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1. Scope
This specification is applicable to LCD manufacturer's 38 1cm (15.0") diagonal size TFT-LCD module
"LP150EOR(BIKI)" designed for Personal CormpLter.

2. General Specification
2.1. Features

[tern Specifications
Display area (Active area) 3045 (H) = 22838 () (mm) (150" diagonal)
Driving Method TFT active matrix
Mumber of Pixels 1400 0 = 1050 (Hi = B, G B (XGA) (pixels) ©
Pixel pitch 275 H = 2175 ) (um) ©
Pixel Arrangement RGE vertical stripes ©
Display color 262 144 (colars)
Display Mode Transmissible type, Marmally white
“iewing Direction B o'clock (in direction of maximum contrast)
surface Treatmert Anti — glare & hard coating 3H HAZELZA%)
Interface LvDs 2P aort
Backlight single cold-cathode fluarescent lamp
Dirmensional Outline N7 2 (H) = 2414 0 S BOMax)iD) mm
Bezel Opening 3075 (Ve 2318 0H) (mm)
YWeight WAWAYAW T P14 (s (A ' (a2 (2 %2
U\ N W VA U\N"A V. 'R VA ¥
Mok 1 2 1399 1400
(I EH =] [SH = [RE— RiGiB|RiGIE 55
L o 1 ik R:G:B|: Pixel
2 |RiGIB|R:iG:B| T R:G:B|R:G:B
E| E :Sub-pl:{el
1049 |R:G:B|RIG:B| RIGIB|RIG:E
1050 |RIGIB|RIGIB| woeerermrmrnssnnnanes R:G:B|R:G:B ]21?.5um
—
C 21750
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2.2 Dimensional Outline
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( Detail description of side mounting screw )

CASE TOF
4"‘15‘\ =4 PANEL
i . 1
s il
o C '
M
|I|||II
s
JBJ
LCREwW TORQUE : 2.3~23kgf cm
(Measurement gouge @ torgue meter?
WAVIVAVA \ NAY (NI
LN NN NN 1 VAUV

* Mounting Screw depth
depth Min. - "A"=2.0

depth Max : "B" =2.5
* Mounting hole location : "C" = 3.1(typ.)

Date: 2004.04.08
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( Detail description of height of LCM back side & TAB Zone)
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3. Absolute Maximum Ratings
3.1, Absolute Ratings of Environment

[tern Symbal hin hlax LInit Mote
Operating Ambient Temperature Tor a +30 o (1
Dperatmg_remperamremr Pane| ..... S |:| .......... +5|:| e C ................ tz-:, .............

SmragETempemtum TSTG ...... 2D ......... +55o(; ................ |i1-:, .............

Dpe ratm gAmblE ntHumldlw ......... H,:,P ....... 1 |:| ........... BD ....... %RH ............... |i1-:, .............

Sm rage Hummw ..................... |-| STG ...... 1 |:| ........... 9|:| ....... %RH ............... (.1.:' .............

Alr : PrESSurE ............................ e 5? ......... 1|:|1 3 ...... k pa ............ @peratmn .........
ArPressure | . 2 | 013 | kPa | | Non-operation
A|t|tude ............................................ e e 3 ........ Km ............. @peratmn .........
A|t|tude .................................. i S 12 ........ Km ........... N .;,n .;, peratm n ......

Mote 1) Temperature and relative hurmidity range are shown in the figure below.
Wet bulb ternperature should be 39°C Max, and no condensation of water,

90% 80%

AN

/

40°%

peration

[Hu(%) 1ApiwnH

Dry Bulb Temperature ['C]

Mote 2) The surface temperature caused by self heat radiation of cell itself is specified on this iterm.

w 1N NV YN
74‘ N il

Storage

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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3.2 Electrical Absolute Maximum

(13 TFT LCD Module

[tern Symbol hin hlax LInit MNote
Fower Supply voltage Yoo 0.3 +4.0 b at 25+ 5°C
Logic Input voltage WM 0.3 Yoo+l 3 Y LvD3 interface

(2 Back Light Unit

[tern Symbol fin hlax LInit Mote
Lamp Yoltage WL - S000 “rws | Broken lamp Max Voltage
Lampcuwent ||_ ........ 2|:|53 ..... mARMS .............................
Lamp Freque nw ...................... |.:I|_ ........ 5|:| ........... BD ....... KHE ..............................

v ' 1 \‘\ \A\'Ql
0’0 0’0 0’0 \ M, 2N

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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3.3 Mechanical Ratings

Test ltem

Test Conditions

Mote

techanical %ibration

Frequency Range 5- 500 Hz, 14.7m/is? 1.5G) constant,
0.5Hrs each axis (%, Y, £ direction).

Frequency Range 5- 500 Hz, 4 9m/s? [ 0.5G) constant,
0.5Hrs each axis (%, Y, Z direction).

Mon Operation

Operation

tMechanical Shock

LCD fix condition
-> MNote 2)

* 240G, Pulse width 2 ms, Sine Wave, £, £, £7 direction.
700G, Pulse width 11ms, SineWawe £, £, £7 direction.
* Mote) Mormal function is only checking poirts.

98 m's? (10G), Pulse width 11 ms, SineWave, £ Y +7 direction.

Mon Operation

Operation

Pressure Resistanace

-= MNote 1)

Mo Destruction with the force 196 N (20 kgf, 16 mm in diameter) to
the display surface atthe vertical direction.

Mo Destruction with the force 294.2 M (30 kgf, 30 mm in diameter)
to the back of the display surface atthe vertical direction.

Only the breakage of below items will not happen after test.

[ Glass. Lamp & Circuit parts)

Mon Operation

Strength of FL_Cable

v
0’0 !

Cable : Mo disconnection of cable to the S trial of
360 degree rotation. See a bended state of cable.

Connector : Mo disconnection of cable to 10 trial
180 degreegotation. See gbended state of cabl

Strength of
Ruotation
force

‘ |/ ‘ Soldefinguaortion 2940 E KSR 10mins ™0 N
LE‘dPL‘| ‘*1.D8m‘mq$i{eapp@d L AN

Corfector - 129N (1.32kgf) 1 sec
*1.08mm Wire applied

Test

'*ﬁ
B

Mon Operation

FL cable

Connector tension test

Input connectar : With 50 times of connectar trial there must be no
damage to the shape and functionaly.

Back light connector - With 50 times of connector trial there must be
no damageto the shape and functionaly.

Mon Operation

Assured torque value
at side-mout part

W2 Max 3.0 kgf

Mon Operation

Rescrewed test

15 times under Max. torque

Mon Operation

Tapping test

Tapping area : All bezel(Metal cover) side,

LCD: Full-screen gray (L32).

