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DES CRIPTION

The specifications are applied to the following TFT Liquid Crystal Display

Module with Back-light unit.

Note : Inverter device for Back-Light is not built in so it should
be prepared by yourself .
General Specifications
Type Name TX31D30VCICAA
Effective Display Area H 246 x V 184.5 [mm]
Display Dots H (B00x3)xV 600 [dots]
(Display Pixels) (H 800 ¥V G002 [pixels]
Pixel Pitch H0.3075 x V 0.3075
Color Pixel Arrangement  R+G+B Vertical Stripe
Display Mode Transmissive Mode, Normally White Mode
Number of Colors 262k [colors]
Viewing Angle 6:00 Direction
Dimensions Outline H 280. 0Ctyp. }x ¥V 205.5(typ. )X t 12.5(max. )} [mm]
Weight Approximately 720 [g]
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1. ABSOLUTE MAXIMUM RATINGS :
1.1 ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS

Operaticn Non-operat ion

Item Nin. Hax. Min. Hax. Unit Note
Temperature 1} 1l 2l ] T i1}
Hunidity 2) : 2) RH )
Vibration — 4.9 (0. a6} — 19.6 (263 m/ 52 )
Shock e 29.4 (36> B 294 Ca0G) misg 4}
Corrosive (Gas Not Acceptable, Not Acceptable
[tlumination at
LCD Surface - a0, (00 e 50, 000 Ix

Notes 1) Envimonmental temperature and humidity of this unitt, net of sysiem installed with this unit.
At low temperature the brightness of CFL drop and the life time of CFL become o be short.
2y Ambient temp.  Ta=40 C @ 85 % RH Max, Without condensation.
Ta>40 °C : Absolute humidity must be lower than the humidity of 85 % RH at 40 “C.
Without condensation.
3) Freguency of the vibration shall be between 200 Hz and 50 Hez. {except resonance puint)
47 Pulse width of the shock shall be 7 ms.

1.2 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

(1) TFT LIQUID CRYSTAL DISPLAY MODULE VES=0V
Item Symbaol Min. Max. Unit Mote
Power Supplv Vollage for logic VDD 0 4.3 v
Input signal Yoltage for logic vl -2 VDD+(.2 Vv ¥
Electrostatic Durability VESDI) £ 100 v 2), 3)
VESD1 =3 kv 2) 4)

Mutes 1) The specification shall be applied to pixel data signal and clock signal.
2) Discharge circuil to be connected : 200 pF - 250 @, Environmental : 25°C - 70 % RH
3) The specification shall be applied to 'F connector pins.
4) The specification shall be applied to the surfice of both a metal bezel and a LCD pancl.

{2) BACK-LIGHT UNIT GND=0V
ltem Symbol Min. Max. Unit Mote
Lamp Current IL = 13.5 nArms 1)
Lamp Vollage VL - 2000 Vrms ey

Motes 1) The specification shall be applied to CFL unit. {A CFL unit consists of two pieces of CFLs.)
2) The specification shall be applied at connector pins for back-light units at start-up.

S heet 5 :
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2, OPTICAL CHARACTERISTICS

The fillowing optical chamcteristics shall be measured during operation of the unit ( TFT-LCD module and Back-Light )
un the condition the measuring systems operation are stable, It takes aboul 30 minutes. The measyred pueint shall be at the
center of the LCD unless any specified. The ambient light excluding light fum the backlight unit of the module shall he
prohibited.

