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3. GENERAL DATA

3.1 DISPLAY FEATURES

Thizs module iz a 9° WWVGEA of 16:9 format amorphous silicon TET.The pixel format is verbical stripe and
sub pixels are amanged as R{red), G(green), B{blue) sequentially. This display i5 RoHS compliant, and
COF {chip on film} technology and LED backlight are applied on this display.

Fart Name TXA23038VMOTAA

Moduls Dimensions 218000} mm x 135.0(H) mm x 1115 (D} mm

LDy Active Area 1895 00W) mim x 117.0(H) mm

Pixel Prich 0 223 75(W) mm = 0.24375{H) mm

Resaoluhon 800 = A(RGEW) = 450{(H) dots

Colar Picel Arrangement F. G, B Verlical stripe

LCED Type Transmissive Color TFT, Mormally Black

Display Type Active Maftnx

Mumber of Colors 16,7 M Colors{G-bit + FRC)

Backlight i LEDs paralled x 2 =enal (21 LEDs in iotal)

Weaght (330} g (fyp.)

Interface 1ch-L\VDS/IReceiver ; 20 pins

Fower Supply Voltage 3.3V for LCD; 124 for Backlight

Fower Consumption 1.5 W for LCD (WWGA) [6.586WW for backlight

Wiewing Direclion auper Wide Version (In Plane Switching)
FAQHSIUNG HITACHI SHCET
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4. ABSOLUTE MAXIMUNM RATINGS

ltam Symiood Adan. M. Linit Hemarks
Supply Voltage VDD 0 4.0 W -
Input Vaoltage of Logic Vi 0.3 VD03 i Mote 1
Operating Temperature Top -20 [t C Mote 2
Storage Temperaturs Tst -30 20 C Mote 2
Backlight Input Voliage VLED - 15 ") -

Mote 1 The rating iz defined for the =ignal voltages of the interface zuch az CLEK, DE, Heyne, Vaynec,
and RGEB data bus.

Mote 2: The maximum rating is defined as above based on the temperature on the panel surface, which

might be different from ambient temperature after assembling the panel into the application.
Moreover, some temperature-related phenomenon as below needed to be noticed:

- Background color, confrast and response time would be different in temperatures other than
22°C.

- Operating under high temperature will shorten LED lifetime.
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2. ELECTRICAL CHARACTERISTICS
5.1 LCD CHARACTERISTICS

T, =25 °C. VSS—0V

tem Symbol Condition Adin. Typ. Mz Unid Hemarks
Fower Supply Voliage VDD - 3.0 3.3 3.6 ' -
Diiferential Ir'IFIL.I't “H™ |level _ _ +100
‘VWoltage for LVDS \J1 — m' MNote 1
Receiver Threshald L level -100 il -
DPS FRC AMODE U *H" level 0.7%00 - WOD . CMOS
Signal Input Woltage “L" lavel 1 - 0.3vDD LEVEL
VDD-VSS
Fower Supply Current DD - - 485 LTatn) mé, Maote 2,3
Vsync Frequency f,r - - &0 [ Hz Mote 4.5
Hsync Freguency _,I'_"H - - 313 384 HHz Mote 4
DCLK Frequency j—_— - - 33.3 35 MHz Note 4

Motes 1 : VCM=VDD /2
VEM iz common mode voltage of LVDS transmitier / receiver .

tranzsmitter i= terminated with 1000

I+

IM-

10042

LVDS

Receiver

Notes 2 : AV=B0Hz fCLK=35MHz \VDD=3.3V ,DC Current.

Typical value i measured when displaying vertical 256 gray scale. Maximum is measursd
when dizplaving VYertical-siripe.

DG Ampere Meter

TFET-LCM
|
Voo
'V Was
Frfd

The mput terminal of LVDS

Motes 3 ;. As this module contains 1.0A fuse, prepare current source that i enough for cutting cumment
fu=e when a trouble happens. (larger than 2.54)

Motes 4 - For LVDS Transmitter Imput

Motes 5 - Vertical frequency i= recommended to apply 60Hz_
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2.2 BACKLIGHT CHARACTERISTIGS

ltem =ymbol Condition Adan. Typ. M. Linit Hemarks
LED Input Yoltage WLED - 11.7 12.0 12.3 W Mote1
o, 0% du 240 80 620
LED F::rwan::l Current LED oy A Mok 2
(Dim Conirol) 3.IVDIC; 100% duty 15 30 45
LED hfetime - 280 mA - ¥ Ok - nrs Mote 3

Mote 1: As Fig. 5.1 shown, LED cument 15 constant, 260 mA, controlled by the LED driver when
applying 120 VLED.