"Ripple (Pooling )" can not be seen in Active Area
Tapping Faorce: Max 3kgfom

Operation

Definitions of failure for judgment shall be as follows:

(1) Function of the module should be maintained.

Appearance and

(2)
(3)
(4)

2) Curent consumption should be smaller than the specified value.

display guality should not have distinguished degradation.

4) Lurninance should be larger than the minimurm value specified in optical specification.

LG.Philips LCD.,Co.Ltd

Date: 2004.04.08
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Note 1)
(1) The compression condition of front side
(a) Cormpression point : 12 points { refer to Fig 1-1)
(b} Compression condition: 20kgf, 3 sec, Tool diameter: 16 mm in diameter (refer to Fig 1-3)

P ® ® ® @ :COMPRESSION POINT
S S— __________ ' _________ L@
. . Flat plate LCD
O e e
@) ® o o % %

[ Fig 1-1]

The c&rrgpr%sﬁ.ll’ngmn |t&| af rearalé\' Y ' (a (s s
fefe

IIIIr'It DWaofial oo R e s )
(bj Compression condition : 30KGT, 3 sec, Tool radius: 30 mm in diameter ( refer ta Fig 1-3)

. (COMPRESSION POIMT
o ® @

ABS natural 2.0t

Flat plate l LB

e o \|

[ Fig 1-2]

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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10mm in diameter

|
[ i | 10
/ | !
16
S— —
/2' | B! [
Rubher shest : A = e
[ Fig 1-3]

(3) Dirmension of the cormpression jig
(a) compression jig for front side A = 16 mm in diameter
B = 16 mm in diameter
{a¥ EDmprESSIDﬂJI forrear side A= 30 Wi ipdiametef

B SOH Wil i v eter ~MZRNYIVE

0‘0 0’0 0‘0 ¥\ VA VIR VES

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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Mote 2) LCD fiking condition for z direction.

Side fixing jig
,/| S
Acrylics plate (k=5 (]
Fubber(t=2) —= ! ///p///l{ g }}z\ Sis i R
Fubber(t=2) —=— 77 il N AT
Acrylics plate {T=5) | -
Gap 10mm

Steel Jig

Acrylics plate {t=5}

A KAA

et

Rubber {t=2)

LCD (Side mount type)

Side fixing Jig

Rubber (t=2)

Acrylics plate {t=5}

Spacer (H=10)

Steel Jig

LG.Philips LCD.,Co.Ltd

Date: 2004.04.08
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34 The Others

(1) Static electricity pressure resistance

[tern Testing conditions Operation Mon Operation
Contact discharge 150pF, 330 ahm T8k 10k
Air discharge 150pF, 330 ahm + 15Ky 20 kY

(2) Sound noise
There should be no uncornfortable noise.

Being used under whatever surrounds, when power onoff, the panel should not generate
uncornfortable noise. And regarding specified valugs are negotiated if itis needed.

(3) Open / Short
Mo smoke, no fiery at any opend short test

(41 MTEF : 50,000 Hr (except for backlight lamp)

Y Y ' ' (& Y N % %
0‘0 0’0 0‘0 \ A

i e N

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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4. Optical Characteristics
4 1. Test Conditions
Arnbient Temperature : T, 25+ 5°C

Ambient Humidity - H, 65 + 20 %RH
Supply Voltage : Vo, = 3.3V

Input Signal : According to typical value in "Electrical Characteristics”

FL Input Cument: |, = 6.0MAg,
FL Driving Frequency : f; = 6545 kHz
FL Irverter | LG Inverter (BB327-1301A)

The measuring method is shown in 4 2. The following items are measured under stable conditions. The
optical characteristics should be measured in a dark room ( Screen illuminance < 2 x ) or equivalent state

with the methods shown in Note (6).

4 2. Optical Specifications

[tern Symbal Conditions hin. Typ. hlax LInit Mote
Contrast Ratio
CR 150 300 - - 21, (6
(1 Paint, Center ) (2], (8]
tau - 10 20 ms
RESF":' n=e THTIE ............................................. (3)
tase - 20 30 ms
Average luminance
ki 165 200 - oitn® 7
[ Spoint Average, White ) . e (7
Cross Modultichll | /1 B4 17881 [ ) '(aa (A Com (& V(2 (a3
R‘Ed ‘ Iix ’ ‘ s idhirg N B0 5 ik Ex590 G20 Y
Ry normal Stgle 0313 0.343 0.373
: e G 0.290 0.320 0.350
CHREnce Gy 0.510 0.540 0.570 (17, (6
Llnifu:nrmity ................................................. = k
PRESOD
Chrom aticity Blue Bix 0125 0155 0185
By 0103 0133 0163
Vhite Wi 0.2583 0313 0.343
ity 0.299 0.329 0.3589
= 40 45 =
Har . i U=150
By b= 0 40 45 :
................... CRE1D R R I RN R R IR
= 90° 10 15 -
Wer, i =30 :
VIE\“"‘Ing ............. e. LQU.I ............. ¢. =.-9I:I ....... 3 I:I ........ 3? ........ - ..... deg (1) (Ej
R Har 8, $=180 45 50 - ' '
' By p= 0° 45 50 -
................... cReg |+ 2|:| 25
Wer. i 0= 30 3
B $= -a0° 35 40 -
ATRonieteaton LoD it dosiiosled R O B B s
13 Pointz CR Yariation GC, Wieaving - - 240 (71, &
Wit ariation dl narmal angle - - 20 ()

LG.Philips LCD.,Co.Ltd

Date: 2004.04.08
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* Gray scale specifications.