* Measuring equipment : Pritchard 19804, or equivalent

Temperature of LCD = 25 °C, VDD = 3.3 V, V = 60 Hz, [L= 12.0mA

[lem Symbol | Conditions Min. Typ. Hax. Unit Note
Contrast Ralio CR 150 {350} — 2)
Response Time RISE tr i a e ms 3

FALL tf = 20 s 1)
Brightness {White) Buwh 244) a0 e cd/m?
Brightness Uniformity Buni Ti e e % 4)
Color Position Red x o =87 =
un CIE v & =0"C i 0..33
Green x 1) 0. 31 s :
v = 0. 54 i S
Blue x 0. 15 =
v = 0.13 o=
White x 0. 32 G
I . 0. 23 =

! Sheet
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Motes 1) Definition of Viewing Angle g —g°

Z ﬂ:yc

=90 Ly (Viewing Angle)
(12 a'dock) " G Jeall

1 +,_ p {Azimuth)

é =180° S

(9 o'clock) X {3 olock)

TFT - LCD Maodule
$ =270

(6 v'clock)
2) Definition of Contrast Ratio{CR):

(Luminance at displaying WHITE )

(Luminance at displaying BLACK)

CR =

3) Definition of Response Time ¢
4
Displaying y
data signal BLACK WHITE & BLACK

T
1040

Optical Rcspﬂnsam
{ Luminance )

4) Definition of Brightness Unifrmity

H&Mh The brightness unilormity (Buni) {s defined as the bllowing equation,

Wt~ - + — = - B
ST qn[ &k _ 2} Buni = _B_‘I‘_'.’.‘_ w100
g i I max
: g I afr <
_:é .JI];, ; (D } : : 5
& | whers, Bmax = Maximum brightness among 5 measuring points
| 1} - i =
A 101,— 5 —,--'ﬁI e —{‘ﬂ_-— Bmin = Minimum brighiness among 5 measuring points
T L —
90
- a0 L4
Lo

= imeasuring  point
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3. ELECTRICAL CHARACTERISTICS

JATFT LIQUIDO CRYSTALDISPLAY MODULELE

Ta=25C, V85=0v

ltem Svmbaol Min, Tvp. Max. Unit Mote
Power Supply Voliage VDD 3 &4 3.6 v
Input Voltage for Hi VTH 2 = VI Y 1)
Logic Circuils Lo VIL V58 = 0.8 W 1)
Power Supply Current [T 190 270 m.A 2% 3)
VSYNC Frequency v 55 [5l4] 63 Hz
HSYNC Frequency H S 7.5 30.2 kHz
DCLEK Frequency fCLK i 384 40 MHz
Motes 1) Display data pins and Timing signal pins are subjected.
) W=060Hx, fCLK=384 MHz, VDD=3.3V, DC Cument.
TFT -LCD Module
DC Ampere Meler
B @ b
¥as
Typical value is measured when displaying Black aster,
Maximum is measured when displaying Vertical-stripe pattemn.
3) Current capacity for VDD power source should be large than 3A.
3.2 BACK-LIGHT UNIT Pk
[1em Symbaol Min. Typ. hax. Unit MNote
Lamp Curreni IL 6.5 et 13.0 MArms 1}
Lamp Voltage VL i 510 s Wrms 4)
Frequency fL a0 = 70 kHz 2
Starting Lamp Vollage Vs 1350 e = Vrms )]

Nutes
1) Longer [L causes the shorter lig of a lamp CFL.
2) Frequency of power supply for a CFL may cause interfrence with HSYNC frequency and causes beat or Dicker
on the display. Therefvre, lamp fequency shall be as different as possible fom HSYNC frequency in order to
avoid the interfirence.
3)Ta =0
4y Lamp Voltage is measured as below.