Mote 2° Dimming funciion can be obtained by applying DC voltage or PWM =ignal from the display
imterface CHN1. The recommended PYWM signal is 1K ~ 10K Hz with 3.3 amplitude.

Mote 3: The estimated lifetime is specified as the time to reduce 50% brightness by applying 580 maA at

75°C .
580 mA
DIM ([TN1:Pin 3) E ut! Ll h}? = o
~ i
1) BC vollage 0V 40 3.3 VDE L_EE' LR 1) : Y
Z) PWM duty 0% b 100% Drrver | 12v
SR
bl ek bl -
o
Fig. 5.1
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6. OPTICAL CHARACTERISTICS

The optical characteristics are measured bazed on the conditions as below:

- Supphying the signals and voltages defined in the section of electrical charactenstics.

- The backlight unit needs fo be turned on for 30 minutes.

- The ambient temperature s 25°C .

- In the dark room around S00-1000 b, the equipment has been set for the measurements as shown in

Fig 6.1.
I =25, f, =60 Hz. VDD = 2.3V
[t=m 2ymbaol Condition ] Typ. Mas. Linit Remarks
Brghtness of White - " 3a0 430 - cd/m* Miota 1
Brightness Uniformity - pet et 75 \ - 0 Mote 2
ILED= 580 mA
Contrast Ratio CR 200 s00 - - Mote 3
Response Time Rise + Fall gm0 8 =0 - 25 50 ms Mote 4
MNTSC Rato - F=0° & =0" 3 &l = o, _
gx ¢ =0°, CR 210 - 25 -
g ¢ =180°, CR =10 - a5 -
Wiewing Amgle Degree Miote 5
gy ¢ =B0°, CR 210 - a5 -
gy 4 =270°,CR 210 - &6 £
A 0.2% 0.64 0.68
Red
¥ 0.248 0.34 0.28
X 0.31 0.38 0.41
Green
Coalar i 0.55 0.60 0.85
o Pl Fw-® - Mote §
Chromaficity X 0.10 0.15 0.20
Blue
| 0.01 0.08 0.11
_ x 0.30 0.35 0.40
White
| 0.31 0.38 0.41

Mote 1: The bnghiness iz measured from 9 pont of the panel. P1~P%3 in Fig. 6.2, for the average value.

Mote 2: The brightness uniformity iz calculated by the equation as below:

Brightneas unifomity =

hdim. Brightness
hax. Brghtness

A100%

wihich is based on the brighiness values of the 9 points measured by BM-5 as shown in Fig. 6.2

— Y=600 Y=1200 Y=1800
Photo detector-BM-5SA Dot{0.0)
o
Field 11 Distance : 500 mm ¥=120 - s

i X=240 e N

|

| LCD pane o Py F*E.? Po

Fig. 6.1
Fig. 8.2

FADHSILING HITACHI SHZET

ELECTRONMICS CO., LTD.

MO

rB3dPS  27008-TX23038VMOCAA-1

FAGE

6-1/2




Mote 3: The Contrast ratio i= measured from the center point of the panel PS5, and defined as the

following equabon: Brightness of White

Brightness of Black

CR =

Mote 4: The defintion of rezsponse time 1= shown in Fig. 8.3, The n=ng time 1= the penod from 10%

brightness to 90% brnghtness when the data iz from white to black. Oppositely, Falling time is
the penod from 90% bnghtness riging to 10% brightness.

Silac White Black

100 % Rising fime Falling time
&0 | -

Brightness

10 .

Fig . 6.3

Mote 5- The definition of viewing angle is shown in Fig. 6.4. Angle ¢ 13 used fo represent viewing
directions, for nstance, ¢=270°means & o'clock, and & -0°means 3 o'clock. Moreover, angle
& s used to represent viewing angles from axis £ toward plane XY.

The display is super wide viewing angle version; 85° viewing angle can be obtained from each
viewing direction.