[term Gray level Caonditions hlin. Typ. Max. | Unit Mote
B3 100 100 100
gy | T T S
i <ot NN & e B s
S St P o N
atD;::hlzgfayLIJ:x:Z:ance ----- t — Wignving . -l L Al ) (Ceriejrlg Iz‘cuintj
< normalangle | FH | S Sk
15 073 3483 T3
el s (N i L i Tia
. R0 N et G S

Note 17 Definition of viewing angle 8 and ¢

MNarmal Measurement
! Direction

Mote 27 LCD fixing condition for z direction.
The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) = L63 /L0
L&3 : Luminance on the white raster (gray scale level LE3)
L 0 Luminance onthe black raster (gray scale level LO)

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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Mote 3) Definition of response time

1 —- - — L
) —
Optical
Fesponse
0 . ]
Bright Dark Bright

Mote 4) Definition of surface luminance of white

Measure the luminance of white at Center point. Surface luminance of white

Mote §) Definition of Cross Modulation (Dgya)

WVANVAA XIKC. Ol
DSHA:“Y‘_\‘(“M/AX‘DD‘%:' | e’ Sl et

Where:
Y, = Luminance of measured location without darkest gray pattem (cd/m?2)
Yy = Luminance of measured location with darkest gray pattern (cd/m?2)

WIBEW AREA,
(0, o WIBW AREA, (o
100, 100
O YALESD, 310 O Y ALES0, 3100
5 (350, 480
Gray Level 0
/ (1399, 1049 -/ (13991049
Gray Level 42 Gray Level 42

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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Mote 6) Measuring setup
The measurement suppose to be executed after stabilized the panel at given temperature during 30
rin. The measurement shall be executed 30 minutes after lighting at rating. The luminance of white
should be typical luminance { Typical Condition IL=6.0mA ). In order to stable the luminance, LCD
shall not be got winds.

LCD module Light Shield Room
— ( Screen illuminance < 2 1x)

/ LCD panel

Center of the screen

------- ’ ( Field of view = 1 deg) Sy
(Frichard 880 or equivalent)

- 500 rmm

Y (& AN KA

| ﬁj y ‘ W { {
mMote 71 Defini n’ T3 momis kiR ration & Fryariation @C8 and Sverade ILminance v
) | D‘ ' ; ‘t i | WA W | W :
B = Maximurm luminance of 13°points /£ Minimurn luminance of 13 points
5Cy, = Maximurm CR 13 points / Minimurn CR of 13 points
v, = Luminance of § points(1~5)/ 5

Horizontal Line number [pixel]

B2 - ®. _____ -i -------- -®—————————E —————— O:test paint

S

: 1
| i
/S T B e @. _______ St e ® ______ 18
I . '
: | 1 1
g7 ' !
QTS R )
1049 - 5 ]

Active area

vertical Line number [pixel]

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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mote &) Definition of Wwhite ariation dl . measure the luminance of white at 13 = 9 points.
oL =[] Loy — L0, s+ |0 Ly o DH ) 1 ] = 1000 (%dmirm))

where 2=x =12, 22y <8 i=x21, j=%1

D+t 11

Active ares _/

i \ V| N KA
‘13 y LS S| S LS

Measuring Spot

500 rmm

b

$417.5 .E i

T 2deg.

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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&. Electrical Characteristics
51 TFT LCD module

[tern Symbal hin. Typ. hlax LInit MNote

PomerSUAp vOkagn. e i £ - T el S O
Differential Input | | HIBh. ol T e | e b ons STV s
Threshold Yaltage Lo R -100 Y
RushCurert e Lo 8 LA @

Whiele3) | 0 M | (21, 3 ()
coment | Masaie | e | o | a0 Jea |20

hax. Pattern 440 a05 (21, (3 1)

Mote 1) The module should be always operated within these ranges. The "Typ " shows the recommendable

wallle.

Mote 27 Recommended LvDS transmitter - THCE5LYDFE23A made by Thine.
LWD5 receiver included inthis module is THCESLYDFE24A.( 1 chip)
Mote 3) Typical condition as follows. © fv'= 60Hz, fDCLK = 34 MHZ, %= 3.3%, DC current.

Mote 4) Power dissipation check pattern.

(a) White pattern

Active Area

y y 3 ' {
WAL AL (D4

(C) Max. pattern

(h) Mosaic pattem

Dizplay Brightest Gray scale

Display Darkest Gray scale

Display Brightest Gray scale

Dizplay Darkest Gray scale

LG.Philips LCD.,Co.Ltd

Date: 2004.04.08




@ LG.PHILIPS LCD Specification Rev. 0.1 22185

Mote 4) Measuring condition of rush cumrent.

2.3 Yalls gy
Foskammz
—) Y - > LCD Tt
B R FieE l
4 TMF
T4
Cantral§ ignsl C» W ——{f ask 2503,
1k
12 Yalis
| L
s i
. |BuF
T 1wF

y y ] o (A | w fa T Ya
0‘0 0‘0 0’0 \ VAV AVEAS

W, rising time is 470us

3.3

GHD

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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5.2 Backlignt Unit

[tern Symbal hin. Typ. hlax LInit Mote

Lamp Current l, 20 5.0 B.3 Mbhp s i
: Lamp v.;.nage ........................... \;L ....... ki kit i e VR“S : 1.;p,x.,T.:.|E,E..-..;E[5,;. -
PowerConsumgtion | P |- | 38 | a1 | ow |

Frequency feL a0 B5 (B kHz

. Dpe ratmgL.feT.me ..................... vl S R T (3:' ........
LR e I A S0 D O I [ @

Ignition Yoltage at 0°C W 1400 i (4)
: Creepage[)ma e M| e s o s A e
Memury@ynf e gpane (o e L mg ......................

TFT LCD Maodule @\
e

e Towgae e ——
6 -- 6 -- ‘ ------- \ (7 ‘n\ n (@ 1 (Y2
S0 (AT AT | M, W\
Note 2) The variance of the voltage is + 10%.
Mote 3) Referto |, XY, to calculate.
Note 4) Life time of Lamp can be defined as the time in which it continues to operate under the condition
T = 25°C + 2°C and IL= £.0 mArms until one of the following events occurs.
1. %hen the brightness becomes 50% or lower than it's original.
2. When the Effective ignition length becomes 80% or lower than it's original value.
( Effective ignition length is defined as an area that has less than 70% brightness compared to the
brightness in the center point.)
Note 5) The discharge shall be connected unifarmly. Slide up method shall be used for voltage application.
Above voltage is applied voltage to both ends of the lamp as the starting voltage.
( Above value is not out put vaoltage of inverter )
Note &) The lamp shall be lighted stably. Slide up method shall be used for voltage application.
Above voltage is applied voltage to both ends of the lamp as the established starting voltage.
(Above value is not out put voltage of inverter)

The valtage abave ¥, should be applied to the lamps for mare than 1 second for start-up.
Otherwise, the lamps may not be tumed on. The used lamp currert is the lamp typical current.

FL tverter

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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* Bequirements for a system inverter design, which is intended to have a better display performance, a
better power efficiency and a more reliable lamp, are following.
It shall help the lamp lifetime increased and leakage current reduced.
a. The asymmetry rate of the inverter wavetorm should be less than 10%.
t. The distortion rate of the waveform should be within o~ 2 £ 10%.
* Inverter output waveform had better be more similar to ideal sine wave.