Clutput capacitance

= 18pF 4 |
SIER ] & e | e !T . .‘ = i | Ak .
i | | il 5
op e Ut 1)1, (COR TERT | i | High-valtage Prob
e I | 1k [ W L h-vollage Frobe
CFL | 4 I | | 2,
3 T | S
connector | R, ]|
AR
e e — Dscilloscope
inverter
S ; e R e e PR ] e e EarR 2 T
Sheet
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4. BLOCK DIAGRAM
41 TFT-LCD MODULE
| i % ]
|
=l SRR G = I |
| |—L/
e S LT Drain Driver
El - -
| eni : ; D1 D2| D2400|
Display data and I % Gl ' ' : '
timiag signal [ l /z Timing | U1K Eh..
I | Converer 4 B -
i o TFT-LCD
DC pow | B ;
o plu B L L e T
PPy 0 “ | Converter i —— -t
4.2 BACK-LIGHT UNIT
N2 g TR
.:'I"-'\JD - F 4 - = ST P
WL 3 ——— [ : Lairgy _';.r
¥l ol - o
Ll e ~ Lamp e
Color of wires from CFL to CN2
4 {GND) : White
1. 2 (WL} :Pink
Jller . i o iy & il &
e |
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5. INTERFACEPIN CONNECTION
S1TFT-LCD MODULE
CN1 {HIROSE ; DFYB-41P-1V or Equivalent}
Pin No. Symbol Description Note
1 V55 GND [0V 1)
2 DCLE Dot Clock -
3 V55 GND [0V 1}
4 Hsvwne Horizontal Synchronizalion
5 Vswnc Vertical Svnchronization
f V55
7 V85 GND {0V 1}
8 V&85
g B0
1] Bl Red Data
11 B2
12 Va5 GND (DY) 1)
13 B3
14 B4 Red Data
15 RS
16 V53
17 V&S GND (0V) 1)
L8 V55
14 [&]1]
20 31 Green Data
21 G2
22 VSS GND (0V) 1)
23 G3
24 Gd Cireen Data
25 G5
26 V&S
27 V&S GND (0V) 1}
28 V588
29 BO
30 Bl Blue Data
] | B2
3z VES GND [0V 1}
33 B3
34 B4 Blue Data
35 BS
6 VSS GND (0V) 1}
37 DTMG Display Timing
38 (MNC) Non-Connect
39 VDD Power Supply (typ.+3.3V) 2
40 VDD
41 {IC) 3)
Notes 1) All ¥55 pins shall be grounded. Metal bevel is internally conmnected to VSS.
2y All VDD pins shall be connected to +3.3V(Typ.)
3) Keep open. Hitachi test use vnly.
5.2 BACK-LIGHT UNIT
CN2 {1.5.T. : BHR-MV5-1}
Mating connector: SMO3(7-DUB-BHS-1 (L5.T.)
Pin Mo, Syl Diescription Nole
1 1 Power Supplv
- VL Puower Supplv
3 MNC Mo connection
4 OND GND{OV)
; : ; Sheet & - i -
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3.3 RELATIONS HIP BETWEEN DISPLAYED COLOR AND INPUT DATA

Hed Data Green Data Blue Data
taput | k5| 4] R3 [ R2[ k1[0 e5] caca]ca] et oo] es[me] ealee] 51 e
Calar [ 155 | i5A 153 | 8 LiB
Black pjojofojojojojoajoiojojafojojoalolalan
Red (0D lplpljyrjrpijoajojojafofofolajolofalan
Green (M O OjOQIO] OO0 1fLp1pbf{ajijnjo|lofjajalon
Basic Blue (B jojojojojojojojojojojajofilafiji]r]l
Color Cyan S L L T 0 o I 8 o O O
Napenda R O Y 0 L (L N T 8
Yollow S I O I e 0 0 L0 L
White 8 ] S I e 5 ) O 8 0
Black |o|njofofofojojofojojojolofofofofofo
Red CE2Y JOfODJO]OJO)I|OO{O|0FOf0O]DJ0)JOQj0[{D]0
Red (BiD JO(O(D]OQ]L)0jajojnjojojoajojajojojaljd
Red :
Red (2} lj1j1jtpojijojojoiafaojojojalaojojala
Red (13 Lifiljplptljlijojojojojojaf{ojojajoyaioga
Red (02 Lpijiptjpipijojojojaraf{ojorojojpnjojo
Black pjojojojoepojajojojojofejojojojojfofjao
Green CR2YJ DjDjojojojojalojofojojtljojojojojafjd
Greem CGLXJ OO OJOjOjoOjojajojofli|(ojojajalaogald
Green
Geeen (B2 OjOjOJOJojojijtjajtjojijojojo]jajola
Geeen (D JOjODjOjoOJojojtjtjijtjirjojojajojojuojan
Green COJOLOjOJOjDjO}a L] {ijojojojojojan
Black gjofojoejojojajojojojojojojo{ojajojfo
Blue (B2 | 0jojojojojojojojojojoinjojojojofof!l
Blue (BRI IOjOjOofjojojojojojojojojojojolofjojljan
Blue ; I B | | | T ) e ] P O e e B e
Blue (2} |OfOjOjOjOjajojojojojojajijljljijnofl
Blue (1) [OjDjojojojojojojojojojojijifijijijo
Blue ¢0) Jojojojojojojojojojojojofljirjijijlyl
Motes 1) Definition of gray scale:
Colorn) = = + « Number in parenthesis indicates gray scale level. Lower n corresponds to
brighter level.
2) Data:  1:High, 0:Low
g Sheet i o
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6. INTERFACE TIMING

