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DES CRIPTION

The specifications are applied to the following SUPER TFT-LCD M odules. .
f

Note : Inverter device for Back-Light is not built in the module.
Type Name: TX38D14VCOCAA
General S pecifications
Effective Display Area H 304.128 X V 228.096 (mm)
Resolution XGA
Number of Pixels H 1024X V 768 (pixels)
Pixel Pitch H 0.297X V 0,297 (mm)

Color Pixel Arrangement R:G*B Vertical Stripe

Display Mode Transmissive Mode, Normally Black Mode
Top polarizer Type Anti-glare
Number of Colors 16, 777, 216 (colors)

Viewing Angle Range Super Wide version

(Horizontal & Vertical : 160° at each direction,
on the condition of Contrast Ratio=20)

Input Signal LVDS  1-channel
Back-Light 4 pcs. of CFL
‘ (Edge Light 2 pcs. at each top and bottom side)
External Dimensions H 350X V 265X t19 (mm)
Weight Max. 1700 (g)
Note . LVDS : Low Voltage Differential Signaling
CFL : Cathode Fluorescent Lamp
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1. ABSOLUTE MAXIMUM RATINGS
1.1 ENVIRONMEN TAL ABS OLUTE MAXIMUM RATINGS

Operation Non-operation

Item Min. Max. Min. Max. " Unit Note
Temperature 5 45 -20 680 °C 1)
Humidity 2) 2) %RH 1)
Vibration — 4.9 (0.5G) — 19.6 (26) w/s2 3)
Shock — 29.4 (3G) — 294 (30G) m/s2 4)
Corrosive Gas Not Acceptable Not Acceptable
I1lumination at
L.CD Surface - 50, 000 — 50, 000 1x

Notes

temperature.

2) Tas40 °C -

Ta>40°C -

*Humidity shall be less than 85 % RH Max. .

*Non condensation

+ Absolute humidity shall be lower than the saturated vapor of the 85 % RH at 40 °C.

+Dew is prohibited.

1.2 ELECTRICAL ABSOLUTE MAXIMUM RATINGS

1) "Temperature” and "Humidity” shall be at glass surface of a Super TFT-LCD Module, not in the system
installed with the Module. Operation shall be at the temperature below 60°C at rear surface center. The brightness
of a CFL in the Back-Light unit drops at lower temperature. Besides, the lif of the CFL gets shorter at lower

3) Frequency ofthe vibration shall be between 20 Hz and 50 Hz. (exoep( resonance point)
4) Pulse width of the shock shall be 7 ms.

(1) SUPER TFT-LCD MODULE VSS=0V
Item Symbol " Min. Max. Unit Note
Power Supply Voltage for logic VDD 0 6 v
Input signal Voltage for logic VI 0.3 3.3+0.3 v 1)
Electrostatic Durability VESDO £100 v 2,3
VESD1 +8 kV 2),4)
Notes 1) The specification shall be applied to pixel data signal and clock signal.
2) Discharge circuit to be connected : 200 pF - 250 Q, Environmental : 25°C - 70 % RH
3) The specification shall be applied to IF connector pins.
4) The specification shall be applied to the surface of both a metal bezel and a LCD panel.
(2) BACK-LIGHT UNIT GND=0V
Item Symbol Min. Max. Unit Note
Lamp Current IL - 13.5 mArms 1)
Lamp Voltage VL - 2000 Vrms 2)
Notes 1) The specification shall be applied to each CFL unit. (A CFL unit consists of two pieces of CFLs.)
2) The specification shall be applied at connector pins or back-light units at start-up.
L Sheet
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2. OPTICAL CHARACTERIS TICS

The bllowing optical characteristics shall be measured during operation of the unit ( SUPER TFT-LCD module and
Back-Light ) on the condition the measuring systems operation are stable. It takes about 30 minutes. The measured point
shall be at the center of the LCD unless any specified. The ambient light excluding light from the backlight unit of the

module shall be prohibited.