* Asyrmmetry rate:

£ |1y =1 |l ™ 100%

* Distortion rate
| -p
| = (or | —p:l F] s

# Do not attach a conducting tape to lamp connecting wire.
If the larp wire attach to a conducting tape, TET-LCD Module has a low luminance and the inverter
has abnormal action. Because leakage current is occurred between lamp wire and conducting tape.

v ' 1 \‘\ \A\'Ql
0’0 0’0 0’0 \ M, 2N

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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Mote 6) Detail description of creepage distance

[ Section'A']

3.0 ™ Lamp Holder

Lamp Housing

=< W

.-lﬂlll

Soldering Area

D.-"}:‘ 1]

e e
Eoeseceoeoeas

Cover Bottom

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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5.3 Regulation
The set (which LCD module is assembled into) should confarm to the regulations below.
(1) EMI Regulations.
CISPR : Pub22 CLASS B
FCC : PARTI5 CLASSEB
WCCl . CLASS B
(2] Safety Regulations (Only LCD)
IEC 950
UL 1350
{31 Material list conceming
[tern Silk Product Rating haker
ASIC AR1~3 Array Resistor | 1000 1164 5% 3216 TP
(Data Output) C95~103 Array Capacitar | BBpF 50V NPO 10% 3216
Sil ASIC | FLaB, .....]. BLMTSBDEOTSN | ... 6001808 ... MURATA
e | (Clock Outpw) | c38.40/C3941 | Chip Capacitor | BELATOE L
P oweer
Wip(3.3V)
Contral IC § Mational
PHLEL s 100 U1 LIMZE22MM 8p, MSOP RITP Py Semicon
FPower supply r
uctor
.......... il Al Al oAy 1o
’iw‘.":h”yg‘ i 1A ,532‘,[‘3,[15 \BAWQ DIODS
_____ LA TLV IR VA TER | T/ANI\NY S VA VS W,
DC/DC |, Zener Diode | I . T BIT2CVES 2T R
Schotthky
Barrer Diode | AT Satsoel I e N
10 uH £ 20% (Inductance)
Inductor L1 FoaNal | D.240 +20%(DC Resistance) | TDK
0.9A MaxiRated DC Current)

LG.Philips LCD.,Co.Ltd
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6. Block Diagram

LYDS Column Driver Circuit
& .
| SN e s & . _
——/] Tirning \ 5 !
Control i
Block =
3
g e, 2
- !
- = TFT-LCD
Eii 1400 ¥ 10805
o
S| Power | | 3
¢ | Block [ &~
) — Backlight Lamp Ass'y
ﬁ/

@ r;rol&D F"owe\ NN YH
/ S

Lamp: S518C3100NG5E5C2902620% (SANKEN)
1. Hat (Pink)
2. Cold (WHITE]
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7. Input Terminal Pin Assignment
7.1. TFT LCD module

Fin Symbol Description Motes
I~ NI s GUOERE. e
e e o AL Lo e
e e PR e Thine, THORALVDFBZ3 or ecvalent
ki - NG Mo Connection (LYDS Receiver]
B ik DOE Slock
L ffE?»?«fTﬁEﬁneﬁlﬁfﬁfﬁfﬁffffﬁfﬁfﬁffffﬁfﬁfﬁftiﬁl?iﬁtfl}aftéffﬁfﬁfﬁffffﬁfﬁfﬁffffﬁfﬁ Thine, THCBILVDREZ4A
S8 | 2dd_RF,0 -LWDs diferential data (odd pixels RO-RS, 507
G| Odd Hyli+ ] [ HLVOS diferential data (odd pixels RO-R5, &), | [Connector]
1 Vel Ground LCD : GT101-305-HR11, LG Cable
1| Odd Ryt | LD differential data (odd pixels 31:65 BO-BT] | * JAE FI-XB30Sx-HFxx or
12 | Ddd_Ry1+ | HWDES differential data (odd pixels G1-G5, BO-B1 ) JAE FI-XB30S-HF or equivalent.
Ad s VSR e e e e BrouA: = s s Matching : JAE FI-X30M or
14 | Odd_Ry2- | -LvDS differential data (odd pixels B2-B5, HS, WS, DE equivalert
15 | Odd_Ry2+ | +LVDS differential data (odd pixels B2-B5, Hs V'S, DE)
B L G . T
AT 28] Cleyri o 2 -LYDS differential clock {odd pixels) .. i
48| Odd Clloyt | 1 +IVDS diflerential clock(add pixels). 7 |{ONNEELOr pin amangement]
A8 L = A Ground . 21 1
20| Even_Ry0- | -LVDE differential data {even pixels RO-RS, Gy | [[[[rerreareenseneeranneese 11
21, |Even Fyl+] | +LvDS differential data (even pixels RO:R8, G0 | | |
20 - WIS | Ground
23 | Even_Ry1- | -LWDS differential data (even pixels G1-G5 BO-B1 ) LCD rear view
24 [Even Ry, 1+ _ +L‘V’DS d|ﬁerent|al data [evéhpixels (31 GE EEEI B1 7,
25 ..‘&“’.5.5.. GrouidNe ol £ V! A KAA
2| Eieii R ‘//D% ki ntnabd!t (B EIHE\QE.E_B?HS_}?‘S. ) ‘
27 " |Even_R, 28 LS |ﬁe ntishd 8 (v el B IBE e WP E) S
B B s G_r'?_und ........................
29 - 1Even Dl 1000 o -LvDS differential clock {even pixels)
307 [Even Clkm+ +WDS differential clock {even pixels)
7.2 Backlight Unit
Using Connector: BHTR-02vS-1 (Maker: JST)
(Contact Pin of YL SBHT-002T-PO5 (Maker JST )
(Contact Pin of GL : SBHT-002T-P0.5 (Maker ST 1)
Pin Symbal Cahble Colar Function
1 WL Firk High “oltage
2 5L White Low “oltage

LG.Philips LCD.,Co.Ltd
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7.3 LVDS Transmitter
LwDS Transmitter : THCE3LYDFE23 (made by Thine ) or compatible.