6.1 TIMING CHART

Data : Lalched at Fall edge of DC "
( Bl Rk Cher Ty tes Tyg

Lip Lpe }
gl bt e )

VSYNC, HSENC, DTYG, S |
RO—~5, GD~5, B1~5 | Vignin.]
;Lmax. |

oce t "
>ty SOLK e

| -
M- 5 '
LKL R A o
DATA lovalid Data X_ X x ;: x X X Invzlid Data
R r :

a \

iz Cor

DTG

il L
— i
Hsyne \_ r
Ly Iy i
.‘_‘, ‘—_ e e e e e e e a __—.{
| | ;—Jf—\
Vayne LY ¥y ; ;
] ;J' 1
tip

- -

I

o
Hsyoc \*—”r{ v \_/_
| t t;
| iae iFP
[ i <—"

DTNG / o ;
e G e 5 AN ]
! |_n| 1 L

Yayne \—n/ 5 \_/.—
' Lygp ; b )

L —
o 7 O\ <N RN
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6.2 INTERFACE TIMING SPECIFICATIONS
[ten Symbol | Min. Typ. Yax. - | Unit \ote
DCLE Period toik 95 ag —
¥idth-Low Lyt - B -
Hidch-Ni Eo G - oo ns
Rise Time Ly - — 25
Fall Time Licry = - 25
Duty b 0. 45 0.5 0. 55 — | teu/tax
Nzyne Set up Time top y = . for DCLK
Hold Time tag B =
Period Egp 1052-tymp| 1024 1200 i
Vidth-Active Cyy B e 120)
Rise/Fall Time tyen the e — an ns
Vsyne Set up Time toy ] e v for Heync
Hold Time Ly s T
Pericd Cyp 603 625 LO00 e
Kidth-Active Cyy 1 a4
Rise/Fall Time Ty Tyg S - al ns
DTHG Set up Time L b = = 4 for DCLK
Hold Time Ly b —
Rise/Fall Time Liee gy = = 30 ns
Horizontal Back porch Lypp 32 e L1k oy
Horizontal Front porch Upe 16 =
Vertical Back porch Lyap 0 e == B
Vertical Front porch tyap 3 e —r
DATA Set up Time Tap & — e 38 for DCLK
Hold Time Ty & = ==
Bise/Fall Tine toe Lot i e 25 ns
et oy qh;t e T T e | | :
Hitachi, Ltd. ‘ Date |5up. 53,2000 ‘N"_ 3284P5 2609-TX31D30VCICAA-L F‘Ftw:: 9-2/3




6.3 TIMING BETWEEN INTERFACE SIGNAL AND POWER S UPPLY

0
I

Power Supply Voltage

VDD

Input Signals ¢ gy ___|

3.0V
2. 9%

| X~ OFF
S

P ) . < I,-" i _."l .-" =] |
| ! .-".l f -"l I |
Vi ¥ 0:Ry —L 12 / III_." ..".I a__-"ll I."..I | | !
I T
winl e LL_‘ 1]
t = d0ms os < ti = Sims
lms < T: = 50ms Oms < Ts = 5S0ms
lms < t1= 50ms Ts < 13

POWER ON OFF

¥ Sel OV = VI{) = vDD().