* Measuring equipment : Pritchard 1980A, or equivalent
Temperature of LCD = 25 °C, VDD = 5.0 V, {V = 60 Hz, IL= 12.0mA

f

Item _Symbol | Conditions Min. Typ. _Max. _Unit Note
Contrast Ratio CR 150 300 — 2)
Response Time Fall ton — 25 40 ms 3)

Rise toff — 25 40 ms 3)
Brightness (White) Bwh 160 200 — cd/m2
Brightness Uniformity Buni 70 —_ — % 4)
Color Position Red X 0.58 0.62 0. 66
on CIE y 6=0C 0.30 0.34 0.38
Green x 1) 0.25 0. 29 0.33 Gray scale
V 0. 56 0. 60 0. 64 —_ =255th level
Blue X 0.11 0.15 0.19 (Maximum)
y 0. 06 0.10 0.14
White X 0.27 0.31 0.35
y 0. 30 0. 34 0.38
Variation of Red Ax — — 0. 05
Color Position Ay — — 0. 05
on CIE Green Ax 8 =+50° — — 0. 05 Gray scale
Ay |¢=0°, 90° — — 0. 05 — =255th level
Blue Ax 180° , 270° — — 0. 05 (Maximum)
Ay 1) — — 0. 05 5)
White Ax -— — 0.05
Ay — —_ 0. 05
Contrast Ratio  at 80° CR80° 9 =+80°
$=0°, 90° 20 — — —
180° , 270°
L Sheet
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Netes 1) Definition of Viewing Angle

8 =0°
| : Voo
$=%" y (Viewing Angle) !
(12 o'clock) ‘ S A
—an K—\/V '
6 (Azimuth)
¢ =180° G T NG\ 8=
(9 o'clock) .

X (3 o'clock)

TFT - LCD Module

¢ =270°
Z'
(6 o'clock)
2) Definition of Contrast Ratio(CR):
(Luminance at displaying WHITE )
CR= - -
(Luminance at displaying BLACK)
3) Definition of Response Time ¢
r 4
Displaying
data signal BLACK v WHITE p _ BLACK
‘ P
ton toff
%
100
Optical Response90
(Luminance)
10
0

4) Definition of Brightness Unifmity
Display Arca The brightness uniformity (Buni) is defined as the following equation.

% . o g — — o] .
MHT T T G Buni = —0M ¢ 100
' ‘ | Bmax
1 S N
@ T ® @ ‘ _ L
where, Bmax = Maximum brightness among 9 measuring points

Display Area
o
(=]
=

lof _1',(1)_ - 1’»(8-) —(9) Bmin = Minimum brightness among 9 measuring points
) | L 2o
_L_—_—-; 90 (Display Pattern) Gray scale=255th level
- 50 %
10

« :measuring point

5) Vanation of color position on CIE is defined as difference between colors
at §=0° andat 8 =50° & ¢=0°,90° ,180° ,270° .
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- 3. ELECTRICAL CHARACTERIS TICS

DC Ampere Meter

1) DC current at fV=60Hz, fCLK=65 MHz, VDD=5.0V, and All white screen

TFT -LCD Module

@

VDD

2)Current fase is built in the module 1.6A.
Current capability of the power supply for VDD shall be larger than 3.2A.

VSS

3) Characteristics of the input signals are to conform to the L VDS-data-sheets.
(transmitter : THC63L VDMB83A (LVDS83A),

- 3.1 SUPER TFT-I.CD MODULE VDD=5. OV, Ta=25°C, VSS=0V
Item Symbol Min. Typ. Max. Unit Note
Power Sup + Voltage VDD 4.5 5 ! 5.5 \"
Power Supply Current IDD — 660 900 mA 1), 2)
VSYNC Frequency vV — 60 75 Hz
HSYNC Frequency fH — 48.4 60.24 kHz
DCLK Frequency fCLK — 65 80 MHz
Input Signals V1 — — — \Y 3)
Notes

receiver :THC63LVDF64A. by THine Microsystems, Inc.)

avoid the interference.
3))Ta=0C

1) Longer IL causes the shorter life of a lamp CFL.
2) Frequency of power supply for a CFL may cause interference with HSYNC frequency and causes beat or flicker
on the display. Therefore, lamp frequency shall be as different as possible fom HSYNC frequency in order to

[Output capacitance

18pF

0'\

T

=

CFL

trans

connector

6) Recommended inverter for the back-light unit:
MODEL: PH - BLC51 by HITACHI MEDIA ELECTRONICS

3.2 BACK-LIGHT UNIT Ta=25°C
Item ‘ Symbol Min. Typ. Max. Unit Note
Lamp Current IL 6.5 — 13.0 mArms 1), 4)
Lamp Voltage VL — 600 — Vrms 5)
Frequency fL 40 - — 60 kHz 2)
Starting Lamp Voltage VA 1500 — 1950 Vrms 3)
Notes

4) The specification shall be applied to each CFL unit. (A CFL unit consists of two pieces of CFL.)
5) Lamp Voltage is measured as below.