Fin Mame PFin # Type Diescriptiom
TAl+, TAl- 4, 44 LYDS OUT
T8I+ TBI- 40. 47 LVDS OUT | VD3 Data Ouputs. The 1t pixel cutput data when Dual-in
TCI+, TCI- 43, 44 LVDS OUT | mode.
TD1+, TDi- 39, 40 LYDS OUT
ICLKI+ TCLEIL- 41, 42 LYDES OUT | LYDS Clock Ount lor Tx1+/-,
TAZ+, TAl- 36, 37 LVDS OUT
TH2+, TH2 34, 35 LVDS OUT | The 2nd LVDS Dala Outputs, These pins are disabled wlen
TC2+, TC2- 31,32 LVDS QLT | Semgle-out mede
T2+, TDI- 27,28 LVDS OUT
TCLK2+, TCLE2- M3 LYDS OUT | LYDS Clock O For Tx24/-
ol 59 58 57, 2
e 54, 83, 82, 81 e
68, 67, 06, 6F, Y
G17 = (lo &4 63 62 61 (1Y The Is1 Paxel Daa Inputs
™, 77, 76, 75, i
BI7--BlD e IM
B, RS, B4, B3,
- '
et KX KL, R0, 79 N
.y S, G5, U4 03 ' . 9
27~ G20 - 2
G ( 95 91 G0, &9 IM The 2nd Fixel Datn Inputs
6 5,21, 1M, .
B27 - BX IN
' 9, 98, 97
DE 9 IN Data Enable Input

TEST3, TEST4 0, 21 IN Test Pins, must be L for normal operation
TEST2 14 I Test Pins, must be H for normal operation
H: Mormal aperntion,
PDWN (] I o
L: Power down (all outpuis are Hi-Z)
GbatEhit color sclect
o8 (H] IN . i ;
H: Ghet {TDx+/= are GNIN, L: 8hat
Onipat enabl
OE 17 IN P -: :
H: Catput enable, L: Cuipat disable {all outputs are Hi-Z)
Pixel Data Mode
RODEL IACIDED Blode
MODET MODER I5 16 I L L Dasl-anTaunkout Made
1. ] T LY gl PRie
H H !ii.EIc-iﬂ.f‘le;k-mll Mode
LVDS swing range seloel
RS 1z IN :
H: Mormal range, L: Reduced range:
RF i IN III!'I.III'C]BJR Tt |5gcri1|.$ Edge Scleat
H: Rising edge. L: Falling edge
Ovee 3 Power Power Supply Pin for TTL outpas
OGMD 4 Ciroind Girownd pin for TTL outputs.
Voo 55, 7L 87 Power Power Supply Pins lor TTL inpuis and dignal cincuitry
GHD L Giround Giround Pins for TTL inputs and digital circuitry
LvDE VOO 33 45 Power Power Supply Pins for LVDS Outputs,
LWVDS G 6, 38, 50 Ground Ground Pins for LVDS Outputs.
PLL YCC 24 Power Power Supply for PLL circuitry
PLL GHND 5,25 Cirpand Ground Pin for PLL circuitry

LG.Philips LCD.,Co.Ltd
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7.4 Timing Diagrams of LYDS Transmission

awitching Characteristic

WCOC = 3.0~36Y.Ta=-10~ +70°0 -

Symibrol Parameier Mlin. Typ. Max. U niits
bror CLK IN Transition timc i0 ns
trerp CLK IN Perind 11.76 0.0 ns
byen | CLK IN High Time 035 ycp U Sty DSt yep ns
trel CLK IN Low Time 0357 U5trow D63t ns

Iyg TTL Data Setup o CLK IN .3 ns
broa I'TL Data Hold from CKL IN 0.0 s
- CLK OUT Period Du.nl-:n-‘l..hul-nul 11.7% 400 ns
- Dual-ansSin g le-out 74 00 ns

VR LVDS Transition Time 0.3 ns
trop; | Output Data Position0 (lyeqp = 7.408) <015 o .15 ns
tropa | Output Data Position] (lyecop = 7.405) l_'_?l _ 1% '.!.__7_' l___T;" +0.1% ns
trops | Output Data Position2 (yqp = 7.408) 3'.1'1;-‘.'_.-, 4 :[.g‘..! :I-.I-%;.'-I:—r_l_jj ns
tyoes | Output Data Position3 (1yc.qp = 7.408) NICOP 414 slcor | 4 LL%.L-'-U_H ns

tropa
broes
trop: 'f.'h.ltput Data Pnsttlunfrtl[_,_m.= 7 4ns) (.I_L;_",';'_” 15 e,';l';-l (15.'-%.-’.'—0_15 ns
g Phase Lock Loop 5t 100 | ms
Lo OE High 1o Data Valid TBD ns
Skew Time between TOLEK 1+ and 5
oKy TCLK2+ TBD ns

7.4.1. AC Timing Diagrams
(13 TTL Input

B —
CLEIN o
il
bt Lrewr
(2) LvYDS Output
Wi TAHHTA-) B0% — 8%
T4 Vi 201 20
" — e
TA-
LVDS Ouspat Lead vt ERG

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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(31 TTL Intputs

20V ROV

o

RIS a T ]

F RF=L

LAY AW g
;? - — = F=H

MNowe:

Wi = (Tvet) - Ty, (TOLEx+) - (TCLKx-)

LG.Philips LCD.,Co.Ltd
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7.5 Input Signal, Basic Display Colors and Gray Scale of each Color
Input Calor Data

o RED GREEM BLUE
hSE LSE | MSEB LSE | MSEB L=E
RS R4 R3 R2 R1 REO|GS G4 G3 G2 &1 G0|BS B4 B3 B2 B1 BO
Black o o 0 0 0 of(o 0 0 0 o oo 0 0 0 o o
e B s e e e
e vt el g sl e s St o
. L s S s e b e B U B el R
e L’jg,;é.h ............ e el s et e i s
r.ﬂ.a-g.e-ﬁié ........ g S S e i i S g
e o It s i
o s e e
Black o o 0 0 0 ofo 0 0 0 o oo 0 0 0 [
Iﬁl.fblitfl-.a.r.k.:l ...... el e e el g o e e e e
i et I e e
ﬁébié}{dﬁ.} ..... g R R R e g
taid e D e T e B e e o
Eilac*' ‘D'D‘DDDDD o6 o B0 ofd AV E o o
) 6 i:tié?l{j“‘n Q] ‘DDD\\}D\DDD\1}DDDDD
I e e
GREEN(Erighy{0 o o o o o)1 1 1 1 1 o|o o o 0o 0 0
Al e s e A R SR s e
Black o o 0 0 0 of(a 0 0 0 o oo 0 0 0 o 0
I.Eﬁl;l-_J.IétI-jéH{.j ..... I e e
g | R e e A s e s e A
I.Eil;l-_l.léﬂéi.ri.él;rt-jm D e
o B L DRI e R L S S B Bl

Mote 1) O Low level voltage, 1: High level voltage

LG.Philips LCD.,Co.Ltd
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8. Interface Timing

g.1. Timing Parameters
This is the signal timing reguired at the input of the LYDS Transmitter. All of the interface signal timing
should be satisfied with the following specifications for its proper operation.