¢ mViewing anglke

,
Fig. 6.4

Mote 6: The color chromaticity iz measured from the center point of the panel, P5, as shown in Fig. 6.2,
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7 BLOCK DIAGRAM

Nnming Slana G
Display Data :D’ TIming } . | G2
Control|ler 2
. = TFT-LCD
7 ! 3
) BB
Ll power - o
- W A
f= 01| Dz 02400
DIM(BIL))
a Source Driver
DC power =
Supply(12V)—|CN2 | LED Driver IC y LED Backlght
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d. RELIABILITY TESTS

Test ltem Condition
1} Operating
2 T0eC

; :
Low Temperature ;E _DEII:;F:"nﬂ 240 hrs
1] Storage
2) B0=C

Low T o 1) Storage 240 h
w Temperature 7) -30°C =

High Temperaiure 240 hrs

High Temperature 240 hrs

1} Operating
Aeat Cycle 2)=20°C~f0°C 240 hus
3} 3hrs~1hr~3hrs

1} Nen-Operating
Thermal Shock 2) -d0 "G« 83°C 240 hrs
305 hr«—05hr

1} Operating

High Temperature & 2} 40°*C& BS%RH
Hurmidity 3} Without condensation

4} Niote 3

1} Non-Operating

- 2) 20~ Hz -
Vibration 1 2 1 hr for each direction
J

240 hrs

4} X, Y, and £ dinechions
1} Non-Operating

: 2} 10 ms :
Mdechanical Shock 3) 50G Once for each direction
g} TX T ¥ and I dwechons

1) Operating

2} Tip: 200 pF, 2502

3} AIr discharge for glass: = KV

4} Contact discharge for metal frame: = KV

1) zlass: § points

ESD 2} Metal frame: 8 points

Maote 1: Dhsplay funchonalities are inspected under the conditions defined in the specification after the
reliability tests.

Hote 2: The display 5 not guaranteed for use in comosive gas environments.

Mote 3: Under the condition of high temperatwre & humidity, if the temperature iz higher than 20°C, the
humidity needs to be reduced as Fig. 8.1 =hown.

Mote 4: All pins of LCD interface(CN1) have been tested by 100V contact dizcharge of ESD under
non-operating condition.

Ll

R .

fll

6l

S

()

1

2

| (h
(0

Reltive Husmadiey BEH (%)

2002 3 3540 45 50 55 60 65 70 TS
Temperatare Ta (CC)

Fig, &,
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9. LCD INTERFACE

9.1 INTERFACE PIN CONNECTIONS
The display interface connector iz FI-SEB2Z0P-HF 13E made by JAE and more details of the connector

are shown in the secton of outline dimension.

Hin assignment of LCD interface is as below:

Fin No. Symbal Description Mote
1 VDD
Tl Power Supply (typ.+3.3V) Mote 3
Mormal Brightness: 0 or 0% PYWA Duty
3 DA Brnghtness Control:0W to 3.2V0C or 0% to 100% PWM -
Chuty.
— WSS GHND (0WV) Mote 1
5 |- .
= D= Pixel Data Mote 2
i Va5 GHND (00 Mote 1
B P 1- .
2 1 Fixel Data Mote 2
10 Va5 GMND (0 Mote 1
11 |2 .
- MO+ Fixel Data Mote 2
13 VoS GMND (0 Mote 1
14 CLE IM-
Clock Mote 2
15 CLI IN+ - e
16 WSS GMND (0N Mote 1
17 |- :
" NI Pixel Data Mote 2
18 W55
>0 VSS GMND (00 Mote 1

Mote 1: Al VDD pins should e connected fo +3.3V.

Maote 2 Al WSS pins should be connected to GMD{OV) Metal bezel i= connected internally to V5SS,

Mote 3: Inn and n™ (n=0,1,2,3),CLK IN- and CLEK IN+ should be wired by twist-pairs or side by side

FPC patterns, respectively.