Here, VI(t), VDD(t) indicate the transitive state of VI, VDD when

power supply is tumed ON ar OFF,

Note 13 Do not keep interface signal high-impedance when power on.

Shest
Hitachi, Ltd. Date  Sep. 5,2000 Nﬂ“’
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TDIMENSIONAL QUTLINE
(1)Front View
e LT z
ﬁ-1| 3 m—— = ev— I-':ln
i Byt
% 153.0 - i ,.
: I
123 !l. | =2
D 4.5 P e o =3
R E T i:!----I |-.:' fil |
T Lok
= LLg I 3 LEeT] |
e _;:’:L_.'Eh
-——I—————— e 1__‘__-_' r
; 184, 3{Aclive Area) Wik . . ‘
peonf ot . : ‘
gl | g .
o : & |
| g | g
- g z ;
| Pl ;
- | _?:! :
I :
i !
. ! [
e 5‘ 3
| = ; /, o :
: L..,.J e AT Tl _':‘._-_---# """"" i N R
e =5 R \,-
¥ 1“*3'1 ;@- =F==T f_ JJ\_E
g o P
& (67.26% " Bh
L SERlAlE |
? b Mbih .. .
2l §f
g g e
v Lkl [ (LA T -
L] ! - s 1}
Yote 1]"[:!\:1 : HIROSE DF9B-41P-1V
2)CN2 : JST BHR-04VS-1
3)Tolerance in specified is *(. jmm. Unit:mm
4)Dimensions in parenthesis are refernce value. Scale:NTS
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(2)Back View

Hitachi,Ltd

(1)

N (1))

(74, 230

[
?
i =|
2l A1) b

G250 .

£1343

3=

s i

i
Date Eﬂcp.

5,2000

Sheet
M.

3284P5 2610-TX3LD30VCICAA-]

Unit:imm
Scale:NTS
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8. DESIGNATION OF LOT MARK
5.1 LOT MARK

L2 FE

5 digits for production number
00001 ~49499)

Special mark  4)

Froduclion management sign

Wesk  3)

Manth  2)

Year 1)

MNoles
L Ycar Mark 2} Muonth hark Muonth M ark 3 Week (Dﬂys} Mark
5000 | 0 1 01 7 07
2001 1 2 02 8 5 :
08
20102 2
5003 3 3 03 9 09 B~14 2
2004 1 4 M 10 10
15~21 3
5 15 11 11
22~28 4
g 06 12 12
29~31 b

4) The special mark may be added by manuficturing accordingly to production number.
3.2 REVISION(REV.) CONTROL

REV. column is controlled by the manufcturing. A-Z except | and O is to be written on this column.

3.3 LOCATION OF LOT MARK

Lol mark is printed on a label. The label is on the metal bezel as shown in the drawing at Section 7.
The style of character may be changed without notice,

[ BIERCIL e
LOT MARK s sz'l Daﬂvc1 CAA ! CAUTTON HIGA WILTAGE |
REV. column .. o5 0081H 00001 "“[ ‘
Rt %“L FT] i EADE 1N J4PAN Aol |
i W0 T Mottt oyt qf jdTan

EFAAF LA Ao AE I IABF S ENTEVET. BRFRT L ORE
(ZU o TS AN SN E AR - T AMLT L
\COLD CATHOCE FLUORESSENT LAMP N SOLOR LOD SONTANS MERCURY

;PLEASE SOLLCW LOCAL ORDMNANCES QR RESULATIONS FOR TS CEPISAL v
| 90 mm !
|' FERICEIRET L Aot . - ol
Sheet e .
Hitachi, Lid. Dage Sep. 5,2000 ‘qncc A284P5 261 1-TX31D30VCICAA-1 Fage | 11-1/1
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9.COSMETIC SPECIFICATIONS