ITEM Symbol Min Typ Max Unit Note
DCLK Frequency foLk 5345 54 4.5 hHz
Hsync Feriod tHF 732 s0a 848
toLe
Width twH o
Waync Feriod twr 1060 1125 1150 t
HF
Width tus 2
Data Horizontal back parch tHEF 8
Enable - toe
Harizontal front porch tHFF g
“ertical back parch tvep 3
tHP
“ertical front porch twrp 2

DLk : Dual Port Operating

WA

{ W ' o (A | Ya\& %
8.2 Timing Blasamd /W W\ \ WA WA [

High: 0.7%
Data Enable, Hsync, Wsync
Lowne: 0.3% g,

A Y

g g % i "
Data Enahle /"" §§
Lyp T
Y (2
waync Y _/ o i § e TR

NANNE

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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8.3 Power On/Off Seqguence

Power supply for LCD (V)

Interface Signal (Tx)

valid data

. 10%

v o
Tede! CT4
Power for Lamp
OFF O OFF

Farameter hin. Typ. blax LInit
I aA \ Wy (AN
TQ ‘ ‘ ’ ‘ ‘ y c el WS (mg)
Ts 200 (ms)
T, 200 (ms)
Ts a 50 (ms)
T; 400 (ms)

Mote 1) Please avoid floating state of interface signal at invalid period.
Mote 23 ‘When the interface signal is invalid, be sure to pull down the power supply for LCD Y. to 0%
Mote 3) Larnp power rmust be turn on after power supply for LCD and interface signal are valid.

LG.Philips LCD.,Co.Ltd
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9. Cosmetic Specification

SN

92,

9.3.

9.4.

Sampling

ALLL (Acceptable Cluality Level ) MIL-5TD, 103E Lewvel I,
Major: 0.65 , Minor: 1.5

Conditions of Inspections

)
3 llurnination : 2
4)

21 viewing angle
)

F e T e T e S U

Defect modes

11 Ambient Temperature ; 2525°C
2y Ambient Humidity | 85+20%RFH

00—500 Lux { norminal 350 Lux ) under the fluorescent lamp

viewing Distance: Approximately 30cm by the eyes of the inspector from the module

: The surface of the module and the inspectar's line shall be at 90 + 45 degrees.

) Display pattern: Pure Red, Green, Blug, Black, White, Gray level 0 - 63

Defect Mode

Description

Dark / Bright spots

Ripple (Fooling )

Foints on the display which appear dark / bright and remain unchanged in size

When the unit is lit a light | line is seen across a darker background, lile does not vary
in size

When the uni is |it a light,_light fwHite)spots appéar against a daker background, and
' a N a N\ % Ya

’d{u I’Dt vs’rypin‘s(igze i -
Msubtpnefi(R 5B Bor stk BF ey Bl My N e A

Tapping Test, Tapping area : All bezel{Metal cover) side, LCD: Full-screen gray (L32)

"Ripple (Pooling )" can not be seen in Active Area

Mechanical Inspection

(17 Light leakage:

(<)
(31 The mounting
(4]

Mo light leakage between metal chassis (bezel) and glass

21 No sham edge

holes: No Changed (Side fixed type)

41 PCE Appearance: No pattern peeling snapping / Mo electrically short
If there are repair portions, the repair partions on PCE is covered by epaxy resign

(5) Soldering: Mo cold solder joint, lead move when pulled

(61 Bezel, Frame,

Connectors: Mo distinct stain, rust or scratch, no pin bending

LG.Philips LCD.,Co.Ltd

Date: 2004.04.08
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9.5 Visual Inspection

Defect type Count imm) Reject (mm)
Dark / bright spot
02 <D=<05
. O . D>05
Dark / Bright lines
<
: 0.05 <% <0.07 W 007
| Wy 03«<L< 30 L>30
| - N3
L
Polarizer scratch
L 0ol=<W=01 W01
I Y n3=L=05b L=05
M<3
'p | T
L
FPolarizer dert / hubhle
nEZD=05
. D e D=05
WA/A O O
Maxirmurm E‘Inwghler’ rrier of efegta | iz e/l AN - [ =7
Rubhing defect Mot allowed
Dirm ling Mot allowed

[D: diameter, W: width, L: length, N count |

Mote 1) Inspection area should be within bezel opening.
Mote 2) Dusts which are higger not less than 0.10mm (0,124 shall be judged by "Average Diameter”.
Mote 3) Scratches which are bigger not less than 0.05mm (0,054 shall be judged by "Average Diameter”.

Average Diameter D = (a+h)2 {mm)

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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(1)Dot defect

9.6 Electrical Inspection

Defect type Count Reject
i LR e Holoenae]
BHULIRS: | TOLBHEERNL, s (st L N T L
Three ar more adjacent Mot allowed
o Reem o foNss e
Dark dots SO AR, s v i NP NP Uy O——
..................... TSSOl BRI, cov [ D s s
Maximum allowable number of dat defect Mza M=
Mamum dtarce | Biofo-brgttdot | Letsom | Lt
between defects Dark - to - dark dot L=10mm L=10mm

a) Inspection patterns for dot defect are Pure Red, Green, Blue, Black, and White.
b Adjacent two dots will be counted as two dots.
t) The distribution of dot defects should be below. Average value of dot defect s should be less than 1.

F 3
Q i ‘ \ = (A o’
Y } ‘ WAV S
)
=
=
b= Average dot defect Nay,e < 1
=
i
0T 2348567 8 .

Count of dat defect ina LCD

Fequired distribution of dot defect

d) The definition of 2 adjacent dots.

RGERGERG RGERGERG RGEBRGERG

a0 0

LS

LG.Philips LCD.,Co.Ltd

Date: 2004.04.08




@ LG.PHILIPS LCD ‘ Specification Rev. 0.1 38/ 65

(27 Light leakage
Light leakage can not be seen between metal chassis (bezel) and glass when displaying hlack plane.

(3} Image sticking
Irmage sticking pattern shall not be to persist longer than 1second after displaying following pattern 8
hours in the room temperature condition.

T
H=L@ sLH

rias © et

(4) Gluedstainddirt
Glue, non-rermovable stain and dirt which are visible in the inspection area are not acceptable.

