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M odification Record L ist

NO.| IssueDate M odification I ndex
A | 2010/04/19|The 1'st version for the customer
1 2010/06/3 | In page 10 delete FOXCONN, replacedtit Starconn and STM.
3 2010/9/28 | P10 Modify connector type name
4 | 2010/12/16|Modify P6 timing sequence chart
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CHUNGHWA PICTURES TUBES, LTD.,

1. OVERVIEW

CLAA215FA01 is 21.5” color TFT-LCD (Thin Film Trarstor Liquid Crystal Display) module composed
of LCD panel, driver ICs, control circuit and bagkit. By applying 6 bit digital data, 1920x1080,
16.7M-color images are displayed on the 21.5” dmajscreen. Input power voltage is 5.0V for LCD
driving. Inverter for backlight is not included this module. General specification is summarizethe

following table:

ITEM

SPECIFICATION

Display Area(mm)

476.64 (H) x 268.11 (V) _(21.58firdiagonal)

Number of Pixels

1920 (H) x 1080(V)

Pixel Pitch(mm)

0.24825 (H) x 0.24825 (V)

Color Pixel Arrangement

RGB vertical stripe

Display Mode Normally white, TN
Number of Colors 16.7M(6bits+Hi-FRC)
Brightness(cd/m”2) 300cd/riTyp.)(center, 7.5mA)
Viewing Angle(H/V) 160/160 (Typ.)

Surface Treatment

Anti-glare, 3H

Power consumption(W)

(30.0)(Typ.) (w/o Inverter)

Module Size(mm)

495.6 (W) x 292.2 (H) x16.35 (DY)

Module Weight(g)

(2700) (Typ.)

Backlight Unit

CCFL, 4 tubes(top x 2/bottom x Bdge light
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CPT CHUNGHWA PICTURES TUBES, LTD.,
2. ABSOLUTE MAXIMUM RATINGS

I TEM SYMBOL | MIN. MAX. UNIT REMARK
Power Supply Voltage for LCD VCC 0 6 V
Lamp \Voltage VL 760 950 Vrms
Lamp Current ILO 3 8 MArms
Lamp Frequency FL 40 80 kHz
static electricity \\//Eg[[))f; 828(())0 82(())80 \\// *5)
Operation Temperature Top 0 50 T *1). 2). 3). 6
Storage Temperature Tstg -20 60 T *1). 2). 3)
Delayed Discharge Time TD -- 1 sec *8)

Note

[1).TI]|e relative temperature and humidity rangeaarbelow sketch, 90%RHMax.(Fa0C).

2).The maximum wet bulb temperature ‘39 ¥%0C ) and without dewing.

3).1f you use the product in an environment whigkrahe definition of temperature and humidity too
long to effect the result of eye-etching.

4).The life time of the lamp is related to the emtrof the lamp, so please according to the desmmip
of the “(b) backlight” on page 7.

5).Test Condition: IEC 1000-4-2 VESDt: Contact tisge to input connector; VESDContact
discharge to module

6).If you operate the product in normal temperatarge, the center surface of panel should be under
60C.

7).When lamp current is out of the absolute maxinmamge, the life will fall rapidly or shown

unusual sign.
IL min 2mA only for test only, but we can’t guarantee tifietime and performance.
8).Delay lighting testing needs the volt abovetstaitage Vrms Before the procedure tube needs

typical lighting for 1 minute and stay in the temggare 25+2C for 24 hours and then testing in the
same condition in dark roam

Relative humiditv(%oRH)

B [ ]

- -0~ (40,90) I_()Ee_ratlng Range
! 80 [~ -
| Storage Range
1 60 [
! {50.50.4)
|40 [ S
1 ; (60,27.7)
| 20 |
| |
LB | oo J
I I I I I I I I I I
0 20 40 50 60

Temperature (T)
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CPT CHUNGHWA PICTURES TUBES, LTD.,