The backlight interface connector is SMOBB-SRS5-TB made by JST, and pin assignment of backlight iz

as below:
Fin Mo. Sagnal Level Function
=3 Vot - Fower Supply for LED{12V)
D NC - Mo Connection
g~3 Ve - GHD
KAOHSIUNG HITACH SHEET
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9.2 LVDS INTERFACE

]
-

CN1

21

Controler THICEIL VDS 3R TCOREDEF
RO-RS,GO _.llll'-' TAD-S INO+ B FLAD-E
| Gla5e0E1 | |h .l TEXS _[? :::'+ a}_ RED=5
Z2-35,MA MA,DE —'"-.: E:i % ——[:abv IN1- D>__ _ﬁ;ﬁ LCD pane
- - comiroder
mERT,GEGT |[9 = N2+
56,57 A = __I:E}. o l:::)__
= ED
B B D=
LK IN= -
opc| |_GLK - __[::‘i' —— c.::}__ -y GH OUT
Mote 1: 100! impedance of L\WDS cable is recommended for best optical perfformance.
Mote 2: Transmitter Made by Thine : THCE3LVDME3R or equivalent.
Mote 3: Receiver (TCOMN3I0_3-F) « Made by THine : THC63LVDFE4EB eqguivalent.
9.3 DATA MAPPING
Fin Mo Pin name Data P Mo. Fin name Data
1 TAD RO{LSE) 20 TCO B2
Bl TA1 R1 22 TC B3
F4 TAZ R2 23 TCZ B4
5o TAZ R3 24 TC3 BS
58 TA4 R4 27 TC4 (NA)
3 TAS RS 28 TCE (NA)
- TAD GO{LSH) 30 TCE DE
a8 TBO 1 50 TDO R
7 TB1 2 TD1 R7{MSB)
11 TB2 =3 & TDZ GG
12 TB3 10 TD2 GT({MSB)
14 TB4 =h 18 TD4 B6
15 TBS BO(LSE) 18 TDS 87 {MSE)
18 TBG B1 25 TDG (MA)
KADHSIUNG HITACH SHEET
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e :H: 53 :'.li B2 x DE

IN2-

e }:H?}-':HEIMIEF

ING-

DE : Display Enable
NA - Mot Availlable
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9.4 DATA

NPUT for DISPLAY COLOR{BBIT MODE)

Rad [afa Zrear 2303 Blus Data

Inpeut AT |RE|RS|RE|RI|RI (R |RD|GF |0 |GS | G4 |63 |G2|6GY |G| BT | B8 | BS ‘ Bd ‘ Ba | &2 |51 | B0
calor Rt LEa [kEE LSE [MsE L2
Black o|o|ad|oja|o|o|ad Jj|log|joyofoyjd|jo|jojfoyoyajajyogyo||o)|ad
Red{255) | 1 1] 1 1 1 1 1 1 J|1o|jo|jo)joyoa(yo|of(o0|D|ad J 1010|043
GeenZo)| O o () a 00|07 1 1 1 1 1 1 T|1o0|o|(d|ajaoyoj|jo|ad
Baslc | Buej23S) | O |D (O | O | O | O |D|D|Q|O|]O0|0|D|]O|O]|DO 1 1 1 1 1 1 1 1
Colar | Cyan N I O O I I I Y A A Y I O O Y O A N O O O A T IO OO I O A A O I O N
Magenia |1 |1 [ 1 (1|1 |11 |o]o|ojofo|o|lojo|1 |1} T} 1]1]1
elow ila 4|1 |1 |1 ] ]1]1|[1]1]1]|1]|1|1]1]|]o|o|o|o|ojo|D]|O
Wihits N O A O O A I O I A O A I A N A O O T O O O I O O A O O O
Black oo |ada)joaj|jaoypo|po)|a J|a|jo|jo|jocya|yo|jo|(o|jo|jojao|jao|joj|o|a
Redif) gl oc|ad)d)a|ao)|o i J | a|po|po|o|ad g | 0o |D0|d)|ya)|0|0)|0)|ad
Fadid) o|o |3 |00 1 D |2 0|00 0O]0Q J|lo|jo o |dy2)o0]jo|po|a

Red
Red{223) | 1 1] 1 1 1 1 o | 1 g |a|jo|jo|jo|jojaojof(o|o|ad 2|1 010|043
Red{2a4) | 1 1|1 1 1 1 1 o |adja|joja)o|jao|jaoa|o|o|oD|ad 2|1 010|043
Red2ss) | 1 |1 | *# |1 |1 |1 |1 |1 |o|lo]o|(Oo|D|o|]O|D|O|D|O|O|O]|O|DO]|O
Black o|l]o|o|o|(o|lDo|D|Oo|Oo|o|]Oo|]O|D|O|O|O|ODO|D|OD|O|O|O|D|O
Geen(i) |0 |O || O |0 |]O|DO|O|Oo|Oo]O|OD|O|Oo|O|1|O0|D|Oo]jo|lOo|lOo|D|O
Geeni2) |0 |O || O |0 |]O|DO|o|o|o]Oo|DO|Oo|o|1|]O0|Oo|D|o|jo|lo|lo|D|O

