t A= Amine2 MYSts EE. 0

sgEe o
AN&EHOZ HEOH MitDes MBQ RE22Z= A8 SXZA UCH.)

10 ZEWZ0 HHAME =2, JtEE, 6t A8, £2 535 E£E 6

Si8=<It A 100ppm
0120l &I &5 St
x2: 2F 222 3Aots ga gl2u, S22 HoIsd 78 U2I| fid 3K 2282
&

JIE82 B, OtHOl MAIStE S0 et A0 HHAE 8 SN AKX @2U, &=
#HE 0B HIXHOZ MHE SHEZ 8.

H15.2 7HE =8 ¥ JIE 3l822 Ex2 MY |H

2L Y |H
(a) OC 2H, ALXI, 230, 2d0IH S dAYE 27d=
2E D2 dI HH 20031 3B
(b) EZEAIFXN BRe= S2H
(c) Ni-Cd ®XI (M=Z &EAlStE A, CHY 0I01 Z0oi &2
Ni-Cd 8Xl= 2007 3E MUESHEZ BHCH.
(d) 82l ¥ ReT=9 o=, &=

2004 3B Y
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OtE3tetE S0UA SoHOl 2AcH E16.301 HAISH=S OtRI0l A& 82 AIEE2 SISt

H15.3 OLE38rE9 Zai0l Olo ZMaHM=E Aels otel 2@

CAS No otel

92-67-1 4~amonodipheny|
92-87-5 Benzidine

95-69-2 4-chloro-o-toluidine
91-59-8 2-naphthylamine
97-56-3 o-aminoazotoluene
99-55-8 2-amino-4-nitrotoluene
106-47-8 p—-chloroaniline
615-05-4 2,4-diaminoanisole
101-77-9 4,4'-diaminodipheny I methane
91-94-1 3,3'=dichlorobenzidine
119-90-4 3,3'-dimethoxybenzidine
119-93-7 3,3'-dimethy|benzidine
838-88-0 3,3'dimethyl-4,4'-diaminodipheny Imethane
120-71-8 p-cresidine
101-14-4 4,4'-methylene-bis—(2-chloro aniline)
101-80-4 4,4'-oxideaniline
139-65-1 4,4'-thiodianiline
95-53-4 o-toluidine

95-80-7 2,4-tol luylenediamine
137-7-7 2,4,5-trimenthylaniline
90-04-0 o-anisidine

15.2 28D S22

CtSel & & 16.501 EIIe =8 H2dtl o= RE0IL X0 #RHUHME

H 15.4 2HBIISE

Ot

=

ECt.

g %Y s

42 4 42 seE

6t 28 SIEE

PVC ¥ PVC E&E

PBB, PBDE 0|212 RIIESsE S

HAast MetEF (HAH AT/ IOtLH)
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Oteiel B0 A= SA=0AM HAEDI=O0

ESE5H=0 ANM HEREL HSAE0l 25

2™ WIIGlE A2 8.
Ciet, CHHIHZ 2 D= 0l Jtsd&l

o=
%T:

et THAMIDIE0l 80l ERAHS #30 Aa M H ot a3y

H 15.5 ATEIISE0 UHE =2 8= &

| OI&g &EH0l22,
Ol3ICtD BHEHSHO!

289 JIs % dA4E
H8.59 &&WII JILNX

JIgtE JICelXl 21 ArESXI2 8l

O
g-r-:

o 2S5

Jlgts HEFECH.

A

3 2c

o

HU=SH

AZ3Xl @ OteH (a),(b),(c),(d),(e),(

=

£).(0). (). (). (). (k). (1), (m) & (n
oz 8%

.
o 1

) 0129 B&.