3. ELECTRICAL CHARACTERISTICS

(1).TFT-LCD Ta=2%
ITEM SYMBOL | MIN | TYP | MAX | UNIT |[REMARK
Power Supply Voltage for LCD VCC 4.5 5.0 5.5 \% *1)
Power Supply Current for LCD ICC -- (1000} (1950)] mA *2)
Permissive Ripple Voltage for Logic VRP -- -- 100 | mVp-gVvCC=5.0V|
Differential Resistance Zm 90 100 | 110 Q
The same motion input Voltage VCM 1.125| 1.25| 1.375| V
. |Differential input Voltage | VID | 200 | 400| 600 11\
LVDS: *3)
IN+ > IN- |High electric potential threshg
voitage VTH - - 100 mV
Low electric potential thresho
voltage VTL -100 - - mV
LCD Irush Current lrush - - 3 A *4)
Power consumption P - ®B)| (75| W *2)
[Note]
*1)Power~ data sequence
0.5ms<t1<10ms 4 200ms t# 1sec
t2<=0 @ t5<50ms
t3>250ms 0.01mst6<100ms
Yin=5.0Y
i data i
LCD Power Supply : '
Lagic Signal ; ;
05y i ;
r-—-li-—-li L E--—-E I-l——l-l:
Backlight Power Supply | '
e ot
t5 th

Data; RGE DATA, DCLIK, DENA
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CPT CHUNGHWA PICTURES TUBES, LTD.,

VCC-dip conditions:
(1) When 3.6\ Vcc(min)<4.5V: td=10 ms
(2) When Vcc <3.6 V, VCC-dip conditions should afethow the VCC-turn-on conditions.

WCC
| L A
| |
VA E—
36V I 457

—td o

2). Typical value is measured when displaying horiabgtay scale line pattern:
64 gray level, 1920 line mode
VCC=5.0V> fH=66.9 kHz> fV=60 Hz - f{CLK=77 MHz

*3) LVDS Signal definition

T 1 VIN- \.../ AN A
| |
VIN+ —] ! - v N I_VTH
l l A
1009; LVDS Receiver i VINAE 7N A\
VIN- — : VCM
| |
| |

VIN+ : Positive differential DATA & CLK Input
VIN- : Negative differential DATA& CLK Input

*4).Irush Measurement Condition
5 Wi

T ZE137 .
1] " Voo LD meuT)
R1 L (]
ATK, I 1uF
OMTRIOL L = -
CONTROL SISHA 2 =
{HIGH to LOAW) ", IE TR 1978
—'f"' o c2
|
24K
10000
—I_ 1uF
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5V

0.5 o /{
01V
GND 470us
(2).Backlight
1. Electrical specification
I TEM SYMBOL [MIN| TYP | MAX UNIT REMARK
IL=7.5mA
B/L Voltage VL 702| 780 | 858 Vrms Taz25C
B/L Current IL 70 7.5 8.0 MmArms *1) Ta=25C
B/L operating current ILO 3 7.5 8.0 MArms *1) Ta=25C
. IL=7.5mA
B/L power consumption WL 234 | 26.6 W Ta=25C
Inverter Frequency Fl 40 50 60 kHz *2) Ta=25C
. — — 1600 Vrms Ta=0C
Starting Lamp Voltage VS
ng Lamp Voltag — | = [ 1400 | Vims Ta=25C
2. Lamp life time
ITEM ILO at 3.0 mA| ILO at 7.5 mA| ILO at 8.0 mA| UNIT | REMARK
Life time Min. 50,000 Min. 50,000 Min. 35,000 Hr
Rated time N : B : *
(turn on/of) Min.100,000 time 4)

[Note] Inverter vendor: Sumida, model: TWS-400-865
1) If the waveform of light up-driving is asymmetribe distribution of mercury inside the lamp
tube will become unequally or will deplete the Aasgn it. Then it may cause the abnormal
phenomenon of lighting-up. Therefore, designershawry their best to fulfill the conditions
under the inverter designing-stage as below:

Tp Ip : high side pealk

/

N

! The degrees of unbalance = | T — I [ |/ I 4 x1000%6), & | I - 1.
 Theratio of wave height = T j{or T 0/ T & T 0ot T 037 T conle s,