High-voltage Probe

Oscilloscope

Date

Hitachi, Ltd.

Nov.11.

'99
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4. BLOCKDIAGRAM = *
4.1 TFT-LCD MODULE ..

N |
l f N
| N Drain Driver
BT m‘bz; 03072|
6 v
LVDS _{>_" Lvos | N Timng L1 02' ‘
(Display data Receiver[— V] converter id s [
and timing signal) 2
P I Super TFT-LCD
& .
DC power i> DC/DC N 6768 h
supply Converter — Bt
|
4.2 BACK-LIGHT UNIT
CN2
GND —— Pt 4 )
L ——p 2 C Lamp )"
VL ——P»t ( Lamp )"
Vb —Pt < Lamp }
VL ———Pt 2 ( Lamp >_
GND ——Pt 4
CN3
Color of wires from CFL to CN2 and CN3
4 (GND) : White
1, 2 (VL) :Pink
. Sheet
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S.INTERFACE PN CONNECTION
5.1 TFT-LCD MODUILE

CNI1 : FI-SE20P-HF (JAE, Maﬁn.g connector - FI-SE20M (JAE)

Pin No. Symbol Description Note
1 VDD Pawer Supply {typ.+5V) 1)
2 VDD _

3 VAN GND (0V) 2)
4 VSS

5 Rx0- Pixel Data 3)
6 Rx0+

7 VSS GND (0V) 2)
8 Rx1- Pixel Data 3)
9 Rx1+ -
10 VSS GND (0V) 2)
11 Rx2- Pixel Data 3)
12 Rx2+ :

13 VSS GND (0V) 2)
14 CLK- Pixel Clock 3)
15 CLK+

16 VSS GND (0V) 2)
17 Rx3- Pixel Data 3)
18 Rx3+

19 VSS GND (0V) 2)
20 VDD Power Supply (typ.+5V) 1)

Notes 1) All VDD pins shall be connected to +5.0V(Typ.).

2) All VSS pins shall be grounded. Metal bezel is intemally connected to VSS.
3) Rx nt+ and Rx n- (n=1,2,3) should be wired by twist-pairs or side-by-side FPC pattems, respectively.

5.2 BACK-LIGHT UNIT
CN2, CN3 : BHR-04VS-1 (J.S.T.)

Mating connector: SM03(7-D1)B-BHS-1 (J.S.T.)

Pin No. Symbol Description Note
1 VL Power Supply
2 VL Power Supply
3 NC No connection
4 GND GND(0V)
Hitachi, Ltd. Date |Nov.11.'99 ;};eet 3284STD - 0711 Page| 8-1/5




5.3 BLOCK DIAGRAM OF INTERFACE

Side -

@(‘)
w7

PC ; TFT-LCD Module Side
TXIN Rx 0+ RXOUT
RO-R7 | /% Rx 0- %%>' RO - R7
G0-G7 Rx 1+ GO - G7
B0-B7 ] 2 Rx 1- %‘“°A>' BO - B7
Rx 2+ .
Hsync ——2 Rx - %moa{j>— Hsync .
Vsyne Rx 3+ Vsyne
DTMG — 3 . %m{l>_, DTMG
I I
Host CLK+
Graphics PLL 2 CLK- %1ooucl>— PLL peLK
Controiler - Timing
. . . Converter
LVDS Transmitter LVDS Receiver
THC63LVDMS83A THC63L VDF84A
(LVDF83A)
RO~R7 : Pixel R Data
GO~G7 : Pixel G Data
B0~B7 : Pixel B Data
HSYNC : Honzontal synchronization signal
VSYNC : Vertical synchronization signal
DTMG : Display timing signal
Notes 1) The system must have the transmitter to drive the module.
2) LVDS cable impedance shall be 50 ohms per signal line or about 100 ohms per twist-pair line when it is used
differentially.
o Sheet
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5.4 LVDS INTERFACE