Zreen T

EeenZi)| OO0 (D ()00 0)|O0]1 1 1 1 1 1 0 T|1o0|od|2joyoj|jo0|ad
EeenZad) 00| 0| | ajoo0] D1 1 1 1 1 1 1 o1 oo 3d J 1010|043
GeepZaz)| OO0 (D@0 0|0 ]|0]1 1 1 1 1 1 1 iTj1o|jo|a|lajaoypo|jo|d
Blacx o|o|a@d|oja|o|o]|ad ij|lag|joypofoyjdyjojojfoyoya|jajyogyo||o)a
Blue(iy |O|Do |0 |o|0|D|D|D|o|O]Oo|of(o|o|of(o|Oo|D|Oo|Oo]|lojo]|D]|:
Blee2y |D|O (0| |OD|O|D|DO|O|O|O|O|D|Oo|]Oo|Oo|O|D|O|o]|lo|lo|1]|aD

Blus
Bluel253) | O |2 |2 |00 ojo)jo|ocjdaja]i 1 1] 1 i i 1|0 | 1
B2y | oy |||y ojfoyjoya|ojo)jo|ojdajao]ao 1 1 1 1 1 1 1 |
By |0y 02y )ojyoyocypo|dyjojoyoyo|adjolao 1 1 1 1 1 1 1 1

Mote 1: Definiion of gray scale : Color(n) Mumber in parenthesis indicates gray scale level. Larger

numiber corresponds to bnghter level.

Mote 2: Data signal : 1 - High, 0 : Low
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9.5 INTERFACE TIMING

(1) LVDS Recener Timimg
(Interface of TFT module)
= T -
- IFEES -
|-t EPd -
= Ha -
- IRPG -
IRP0
AP | Lt
RInX ){HIE }:HJ:EXH-!KH:E-K Eﬂxﬁ:ﬂ Xﬂtx :F I’ﬁ X.— VdiT=0V
- I
oK+ \ )l W=D \ VA=V
RINX={RIN<+}-RIn¥-}  [X=0,1,2)
It=rmn Symbal fAin. Typ. Rax. Uit
DCLK FREQUEMNCY 1he 25.0 28.0 1) 33.3 2) 25.0 MH=z
RinX 0 data position taro 1T o065 1M oy 1 Moy +0 G5
(¥=0.1.2) 1st data position tep: -0.85 0 -0.65
2nd dats t=ps By 085 BT ™y B Tt o H0 86
position
ns
Jrd data posifion taps 8T, 0.85 BT Moy STty 085
4ih dats posihion tera A4 i -0.85 s T & Moy H0 B85
ath data posibion tap= S ioye-0.65 &1 e T H Mo +H0.6D
Bth data position tape 2Ty, ~0.85 2T ™t 2Tty 0 85
Mote 1: fir=20Hz
Mote 2. fv=60Hz
KACHSIUNG HITACHI SHEET
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(2) Timing converter timing

(Input ttming for transmitter)

e Ty =4
< Tw 5,
Cata emable
T
k= . =
T
¥ = >
Data anable
SEniniEEn i -
T
Ll e
DATA < > <
SIGMALS _

The timings except mentioned above are refermred to the specifications of your tfransmitter.

|tem Symibaol Min. Tyvp. Max. Unit | Remarks
DCLK Cycle time Te 288 S0.0 307 ns
Dty O 0.45 0.5 0.5 -
Horizontal period TH 842 1058 1056 Tc
Data Honzontal width-Actwe Tep 200 800 BOO T
Enable | Vertical period Tw 4852 52D h25 TH
Wertical width-Active Typ 480 480 4380 TH
Frame frequency fi 42 al al H-
KADHSIUNG HITACHI SHEZET
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(3) TIMING BETWEEN INTERFACE SIGNAL AND POWER SUPPLY

Power Supply, Input Signal and Backlight VYoltage ONFOFF/REENTRY should comply with the following

FEQUENCE.