. The degrees of unbalance | <C10%

. The ratio of wave height | <" 2 £10%

P
*

Ip Ip : low side peak

z100(%),

pl"rIr_-y\:lerms

W e

2) The lamp working current{k) of any waveform of light up-driving can not oue maximum
of lamp typical current.{. .Cycle RMS of oscilloscope)
*The property of single lamp
*Measure system: connector current meter with loltage end
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CPT CHUNGHWA PICTURES TUBES, LTD.,

3) Lamp Current measurement method (The currergmmetnserted in cold line)

CTL
A
CTH
CTL
A
LCD L
CTH | Power-
Module INVERTER
Supply
CTL
A
CTH
CTL
A
CTH

4) a. Frequency in this range can make the chaistats of electric and optics maintain in +/- 10%
except color coordinates.

b. Frequency in 50~60kHz can make characterisfiesectric and optics better.

c. Frequency in 45~80kHz won’t damage the lifetend reliability of lamp.

d. Lamp frequency of inverter may produce intenfieeswith horizontal(or vertical) synchronous
frequency,and this may cause horizontal beat odigmay. Therefore, please adjust lamp
frequency, and keep inverter as far from modulpassible or use electronic shielding

between inverter and module to avoid the interfeeen
5) Definition of the lamp life time
a. Luminance (L) under 50% of specification.

b. Starting Lamp Voltage: over130% of the initial veldra=25C
6) The condition of Turn-on and Turn-off operatisras below:
a. Lamp currentis 7.5mA

Frequency is 10 sec.(on)/10 sec.(off)

Repeat it for 100 thousand times

The lamp hue variation must smaller than 0.03

It should not have motion fail when starting lamgltage is lower than 130%of the initial

®2o0o

value.
7) For keeping good lighting situation, when desige inverter, it must be considered that the
voltage large than starting lamp voltage.
8) WL=ILxVLx4 - (IL=7.5mA > Ta=25(C)

9) The Starting Lamp Voltage (VS) of inverter mhstdriven large than one second.
10) The output voltage of inverter (Vn) must be same phase of between any lamps.
11) The difference in voltage between any lampg] must be smaller than 300V at the same time.

Example: | AV | <300V: AV @ =V1(1)-V2(t)
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Mrms-vi|

12) VL »n=1> 2... 4> n : the number of lamp

— VI{®
— V2(1)

13) The lamp working current (Ilcyc) of any cyclelighting driving wave can’'t exceed maximum of
lamp standard working current (IL).Therefore, theerter design should be avoided the state.

Note :
1. VL : The lamp voltage(typical) of the standard workingrent.
2. The lamp working current (Icyc) is defined thelR of current cycle from the oscilloscope

4. INTERFACE PIN CONNECTION
(1) CN1
Outlet connector: Starconn (093G30-B2001A-M4) orlS(MISCKT2407P30H) (or equivalent)

PIN NO. REMARK FUNCTION
1 RXOO0- | minus signal of odd channel O(LVDS)
2 RXOO0+ | plus signal of odd channel O(LVDS)
3 RXO1- | minus signal of odd channel 1(LVDS)
4 RXO1+ | plus signal of odd channel 1(LVDS)
5 RXO2- | minus signal of odd channel 2(LVDS)
6 RX0O2+ | plus signal of odd channel 2(LVDS)
7 GND GND
8 RXOC- | minus signal of odd clock channel (LVDS)
9 RXOC+ | plus signal of odd clock channel (LVDS)
10 RXO3- | minus signal of odd channel 3(LVDS)
11 RXO3+ | plus signal of odd channel 3(LVDS)
12 RXEO- | minus signal of even channel O(LVDS)
13 RXEO+ | plus signal of even channel O(LVDS)
14 GND GND
15 RXE1- | minus signal of even channel 1(LVDS)

CPT Confidential 10/24 CLAAZ215FA01-Qisda-Ver.1-20110114



CHUNGHWA PICTURES TUBES, LTD.,

CPT
16 RXE1+ | plus signal of even channel 1(LVDS)
17 GND GND
18 RXE2- | minus signal of even channel 2(LVDS)
19 RXE2+ | plus signal of even channel 2(LVDS)
20 RXEC- | minus signal of even clock channel (LVDY)
21 RXEC+ | plus signal of even clock channel (LVDS)
22 RXE3- | minus signal of even channel 3(LVDS)
23 RXE3+ | plus signal of even channel 3(LVDS)
24 GND GND
25 NC NC
26 NC Test pin (Can’t connect to GND)
27 NC NC
28 VCC Power supply input voltage(5.0 V)
29 VCC Power supply input voltage(5.0 V)
30 VCC Power supply input voltage(5.0 V)

1) Keep the NC Pin and don’t connect it to GND thren signals.
2) GND Pin must connect to the ground, don't Idtdta vacant pin.