9.1 VISUALINSPECTION
(1) INSPECTED AREA :

i) The distance between inspector’s eyes and the Viewing zone g
module is sround 300mm. Viewing angle b 2 ‘ i T'_'_i_'_"_". - AT
inspection is as bllows. E 5 ' e
# 245" when non-nperating inspection. = v Eeg A lighs
# =5 when operating inspection. E i Sl

it} Inspection should be executed only fom font
side,and only @©r A-zone The visual defedts of
B & C-zone are ignore.
{refer to 4.2 DEFINITION OF ZONE) TFT-LCD Module

{2) ENVIRONMENT AL
i} Ambient temperature  :25°C
ii} Humination br inspection should be around 500f1x] in the module operation and around 1000[1x] in non-operation.
It should be also non-directional.
iif} Back-light is powered on in the inspection br module operation,

(3) OPERATING INSPECTION
Number ol display colors in the inspection is 8 only. (Gray scale ) and 63 br cach Red, Green, B[ue, and W hite)

\
’-

9.2 DEFINITION OF ZONE
Each zone is defined as lullows, The visual defects is specified at A-zonc and the specification is not appiicable to
B & C-ame. (Defcts in B&C-#one are disregarded. )

*A-zone: Display area (pixel area)
* B-zone:Area between A-zone and C-zone
* C-zone:Metallic bezel area (include TF connedor)

Aszone
B-Zome
C-zone
Sheet : s ] : A
Hitachi, Lid, | Date [Sep. 52000 N 3284PS 2612 TXIIDIOVCICAA-L Page 11-1/3
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9.3 COSMETIC SPECIFICATION

The Inllowings are inspected at the module stable operation and defecis appearing al powered on & offis disregard.

No. ITEM Maximum Acceptable Number i
A-7one Lnit
1 Tdot 5 pes 1,2%4)
2dot 2
Operating S parkle 3dat 0 unit 13,2),5)
[nspection Mode 4dnot 0
Density 3 pesd @ 20na | 1),2),6)
Dot Defioct Tuotal 5 pes 1,2)
ldot 5 pcs - 1),3,4)
Black Zdot 2
Mold 3dot 0 unit 13.3),5)
ddot 0 :
Density 3 pes/ @ 20mm | 13,3),6)
Tuotal 5 pes 1, 3)
Total 1 pes 1)
2 Line Defect Serious one is =
3 Uneven brightness not allowed.
4 Stain Inclusion W=0.02 | L:ignore lanore
Line shape W=0.03| LE20 10
W rwidth{mm}) L>2.0 i pes 7
L:length{mm) W=0.06| L=L0 10
% L>10 0
5 Stain Inclusion D=0.22 Ignore
Dot shape D=0.33 3 o 7
| D:average dia.(mm)) D>0.33 0
6 Seratch on W=0.01 [ L:ignore lgnore
polwizer | weppz| =40 10
Line shape L>40 0 pcs 2)
Wiwidihiom) & e e =20 10
|- L:length{mm} L>20 0
7 | Seratch on polarizer D=0.2 [gnore
J Dot shape ] D=0.4 10 pes 8)
_[]:aw:rage dEa,fmml D>0.4 0
Hitachi, Lid. Date  Sep. 5,2000 ;Tu[ ! 3284P5 2612-TX31D30VC1CAA-L Page | 12-2/3




Maxi :
e e aximurm Acceptable Number Ntk
A-rone Unit
g Bubbles, Pesling D=0.3 ignore
D=0.3 10
in Polarizer P 8)
- i i D=L0
[ {'}Pzralmg [average dia(mm) 2
Inspection D=1
i Wrinkles on Polarizer e el : =
not all pwed.