Power supply 2.0V 3.0V
Vool
0.3V 0.2V
0w
Interface signal
T
L% % ]
t1 | £2 th | td t7
K
3 i
> >
Back-light
Back-Light _
OM period
[Vl
POWER OM POWER OFF
O< t1=13ms ames = 1
0< {2 =45ms 0= t5 =45ms
100ms =13 0= t6 =20ms
500ms =17

Mote 1: In order to prevent electronic parts from destruction caused by [atch-up, please input signal

0.3V

after Power Supply YVoltage ON. In addition, pleg=se turn off 2ignals before power supply

wvoltage OFF.

Mote 2: In order to prevent from function emor due to residual charge, please reenter power supply

voltage after time stipukated with 7.

Mote 3: Please turn on Backlight after signals fix and tum off before signals down, otherwi=e noise

appears in the digplay. The noise cause no problem with display performance in case of timing
sequence comply with the spec.
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11. APPEARANCE STANDARD

The appearance insgpection is performed in 4 dark rosm around 1200 Ix based on the conditions as
below:
- The distance between inspector's eyes and display 12 30 em.

- The viewing zone = defined with angle & shown in Fig. 11.1 The inspechon should be performed
within 43 when display i3 shut down_ The inspection should be performed within 5 when display i3

pOWEr On.

A e

Fig. 11.1

11.1 THE DEFINITION OF LCD ZONE

LCD panel is divided into 3 areas as shown in Fig.11.2 for appearance specification in next section. A
zone is the LCD active area (dot area); B zone is the area, which extendead 1 mm out from LCD acthve

area; C zone is the area betwesen B zone and metal frame.
In terms of housing design, B zone s the recommended window area customers’ housing should be
located in.

4— Metal frame

1 mim
— j=-a|—

& zonme
B xone

. Zone
Fig. 11.2
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11.2 LCD APPEARANCE SPECIFIGATION

when displaying condions are not stable (ex. at tumm on or off), the following specifications are not

applied.
Operating mspection
hMax. acceptable
Mo Hem nurmboer Lnit Remarks
A-ZOME
1-diot 2 nes Mote 1.2.4
Sparkle 2-dods L :
o ede 3 doke 0 Units Mote 1,25
Total 2 Units Mots 1.2
1 S . E1-I:-:|::I-::-’c 3 oes Mote 1,34
b R -J07s .
mode J-dofis 0 Lt Note 1.3.5
Total 3 Units Mote 1,2
Total Density 1 I...Init51'¢-E.=Drnm Mote 1.2,3.6
Total 3 Units HNote 1
2 Line defect Sernous one is
3 Uneven brighiness not allowed i i
Stain inclusion wW=0.02 L : Ignore lgnore
Line shape W=0.03 L =20 10
4 W - width {mim) L>2.0 o e A
L - length (mm) W=0.08 L=1.0 10
L>=1.0 0
W >0.08 - (See dot shape]
Stain inclusion D=022 lgnore
5 [ Dot shape ] D=0.233 5 nes MNote 7
D : ave. dia (mm) D>0.33 O
Scratch on  polanzer WW==0.01 L = lgnore lgnore
~ Line shape | ) A L=40 10
B W - width (mm) = L =4 0 OCS Mote 8
. L :length {mmj} _. . =20 10
W=0.04 =30 :
Soratch on polanzer D=02 |gniore
7 Dot shape ]] D=0.4 10 DCS MNote 8
D - ave. dia (mm] D >0.4 0
KACHSIUNG HITACHI SHEET
ELECTROMNICS CO_, LTD. ) TB84PS  2711-TX23D3ABVMDCAA-1 PAGE | 11-2/13




Mon-operating inspection

Adax. tabl b
Mo ITEM e Unit Remarks
A-Zone
Bubbles, peeling D=0.3 lgnore
In polarizer D<0E 10
8 — pCs MNote &
[ D:ave.dia(mm) ] 0 =1.0 g
D=1.10 0
_ _ Senous ans s
g Wrinkles on polarizer ot o - i,
Lenght 3
g & |(
§ a+h

S

Fig 11.3

Fig 11.4

Mote 1. Dot defect : defect area = 1/2 dot
Mote 2: Sparkle mode © brightness of dot is more than 30% at black raster.
Mote 3: Black mode : brightness of dot s less than 7% at white raster.