(2)CN2, 3, 4, 5 (BACKLIGHT)

CN2-~ CN3 -~ CN4 -~ CN5: 35001HS-02L (YEONHO)
<Mating connector: 35002WR-02L (YEONHO)>

No. Pin Symbol Description
1 HV High Voltage Output for CCFL Lamp 1
N2 2 Lv Low Voltage Output for CCFL Lamp 1
1 HV High Voltage Output for CCFL Lamp 2
NS 2 LV Low Voltage Output for CCFL Lamp 2
1 HV High Voltage Output for CCFL Lamp 3
N 2 LV Low Voltage Output for CCFL Lamp 3
1 HV High Voltage Output for CCFL Lamp 4
NS 2 Lv Low Voltage Output for CCFL Lamp 4

CPT Confidential
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5. INTERFACE TIMING

(1) Timing Characteristic

ITEM SYMBOL | MIN. | TYP. | MAX.|UNIT
DCLK Freq. Eik 55 72 90 | MHz
Cycle Lk 18.18( 13.89| 11.11| ns
Horizontal effective tim¢  tya 960 960 960 | dik
LCD Horizontal Horizontal blank_time Ha 40 100 160 | dik
Timing Horizontal total time H 992 1060| 1075 | tcix
DENA Vertical frame Rate Fr 50 60 75 Hy
vertical Vertical total time \ 1084 | 1130 | 1170 | ty
Vertical effective time v 1080 [ 1080 | 1080 | ty
Vertical blank time B 10 50 150 i
[Note]

*1) DENA (data enable) usually is positive

*2) DCLK still inputs

*3) LVDS transmitter ICHX8861-C06 (HIMAX)

*4) DE mode only

during blanking

*5) It maybe cause flicker at 50Hz.

(2).Timing Chart

a. Horizontal Signal

DCLK ||||||

First Data

ODD DATA

Invalid Data ) f

o —

2

(R,G,B)

EVEN DATA
(R,G,B)

Invalid Data \( .

A
\-

X:
Xc

Last Data

Invalid Data

TE

Invalid Data X

DENA

A 4
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CPT CHUNGHWA PICTURES TUBES, LTD.,

b. Vertical Signal

LINE DATA Y Invaid paa -“ ..@ os\/ nvalid Data
—/

tvs

wn T1__ AAFFIULL

(3).LVDS Data

For 6Bit+Hi-FRC

1CLK

RXOC \

RX04 X _ X 05[7])( OB[G]X oc[ﬂx OG[6]Y ORI[7] XOR[G]

A

v

>

RX03 (- X (DE Y VS Y HS OBTATY OB\ oB[2] |

RXO2 ) j( Y OBI0 OG[1

>

RXOT X T (‘oclo] Y ORIs] Y ORM] Y or[3] J(OR2] Y OR[1] )} ORIO]

d »
- Lad

[

PREVIOUS DATA for current CLK cycle NEXT
1CLK

RXEC o \
RXE4 X ] X_EBTTX_EB'@_X_EG[TX_EW_ERTTX'ERE]_

RXE3 X X X EB[4] \ EB[3] \ EB[2]

A
v

RXE2 Y _[__|_XEB1 EB[0] '\ EGIS] ) EGH4] ) EGla] EGLI

RXE] ) X EGI0] X ER[5]X ER[4] X ER[3] XER[Z] ER[I ERIO]

UL

d |-
W L

PREVIOUS DATA for current CLK cycle NEXT
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6. BLOCK DIAGRAM

TFT-LCD Module
Lamp Unit in Backlight /]
J Lons |
—» LVDS receiver 2ch > _
. Timing Source Driver
S Controller —P
[&]
()
= >
O
o =
= g LCD Panel
o
Power Supply 3 1920 X 3 X 1080
Circuit
! CN4
[Lamp Unit in Backlight =
) | CN5