Oil2A0 ZFM, ZIEHOE S0l O
(a) HHAMCIE ZEE HEQ AT
A8 (B2tAE0l At8El=E 2HEA,

(c) YHAMEIB ZES RSB A0
(d) &I72 EAGHE A8 AL

(O

(b) AMHIIZ0 At2ot= AEE, &2 S

el
o)

| <

Mol € HEE=Es 20
3

g 8)

AL 248 83 ¥ 1 =3¢

ote

20034 3

(e) 89 ARHI - 2IECK 89 |

(f) 23 - CIHOIAS WRE£E8 EY,
(Pb 85wt% D|BtS =44 /td

(g) Ect22 01219 2Rl srE

(h) &2 #Rot

(i) =g, 293, Mg

(i)

&/
0 stes

o =|

SF= 2UE

= 245 g3
J&H
E=2EEM E28 BRotle 2
Ciet, OtchH 32 EHIIEEA
= &7 2 B8R 8sk
B 0.3wt% 0]2+
2R0Is83  0.4wt% 012
S8&3 4wt% 0|2t
(k) 2003 32 OIM0 ZAl

I3
=

£
9

&

g3
el 8]t I8EC.

28 Y

Hxel

2004 32

15.3 E2tAE 59 JES 58 s

SIS S2 Zct2H0 =8 & 1 S8E

2E IHME HECLCH

=
=

EF0|2 HESHH, 2%, XA EMdts 222 &S DHSHH 5ppm 0|22 2 SHCH.

Ol Mo dMxyelgty, E3E
cadmium — Wet decomposition method0ii &= 8HCt
EFS RCZE Zc20t ¢ 22 244

4

ZZ L0 M= BS EN 1122

(ICP-AES)E BER2Z

'Plastics - Determination o

i

Ct.
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() 2-ClHtolA2 WRH£E 18FLE
(Pb 85wt% Ol& BRStE F4/H8)

_ P ol
(m) A2t LI BRE 3l8e
(n) Ect2@, MIXLE, ZEU AEHE Rel
A3 : OteH (a),(b).(c) ® (d) OI22 S8&. G240 Z&M, 28X, AIZA S

ag (a) ABERAS : 1HY S2ER0 Sr:g orael =, 2004 3L
1 ses (b) &tSt2FXI, 22tel-22t HEXX|, BIIHX
(c) 28ERES : 1Y 28 K0l 5mg 0/2tQl 2.
(d) A8E2S, HASZS 01242 BZ il
6t A8 |ALE=Xl - Otell OIS 8%
s (=3, ¢AE S92 gdE2z #gxds A 2004 33

Zc|geHlgs e 2E R8-ClHolx

225 (=2 BT2A JIUAER HEAM, MRACS, ALPAIC, JIE AS
He / |28 JIXe |UE S, 2004 3L
0 EEE (0D, OEAAO RRIB LE A0 HHAMS ALIS0| SHois S0 Hs
5101 AtBBHS 2t UCH
DRASHAT, 9% S HESE.

5 ot
zf’jg’agjl (QEHO0| HOIE ChHl LIIHE Hew 4 o= 22, =S amar) |ooow SEE
#l*ﬂé.r‘:' =20 SIS, S 20044 38 Y

EIES | orEg0l HoIE IR UOIHE MBY 4 2= AS, AIRS FECH =
15.4 $E2 AN 23
H15.6 ¥ RHots 22
B YWE s¢ =2 8¢
0ol = =% 10m o1& JILABANA o= =HNE 2
ZEYH SIS s e D .
0.1ppm 0|5t SHS
15.5 2B, CIHI0IA MZEAIOl AIRSAES ogs 23

H15.7 28, CIHIOIA HMEAIN AIBHAE

[2ESE ISt 22
CFC(chlorof luorocarbon),HCFC(hydrochlorof luorocarbon),methy| bromide,

1,1,1-trichloroethane, carbon tetrachloride

[Chlorine 71 &04]

1,1,2-trichloroethane, 1,2-dichloroethane, 1,1-dichloroethlene,
1,2-dichloroethylene,methylene chloride,

chloroform, trichloroethylene, tetrachloroethylene
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