MNotes 1) Defect whose area per each dot is over 50% is regarded as Dot Defit,
2) Defect whase brightness at all black screen is more than 30% is regared as Bright Dot Delect,
3) Diefisct whose brightness at all white screen {s less than 70% is regared as Dark Dot Defect.
4) Defect dots which are not adjacent are regarded as single Dot Deféct each, '
3) 2 or more Adjacent Defect dots is regarded as nfnumberjadjacent Dot Defct,
&) Defect density is defined by the number of defects existing in the 20mm 4 .
T} Defect which can be casily wiped off is disregarded.
B) The specification is applicable only to A-zone and if these defects are in B-zone ,they are disregarded.
9} In case of gray scale pattern ,obvious defets is to be rejected.
LiF) In case any problem which is not specified in this specification would be brought out both partie
should disenss needed items such as limil sample, cle

g :
Hitachi, Lid. Date  |Scp. 5,2000 :m“[ 3284PS 2612-TX31D30VCICAA-1 | Page | 12-3/3




10. PRECAUTIONS
Please take care about the bllowings in handling the TET Module,

10.1 PRECAUTIONS IN MOUNTING MODULE

(1) Please do not give a stress on the module which cause damage on the metal, plastic, and LCD glass.

{2) The module should be appropriately handled by both hands. Please never hold tep and bottom side ofthe madule by
just one hand,

{3) The module should be mounted into the enclosure by cach mounting hole on Lhe comer.

(#) Please ensure the module not be stressed in being mounted.

(5 Then the module should be placed aruund Imm fom inside of the enclosure as shown in Fig. 1.

To improve the strength of module against the mechanical shock the space between module and the case should be
lzss than 1.0mm.

B'zone Display area
_— e —— i ————————— - e ——_— -'|
Cover case . Edge of /Pula.n'zer
" | Covercase -~ .

| =F e
LLT1 1 | - TFT-LCD Module -‘—ﬁﬂ

PR
B
Fig. 1 CROSS-SECTION OF COVER CASE FOR THE SYSTEM 1rom

{6) The edge of the font plastic window should be within the B*-zone shown in Fig.1 by more than 1 mm fom the metal
frame window of the module.

{7) It is preferable to place a transparent plate on the display area in onler to protect the polarizer and TCT glass.

The plate should be placed away fom the surface of the module.

{R) Please do not use acetic acid & chlorine type materials for enclosure & uther components surrmunding the module
since these materials give rise to the gas at high temperature which degrade the polarizer and cause open circuit at the
module electrical circuit due to clectro-chemical reaction,

{%) Polarizer is easily scratched and should be carefilly handled then. Please do not touch, push, and nsb the polarizer by
hard materials such as glass, tweezers and others harder than HB pencil lead. Also, please do not touch it by bare-
hand.

{10) In case of deaning the pularizer, please wipe it with absorbent cotton, chamois or other sof materials absotbing
MNommal-Hexane recommended as cleaning chemicals,

{11) Saliva and water drop should be immediately wiped off since they degrade the polarizer.

(12) Please do not disassemble and modify the module yourselves since it may malfunction.

(13) Metal frame should not be touched with bare-hand and dirty gloves since it my be degraded.

(14) The module rear side should not be touched with metal in being mounted.

{15 Please do not pull and hold the lamp cable.
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10.2 PRECAUTIONS IN OPERATION OF MODULE

(1) The module is heated by the backlight in operation. The module needs to be appropriately being cooled in order 1o
aveid brighiness reduction so that the ambient ternperature would be within the specifications,