Lamp Uint in Backlight

CCFL CN2,4

r[ o

CCFL

—

CN3,5
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7. MECHANICAL SPECIFICATION

Wl [y HIONIT XYW 3TOH 43S €Wy 7

(1) Front side (Tolerance is + 0.5mm unless noted) [Unit:mm]
25640.3
(18.1) ‘ 12840.3 (18.1)
— o _
- i —
= E
s .
| 292.240.5
| 281.9540.5
146.140.25
10.25) 10.2540.25
|
\
|
I T - _
[ E— | \ i
[ | | >
| | I
\ \ \ ~
\ \ \ i
! ! ! -
| | | ~
| | |
268. I I (ACTIVE AREA) :
L 271.T7(OPEN AREA) I J R
S I I N | |
| | | -k
\ I \ i
! B E !
\ B \
\ = \
| L E |
| | I
\ \ \
\ \ \
\ \ \
| \ [l
| | (IS
L _ 1 _ B
I -
| 3
|
_ | ———
- T -
T (28.1) 1 11840.3 (28.1) a
b 236+0.3 E
(2) Rear side (Tolerance is £0.5mm unless noted) [Unit: mm]
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CPT

NOTE :

|.THE DIMENSION EXCLUDES DEFORMATION.

2. TOLERANCE WITHOUT NOTICED TO BE £0.5 mm.
3.BACLLIGHT INCLUDES 4 COLD CATHODE FLUORESCENT LAMPS.

4. TORQUE OF M3 USER HOLE SHOULD BE WITHIN 3.5 kgf-cm AND JUST RESCREW 10 TIMES.

176, 141

43941

7an
ln on

\\.ue T ) — 7
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8. OPTICAL CHARACTERISTICS

Ta=25C » VCC=5.0V

ITEM SYMBOL | CONDITION | MIN. TYP. | MAX. | UNIT |REMARK
Contrast (CEN) CR 0=y= 0° 700 1000 -- -- *1) 2)
Luminance (CEN) L 0=y= 0° 250 300 -- cd/im2 *1) 3)
9P Uniformity AL =y= 0° 75 -- -- % *1) 3)
Response Time Tr+Tf 0=y= 0° -- 5 8 ms *5)
Cross talk CT 0=y= 0° -- -- 1 % *6)
_ Horizonta ] 140 160 - Deg.
View angle CR=10 *4)
Vertical 0 140 160 - Deg.
. X 0.283 | 0.313| 0.343
White y 0.299 | 0.329] 0.359
Red X 0.622 | 0.652| 0.682 Col
Color y 6oy v | 0298 | 0.328] 0.358 .00k 3)
Coordinate$ X v 0.261 | 0.291| 0.321
Green ates
y 0.570 | 0.600( 0.630
Blue X 0.116 | 0.146| 0.176
y 0.036 | 0.066| 0.096
Gamut CG 0=y= 0° 70 72 %
Gamma Y VESA 2.0 2.2 24 -- *7)

[Note]
Color coordinate and color gamut are measured BYLSR, and all the other items are measured by
BM-5A (TOPCON). All these items are measured urtderdark room condition (no ambient light).
Measurement Condition: IL=7.5mA x 4
Inverter: Sumida, model: TWS-400-9656- , Frequency=50kHz.
Definition of these measurement items is as foltows
1) Setup of Measurement Equipment
The LCD module should be turn-on to a stable lumiedevel to be reached. The measurement
should be executed after lighting Backlight forrahutes and in a dark room.
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| — Optical Stage (x,y)

| __—— LCD Medule

Field=2" SRULIR

M BM-5A or

B 500 mm
I

2) Definition of Contrast Ratio
CR=0ON (White) Luminance/OFF (Black) Luminance
3) Definition of Luminance and Luminance uniformity
Central luminance: The white luminance is measatdtie center position “5” on the screen, see

Fig.1 below. And the measure time is 30 min afisclohrged.