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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10. Packing

10.1. Carton
(1) Packing Forrm
Cormugated cardboard box and EFP
(23 Packing Method
Packing Material

Facking Weight. 262q
(1BOX¥10Module)

PP

LeHEL ‘YUF0 PAPLA 4005100

T™E PP Nwt 3w 1 P LER
B L 3 RTIENEAZ

EPF ICE09 351 e™]

T4AE WACKIMEG 2IWWNTON

BAG FE 2ESIHT: 3500

GO
£
:

LGL rcDlLE

LG.Philips LCD.,Co.Ltd
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(31 Packing Specification

[tem Conditions

Frequency Range : 5- 500 - 5 Hz, Degree of acceleration 1.0G{9.8mfs?). Sweep rate 27 minutes
Facking “ibration Resonance Frequency : 1.05(3.8m/s7), 30minutes each Axis(x, ¥, £ direction) : Mon Operation
Random 1.06Gmms, 30minutes each Axis(<, ¥, £ direction) : Mon Operation

FPacking Drop Test |1 Angle, 3 Edge, 6 Face, 70 cm
(41 Package Label
Package label should be at least shown the fallowing infarmation.

a) TOSHIBA code name(Z33C0001:1 107 which will be numbered by Toshiba
) Revision numberwhich be numbered by LCD maker
) Cuantity
dy LCD maker
g) Model number which be numbered by LCD maker
1) Production Year / Month

e

(51 Location of Package label : 2 points { Side )

11| b ]2

Y |
2 Qid’es‘( L,&E.E!Wnsiti‘n]? §

LP1S0EDS
Jcascanirenio)

BIKD []L‘t]\ 2]

10 P o |
e -
MAOE 1M KDREA < %
I— . o
- |
'L 5
'\.q
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11. Labels and Lamp Ass'y Exchange

11.1. LCD code Label on LCD
LD code label should be at least shown the following information.

(11 TOSHIBA code narme (G33C0001X110) which will be numbered by Toshiba & Bar code
(Bar code : CODE-39 High-density )
(21 LGPL Serial number CODE { nurmbered by LCD maker | less than equal 13 digits)

A, B C D E F & H I J b L il
ABC o Inch
D Year
E : Month
F  Panel Code
= : Factory Code
H: Assemhly Code
[J.K LM Serial Mo
Mote:
1.%ear
Year a7 93 99 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 200G | 2007
Mark 7 &) 9 a 1 2 3 4 5 B 7
2. Manth
hianth Jan | Feb | Mar o Apr [ghay | Jun Jul Aug | Sep | Oct Mov | Dec
Marl-‘ |/ ‘. VE‘ 3 \q‘ | a7 a o an s (T Ve B C
3. panel abae W\ VA U\VA V 'FA WA I
Fanel Code | P1 Factory P2 Factory F3 Factory P4 Factory P4 Factory | Hydis Panel
Mark 1 2 3 4 5 H
4. Factory Code
Factory Code LPL Gumi LPL Manjing HEESUMG
hark K c ]
5. Serial Mo
Serial No. 1~995333 100,000 ~
Mark a0001 ~ 93333 AO007 ~ AZ999 - - - - 73999

serial MO s printed on the label. The label is attached to the backside of the LCD module.
This is subject to change without prior notice.

a) Bar code of Serial nurmber

b} Revision nurmber (numbered by LCD maker)

t) Bar code of Revision number

d) LCD maker

e} LCD Model nurnber { numbered by LCD maker)

) Production “ear / Month

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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Example =
LABEL : 72mm X 30mrm

TOSHIBA CODE
39 Hizh—dens=ity

-~ Z ™
LP150E08 LAY
(B3)(K3) Gz:ﬁcmomxﬂm
US PATENT : 5.835.139 Rew,

N @
20033

e LA.PHILIPS LCD (] /\ WADE N KOREA

LEPL ZSerial Number Code
12% Hizh—density

v ' 1 \‘\ \A A W W
0’0 0‘0 0‘0 \ VAV VA

11.2. Caution Texture and Labels on LCD

s

[Disposal of CCFL]
627

=l

COLD CATHORE FLUQRESCEMT LAMP IM LCC PANEL CONTAIMG
A SWALL AMOUNT CF MERCURY. FLEASE FOLLOW LAl
ORDINAMCES  0OF REGULATIONS FOR DISPOSAL.

GOSTL-0216R
40208 01

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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11.3. Label Locations on LCD

EfL Zeriol Lokel 3 Disposal Lobel
Cowtian Lakel

Product Lobel

7 7 7 T

|

- .
!l—l
|
|
|
|

_%_ _______________ - _|

11.4. Others
(1) Backlight repair parts kit : 6913L-0227A(G33C0001X110001)

Mo, Fart Product Code haker Clt'y Mote

LS L e o p e L S e e NI ssmsmnmbas R T
L e Lo
Mo sl L St e L R e
B TAIEEUESIE  ommvmaly RSB0 L I, mmsnsisns b

2. |TapeAdhesive ... 7220100804 |Jee Hyun " .

M ol L——— L SR, e -

L L L || e AL 1 "

8 |Tape Adhesive 72A0L-0087B | Tae Sung 2

LG.Philips LCD.,Co.Ltd
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(2) Package specification of Backlight repair parts kit
a) Individual packing

b Master carton Packing method

Label{ Zpesh

o) Label

LF150ECE

|e=ereare in)
B3k3

14 Pcs|meu—ml |

MADE IN KCREA

xR
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11.45. Instruction of changing the Lamp parts - Lamp Ass'y Exchange process

11.5.1. Disassermbly of outside tape / Cover shield
(1) (@ Disassembly of Tape Filament Lsed for BAL Wire fixing
Caution: Pressure or stress should not be given on B/L Wire.
(2) @ Disassembly of Tape Adhesive used for Top case fixing
Caution: Pressure or stress should not be given on Top case during this process
(3) @ Disassembly of Cover shield(G)
Caution: Pressure or stress should not be given on Gate COF .
(4) @Disassembly of Cover shield(S)
Caution: Pressure or stress should not be given on Source PCB.
Usage of gloves with anti-electric discharge coating is recommended.
To eliminate possible darmage on circuits occurred by ESC.

@ Cover Shieldis
- A3305-01354

WAL \-J YT Y}

/NN

Tape Adhesive @i%

72500 -00204

it}
Cover Shigldi[)
5505 -01328

NN 7%
] i c Tape #Achesive
Tape Filaneng FESIL-0050k
TES0L-00334

LG.Philips LCD.,Co.Ltd Digte: 2004 04 0F
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11.5.2. Disassembly of Top Case

(1) D Disassembly of Top Case
Caution: Pressure or stress should not be given on Source COF and Gate COF.

|5
[
[

471-% P, g3L-% 43L—5 doL-5

4OL-S ﬂ 43L-%S

|E

s 71

1o coze x>l iy AR A
‘0 0‘0 0‘0 \ .