Mote 4. 1 dot - defect dot is isolated, not attached to other defect dot.
Mote 5: N dots - N defect dots are consecutive. (N means the number of defects dots)

Mote G. Density : number of defect dots inside 20mm §.

Mote 7. Those stains which can be wiped out easily are accepiable.

Mote §: Polarnzer area inside of B-zone 15 not applied.

Average diameter = ™
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12. PRECAUTIONS

12.1 PRECAUTIONS of ESD

1) Before handling the display, please ensure your body has been connected fo ground to avoid any
damages by ESD. Also, do not touch display's interface directly when assembling.

1) Please remove the protection film wery slowly before turning on the display to avoid generating ESD.

12.2 PRECAUTIONS of HANDLING

1) In order to keep the appearance of display in good condition, please do not rub any surfaces of the
displays by sharp tools harder than 3H, especially tfouch panel, metal frame and polanzer.

2] Please do not pile the displays in order to avoid any scars leaving on the display. In order to avoid

any injunes, please pay more attention for the edges of glasses and metal frame, and wear finger
cofs to protect yourself and the display before working on it.

2) Touching the display area or the terminal pins with bare hand i prohibited. This i3 because it will
ztain the display area and cause poor insulation betweesn terminal pins, and might affect digplay's
electrical characteristics furthermore.

3} Do not use any harmful chemicals such as acetone, toluene, and isopropyl alcohol to clean display's
surfaces.

4} Flease use sof cloth or absorbent cotion with ethanol to claan the display by gently wiping. Moreover, when
wiping the display, please wipe it by horzontal or vertical direcfion instead of circling to prevent leaving scars
on the display’s surface, especially polarzer.

3) Please wipe any unknown liquids immediately such as saliva, water or dew on the display to avoid
color fading or any permanently damages.

6) Maximum pressure to the surface of the display must be less than 1262104 Pa. If the arsa of
adding pressure is less than 1om?®, the maximum pressure must be less than 1.96M.

12.3 PRECAUTIONS OF OFERATING

1) Pleaze input zignals and voltages to the displays according to the values defined in the section of
electrical charactenstics to obtain the best perfformance. Any voltages over than absolute macimum

rating will cause permanent damages to this display. Alzo, any fiming of the =signals out of this
specification would cause unexpecied performance.

21 When the dizplay is operating at significant low temperature, the response time will be slower than it
at 25 C" . In high femperature, the color will be slightly dark and blue compared to onginal pattern.

However, these are temperature-related phenomenon of LCC and it will not cauze permanent
damages to the display when used within the operating temperature.

+) The use of screen saver or sleep mode 15 recommended when static images are likely for long
periods of ime. This iz to avoid the possibility of image sticking.

41 Spike noize can cause malfunction of the circuit. The recommended limitation of spike noize 2 no
bigger than = 100 mV.
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12.4 PRECAUTIONS of STORAGE
If thee displays are going to be stored for years, please be aware the following notices.

1) Please store the displays in & dark room to avoid any damages from sunlight and other sources of
LI light.

2} The recommended long term storage temperature is between 10C° ~35 C° and 35%~7 2% humidity to
avoid causing bubbles between polarizer and LCD glasses, and polarzer pesling from LCD glasses.

3) It would be better to keep the displays in the container, which i= shipped from Hitachi, and do not
Lnpack it

4} Please do not stick any labels on the display surface for a long time, especially on the polarizer.

KAOHSIUNG HITACHI SHEET
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13. DESIGNATION of LOT MARK

1) The lot mark is showing in Fig.13.1. First 4 digits are used to represent production lot, T represented
made in Tawan, and the |ast & digits are the senal number.

2) The tables as below are showing what the first 4 digits of lot mark are shorted for.

0| |0 1

T : Made in Tanwvan

Wieek

Month

Year

Year | Mark
2008 b
2010 0
2011 1
2012 s
2013 3

Month | Mark | Month | Mark
1 1 7 o7
2 02 8 D8
3 03 8 g
= 4 10 10
5 05 11 11
8 05 12 12

=erial number

Week (Days) Mark

1~T

g~14

15~21

22~

Zd~31

no| s |3 | R

3) Except letters | and O, revizion number will be showen on lot mark and following letiers A to Z

41 The |location of the lot mark is on the back of the display shown in Fig. 13.1.

[—x®

{26)
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000001

MADE IN TAIMAN.

Fig 13.1
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