(2) Spike noise fiom the power supply may cause finctional error and damage the module.
Overshonting & undershoating of VDD voltage should be within +/- 200 mV under the maximum tating,
(3} Optical perbrmance of the TFT-LCD changes by the temperature. (Response time gets longer at lower tomperature.)
(4) Lamp start-up time also gets longer at lower lemperature.
(3) In case that environmental temperature suddenly changes, it may cause the condensation and dew on the module.
Please be careful so that the condensation would not happen since it cause the degrade of uptical peribrmance and mal-
function. :
{6) Image sticking may happen afler the same pattern being displayed fbr long time but it will disappear soun.
Flease do not display the same pattern for long time so as not to bring about image sticking.
(7) Please ensure the countenmeasures i electro-magnetic interrence which alect the electrical circnit of the module.
Grounding & shielding method is effective to reduce the radiation.
{8) Acoustic nuise may happen in the backlight operation. If necessary, please take appropriate countenmeasures.
(%) In case the lamp cable is made longer, it may cause brightness drop and degrade lamp start-up.
[t is preferable to connect it directly to CFL inverter,
{10} Please do not connect and remove the module while a main system is powered on,
{11} Grounding the metal of the module is preferable to prevent the video Fom fickering and rolling,

LCD Panel . Folarizer (Anti-glare type)

frant frame -

back Fame -

10.3 ELECTRO-STATIC DIS CHARGE CONTROL

(1) The mudule is easily damaged when it sulers from clectro-static discharge over the specification,
Please take care sbout the contrul such as grounding human bedy in handing the module. Also, please div not touch
the connector with bare-hand, :

(2} Protection film un polarizer should be slowly removed so that elediro-static discharge eould be reduced.

10.4 PRECAUTIONS FOR LIGHT EXPOSURE
(1) Please do not expose the module against the intensive light which is likely to degrade the polarizer & color filter.

10.5 PRECAUTIONS IN STORAGE OF MODULE

In case oflong term storage of the module, the fllowings should be taken cane dbout.
{1} The module should be stored in a dark with appropriate humidity (60 % RH or below) at 5 to 35 "C.

(2) Nothing should cwntact on the polarizer while the module being stored. Tl is prefrable lo store the modules in the
packaging of the shipment.
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10,6 PRECAUTIONS IN HANDLING PROTECTION FILM

i1y The protection film on pelaizer should be slowly removed wath wrist band grounded so as to reduee electro-static
discharge. [onized air blow 1s also efiective.

{2) In case the polarizer 13 rubbed by the protection film while being removed, the adhesive on the film may renan on the
polarizer, Then, please be careful not to rub the polanzer while removing the protection film.

(3} Please take care sbout the slorage condition in case of remaining the protection film on the polanze.
The adhesive on the film may move onto the polanizer at high tempersture & high humidity

{4) The adhesive remaining on the polarizer should be wiped off with absorbent cotton absorbing Mommal Hexane,

10.7 SAFETY

{17 The module is unit which consists of LCT) glass and backlight. In case of being dropped snd mechanically shockad, it
may be cracked, Please take care about the cracked glass, Tn addition, hands should be washed it vou touch the ligquid
material from Lhe broken LCD. .

{2) Electrically conductive materials should be never put into the medule. Backlight unit generates especially high voltage
sud you should take care shout it

(3) The CFL inverter should be designed to include the fanction of output shutdown in case the output overcument happen
due to any backlight trouble,

The shutdown fimction should be assured to work in abnormal condition at the actual systems.

10.8 ECOLOGY

{13 The lamp of backlight has a little mercury. Please handle it sppropriately in case of disposal.
{2) Flex cable and Printed Wire Board have a little lead. Then, please handle them appropriately in case of disposal.

10,9 USE RESTRICTIONS AND LIMITATIONS

{1y This product is not authorized for usc in lil support devices or systems, military applications, or vlher applications
which pose a significant risk of personal injury. Therefbre, the product shall not be used for such purposes.

{2) In no event shall Hitachi, Lid., be liable for ay incidental, indireet, or consequential damages in connection with the
installation or use of this product, even if informed of the possibility thersof in advance. These limitations applyv to all
causes of action in the aggregate, including without limitation bresch of eontract, breach of warranty, negligence, strict
liability, misrepresentation and other torts.

10.10 OTHERS

(1Electrical components which does not affect the module electrical perbrmance may be changed without notice because of
availability, etc.
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