L nt T

L1500 a8
‘m T T

e N
& e B lm!.mu
[
U )

| g 1
W L L
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11 .5.3. Disassembly of Source PCEB
(1) (D Disassembly of Source PCB.
Caution: Pressure or stress should not be given on PCE and COF

[ |
|
! iﬂwﬂﬂﬂl—]’
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11.5.4. Disassembly of Board Ass'y, Tape Adhesive, Light guide, Cover Ass"y Bottom(L)

(1) O Disassembly of Board Ass'y.
Caution: This process should be made in Clean room with no scratch nor particle on Polarizer and
BiL As5'y.
(2) @ Disassembly of Tape Adhesive used for Sheets fiking (4Point).
(3) @ Disassembly of Sheets, Light guide.
Caution: Mo penetration of foreign body is indispensable with no scratch on the surface of each
sheets.
(4) @ Disassembly of Screw({2Point) and Cover Ass"y Bottam
Caution: Maxirmurn value of torgue with Screw should be below 1.5kg.
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11.5.8. Assembly of Cover Ass'y Bottorn{L), Sheets, Light guide, Tape Adhesive and Board Ass"y.

(1) D Assembly of Cover Ass'y Bottom and Screw( 2Paint).
Caution: Maximum value of torgue with Screw should be below 2 0kgf.om

(2) @ Assembly of Light Guide and Sheets.(Reflector Sheet fixing with one Double Tape)
Caution: Mo penetration of foreign body is indispensable with no scratch on the surface of each

Sheet and Light guide.

(3) @ Assembly of Tape adhesive used for Sheets fiking(4Paoint)

(4) @ Assembly of Board Ass'y.
Caution: Pressure or stress should not be given on PCB and COF.
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1156 Assembly of source PCB
(11 @ Assembly of Source PCE.
Caution: Stress should not be given on COF
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11.5.7. Assembly of Top Case

(13 @ Assembly of Top Case.
Caution: Pressure should not be given on Source COF and Gate COF.
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11.5.8. Assembly of outside Tape and Cover shield
(1) (@ Assembly of Cover shield(S)
Caution: Pressure or stress should not be given on Source PCEB.
Usage of gloves with anti-electric discharge coating is recommended
To eliminate possible darmage on circuits occurred by ESC.
(2) @ Assembly of Cover shield(G)
Caution: Pressure or stress should not be given on Gate COF .
(3) @& Assembly of Tape Adhesive used for Top case fixing
Caution: Pressure or stress should not be given on Top case during this process
(4) @ Assembly of Tape adhesive used for B/L Wire fixing
Caution: Pressure or stress should not be given on B/L Wire.
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12. General Precaution
Flease pay attention to the followings when you use this TFT LCD module.

12.1. Mounting Precautions

{13 *ou must mount 2 module using holes arranged in four corners or four sides.

(2 ¥ou should consider the mounting structure so that uneven force (ex. twisted stress) is not applied
to the module. And the case on which a module is mounted should have sufficient strength so that
external force is not transmitted directly to the module.

(3] Please attach a transparent protective plate to the surface in order to protect the polarizer.
Transparent protective plate should have sufficient strength in order to resist external force.

(4 *ou should adopt radiation structure to satisfy the temperature specification.

(&) Acetic acid type and chlorine type materials for the cover case aren't desirable because the former
generates cormosive gas of attacking the polalizer at high temperature and the latter causes circuit
break by electro-chemical reaction.

(6] Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder than HE
pencil lead. And please do not rub with dust clothes with chemical treatrent. Do not touch the surface
of polarizer for bare hand or greasy cloth. (Some cosmetics are detrimental to the polarizer.)

(71 WWhen the surface becomes dusty, please wipe gently with absorbent cotton or other soft materials
like chamois soaked with petroleum benzene. Mormal-hexane is recommended for cleaning the
adhesives used to attach front / rear polarizers. Do not use acetone, toluene and alcohol because
they cause chemical damage to the polarizer.

(8 ¥WWipe off saliva or water drops as soon as possible. Their long time contact with polarizer causes
deformations and color fading.

(9) Do Rot apen 11'18 Ease gecause insige c'\ri:its o nal Nwe BLTTICIcRtgeaalil. g

152, Dperati'ng &’reo’aut’ons‘ J )~ )~

(1) The spike noise causes the mis-operation of circuits. It should be lower than following voltage
S =+ 200mY (Over and under shoot voltage).
(2) Response time depends on the termperature. (In lower termperature, it becomes longer.)

(3) Brightness depends on the termperature. (In lower temperature, it becomes lower) And in lower
temperature, response time (required time that brightness is stable after turned on ) becomes longer.
(4) Be careful for condensation at sudden temperature change. Condensation makes damage to

polarizer or electrical contacted parts. And after fading condensation, smear or spot will occur.
(8) When fixed patterns are displayed for a long time, remnant image is likely to occur.
(6) A module has high frequency circuit. If you need to shield the electromagnetic noise, please co-
work. When a Back-light unit is operating, it sounds. If you need to shield the noise, please co-work.

12.3. Electrostatic Discharge Control
Since a module is composed of electronic circuits, it is not strong to electrostatic dischame. Make
certain that treatment persons are connected to ground through wrist band etc . And don't touch
interface pin directly.
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12.4. Precautions for Strong Light Exposure
Strong light exposure causes degradation of polarizer and color filter,

12.45. Storage

when storing modules 35 spares for a long time, the following precautions are necessary.
(1) Store them in a dark place. Do not expose the module to sunlight or fluorescent light. Keep the
ternperature between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with ary other object. It is recommended that they
be stored in the container in which they were shipped.

12.6. Handling Precautions for Protection Film

(1) When the protection film is peeled off, static electricity is generated between the film and polarizer.
This should be peeled off slowly and carefully by people who are electrically grounded and with well
ion- blown eqguiprment or in such a condition, etc.

(2) The protection filrm is attached to the polarizer with a small amount of glue. If some stress is applied
to rub the protection film against the polarizer during the time you peel off the film, the glue is apt to
remain on the polarizer. Please carefully peel off the protection film without rubhing it against the
polarizer.

(3) When the module with protection film attached is stored for a long time, sometimes there remains a
very stall amount of glue still on the polarizer after the protection film is peeled off.

(4) You can remove the glue easily. When the glue remains on the polarizer surface or its vestige is
recognized, please wipe them off with®absorbeft cotton wasig, or other soft material like chamaois
soaked wm‘ nmynal‘we:-:me \\ ' (A ' a % %
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< Appendix>
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