9P Luminance (AVG): The white luminance is measwttheasuring points 1 to 9, see Fig.1

below.
9P Uniformity:A L= (LMIN /LMAX) x100%
W |
l—t '
10w | |
(1.1_)___61_; _________ E_Jg _________ e}f— | [1710H
| |
| |
la 5 I
540 y X H
| 7 g | 9
— __@_ _________ ED_ _________ $__ L
| | o

960 (1920,1080)
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4).Definition of Viewing Angle §,y):

Lower
5) Definition of Response Time:
White
-—90 % 90 %—f-
Luminan
A\ 10% 10 %
~ ~ T
i Black -

6) Definition of crosstalk:
CT=| Yg-Ya | /YA X 100 (%)
Y a: The luminance of measured position at pattern A
Y :The luminance of measured position at pattern B @itay level 0

Pattern A Pattern B
(0.0 Active Area (0.0 Active Area
Oe— (D28}
(Dl w&;_

_._E..,mzws;

= B YenirDH i2)
(0 eayizz O9— 3 o Y 0802 l
Ya o (DV2 TWIE) (300 24
=T—0 Yo o (D/2, T8 e
fHat DWW
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7) Definition of Gammay), follow VESA standard sampling every 16 gray 1616,32,.....224,240,255)

T Y?X-k
o |

Gray level (LOG)

9. RELIABILITY TEST CONDITIONS

(1) Temperature and Humidity

TEST ITEMS CONDITIONS
HIGH TEMPERATURE 50C ; 90%RH; 240h
HIGH HUMIDITY OPERATION (No condensation)
HIGH TEMPERATURE 60C ; 90%RH; 48h
HIGH HUMIDITY STORAGE (No condensation)

HIGH TEMPERATURE OPERATION| 50 ; Bh
HIGH TEMPERATURE STORAGE 6Q ; 240h
LOW TEMPERATURE OPERATION | © ; 240h
LOW TEMPERATURE STORAGE -2Q0 ; 240h

BETWEEN 20C (1h)AND 60C (1hr); 10
THERMAL SHOCK CYCLES

(2) Shock & Vibration

ITEMS CONDITIONS

SHOCK Shock Ievel:980m/s"2(_100G)

(NON-OPERATIO Waveform: half sinusoidal wave, 2m_s o

N) Number of shocks: one shock input in each direatittree
mutually perpendicular axes for a total of six shimputs
Vibration level: 9.8m/s"2(1.0G) zero to peak
Waveform: sinusoidal

E/I\III?)IIQ\I'?\(T)IF?IIE\IRATIO Frequency range: 5 to 500 Hz '

N) Frequency sweep rate: 0.5 octave/min
Duration: one sweep from 5 to 500Hz in each ofehmaitually
perpendicular axis(each x,y,z axis: 1 hour, totab@rs)
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(3) ESD

POSITION CONDITION(MDL turn off)

1.200 pF 0Q > £250 V
2. contact mode for each pin
1. 150 pF> 330Q2 » 15KV

Module 2. Air mode, test 25 times for each test point
3. Contact mode, 25 times for each test point

Connector

(4) Low Pressure test

TEST ITEM CONDITION
Low Pressure test(storage) 260HPa (30000 ft.) 24 Hr

(5) Judgment standard
The judgment of the above test should be madellasvfo
Pass: Normal display image with no obvious nonamiity and no line defect. Partial
transformation of the module parts should be igtore
Fail: No display image, obvious non-uniformity,liore defects.

10. HANDLING PRECAUTIONSFOR TFT-LCD MODULE

Please pay attention to the followings in handlifgT-LCD products;

(1) ASSEMBLY PRECAUTION
1) Please use the mounting hole on the moduleisidestalling and do not beading or wrenching
LCD in assembling. And please do not drop, benvit LCD module in handling.
2) Please design display housing in accordancetivitiollowing guide lines.

a) Housing case must be destined carefully so st stresses on LCD all sides and not to
wrench module. The stresses may cause non-unifpewén if there is no non-uniformity
statically.

b) Keep sufficient clearance between LCD modul&isacface and housing when the LCD
module is mounted. Approximately 1.0 mm of theacdmce in the design is recommended
taking into account the tolerance of LCD modulekhiess and mounting structure height on
the housing.

c) When some parts, such as, FPC cable and f@late, are installed underneath the LCD
module, still sufficient clearance is required, ls@s 0.5mm. This clearance is, especially, to
be reconsidered when the additional parts are imgiéed for EMI countermeasure.

d) Design the inverter location and connector pasitarefully so as not to give stress to lamp
cable, or not to interface the LCD module by thapeacable.

e) Keep sufficient clearance between LCD module tedothers parts, such as inverter and
speaker so as not to interface the LCD module. réymately 1.0mm of the clearance in the
design is recommended.
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3) Please do not push or scratch LCD panel susiatte any-thing hard. And do not soil LCD
panel surface by touching with bare hands. (Pa@ariim, surface of LCD panel is easy to be
flawed.)

4) Please do not press any parts on the rear safeas source TCP, gate TCP, control circuit board
and FPCs during handling LCD module. If pressiearmpart is unavoidable, handle the LCD
module with care not to damage them.

5) Please wipe out LCD panel surface with absorbetton or soft cloth in case of it being soiled.

6) Please wipe out drops of adhesives like saliw \eater on LCD panel surface immediately.
They might damage to cause panel surface variatidncolor change.

7) Please do not take a LCD module to pieces acahstruct it. Resolving and reconstructing
modules may cause them not to work well.

8) Please do not touch metal frames with bare handssoiled gloves. A color change of the
metal frames can happen during a long preservafisoiled LCD modules.

9) Please pay attention to handling lead wire akbght so that it is not tugged in connecting wit
inverter.

(2) OPERATING PRECAUTIONS

1) Please be sure to turn off the power supplyreefonnecting and disconnecting signal input
cable.

2) Please do not change variable resistance seitingCD module. They are adjusted to the
most suitable value. If they are changed, it migipgpen LCD does not satisfy the
characteristics specification.

3) Please consider that LCD backlight takes lonigee to become stable of radiation
characteristics in low temperature than in roomperature.

4) A condensation might happen on the surface mside of LCD module in case of sudden charge
of ambient temperature.

5) Please pay attention to displaying the sameatbr very long time. Image might stick on
LCD. If then, time going on can make LCD work well.

6) Please obey the same caution descriptions astbaeneed to pay attention to ordinary
electronic parts.

(3) PRECAUTFONSWITHELECTROSTATICS

1) This LCD module use CMOS-IC on circuit board arel-LCD panel, and so it is easy to be
affected by electrostatics. Please be careful i@ctrostatics by the way of your body
connecting to the ground and so on.

2) Please remove protection film very slowly on theface of LCD module to prevent from
electrostatics occurrence.
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(4) STORAGE PRECAUTIONS

1) When you store LCDs for a long time, it is recoemded to keep the temperature between
0C ~40C without the exposure of sunlight and to kibephumidity less than 90%RH.

2) Please do not leave the LCDs in the environrmoéhigh humidity and high temperature such as
60C 90%RH.

3) Please do not leave the LCDs in the environroéldw temperature; below -20.

(5) SAFETY PRECAUTIONS

1) When you waste LCDS, it is recommended to cdeshaged or unnecessary LCDs into pieces
and wash them off with solvents such as acetonestirashol, which should later be burned.

2) If any liquid leaks out of a damaged-glass eell comes in contact with the hands, wash off
thoroughly with soap and water.

(6) OTHERS

1) A strong incident light into LCD panel might caudisplay characteristics' changing inferior
because of polarizer film, color filter, and othmaterials becoming inferior. Please do not
expose LCD module direct sunlight Land strong Uysra

2) Please pay attention to a panel side of LCD reodot to contact with other materials in
preserving it alone.

3) For the. Packaging box, please pay attentighedollowings:

a) Packaging box and inner case for LCD are dedigméerotect the LCDs from the damage or
scratching during transportation. Please do nehaxcept picking LCDs up from the box.

b) Please do not pile them up more than 5 boxdsey(hre not designed so.) And please do not
turn over.

c) Please handle packaging box with care not te giem sudden shock and vibrations. And
also please do not throw them up.

d) Packing box and inner case for LCDs are madmuafboard. So please pay attention not to
get them wet. (Such like keeping them in high hutyidr wet place can occur getting them
wet.)
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