TRANSMITTER INTERFACE CONNECTOR _ RECEIVER TFT
SIGNAL L THC63L VDM83A . - C1p" ) THC63LVDF84A | CONTROL
PIN INPUT PC TFL.LCL | PIN | ouTPUT INPUT
§32 g; Tx INO %g RxOUTO %32
TxIN1 RxOUTI
R4 34 L TA OUTO+ Rx0+ S| Xxoull R
RS 55 TxIN3 32| RxOUT3 RS
R6 56 TxIN4 33| RxOUT4 R6
R7 3 TxING TA OUTO- Rx0- 35| RxOUT6 R7
G2 4 Tx IN7 371 RxOUT?7 G2
G| ¢ | hae Bl gem | &
X
Gs 11 | TxINI2 TAOUTI+ | Rxl+ 43 | RxOUTI2 GS
G6 12 TxIN13 45 | RxOUTI3 G6
5 15 | KNI g RSUHL | %
X - -
24bit B3 19 TxIN18 TA OUTI Rx1 51| RxouTi8 |. B3
lgg %g TxIN19 gz RxOUTI19 glsl
TxIN20 RxOUT20
B6 23 | &IN21 TAOUT2+ | Rx2+ 55 | RxOUT21 B6
B7 24 TxIN22 ) 1l RxOUT22 - B7
HSYNC | 27 TxIN24 . 31 RxOUT24 HSYNC
VSYNC | 28 TxIN25 TA OUT2- Rx2- 5| RxOUT2S VSYNC
DTMG 30 TxIN26 6| RxOUT26 DTMG
R 9| kW2 s | Rxoumy | RO
X
GO 8 | xINIO TAOUD+ [ Rx3+ 41 | RxOUTIO GO
G1 10 TxIN11 42 | RxOUTII G1
2|l | mave ol geume |
X - -
RSVD 1) 25 Tx IN23 TA OUT3 Rx3 2 Rx OQUT23 not connect
DCLK 31 |TxCLKIN | TxCLK OUT+ ] RxCLK IN+ 26 | R«CLK OUT | DCLK
TxCLK OUT- | RxCLK IN-
RO~R7 :PixelRData (73 MSB, O0;LSB)
GO~G7 :Pixel GData (7 ;MSB, 0;LSB)
B0~B7 :Pixel BData (7 ;MSB, 0;LSB)
HSYNC : Horizontal synchronization signal
VSYNC : Vertical synchronization signal
DTMG : Display timing signal
Notes 1) RSVD(reserved) pins on the transmitter shall be "H" or "L".
Sheet
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- ™

5.5 CORRESPONDENCE BETWEEN INPUT PATA AND SCREEN MAGE
Display data of adjacent one pixel is latched during one cycle of DCLK =~

(1, 1)

pixel : RO~R7 R data
G0~G7:G data
B0~B7 B data

( 1,1 ] 1,2 L3 1, 1024
—
2,1 2,2 2,3 2, 1024
3,1 3,2 3,3 3, 1024
768, 1 768, 2 768, 3 768, 1024

DCLK |

))

]

RO~R7
GO~G7  INVALID >

e

BO~B7

N
W

e k O

DTMG

Hitachi, Ltd.

Date Nov.11. '99

Sheet
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5.5 RELATIONS HIP BETWEEN DISPLAYED COLCR ANL INPUT D

BLue ﬁata

—
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Green Data
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1
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1
1

Red Data

R7|R6|Rs | Ra| R3] R2 | R1] RO 67| c6] 65| 64 63] 62| 61] co| 87| B6 ] B5[ B4} B

usB

LSB | MS8

1

1

1

Ojojojojojojojojojojojojojojojojeo

ojfojojojojyojojojojojojojojojojojo

1
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0lojojojojojojojojojojojojojofo

ofojojojojojojojfojojojojojojojo

Input

Color

Black
Red (255)
Green (255)
Blue (255)

Cyan

Magenda
Yellow

White

Black
Red (1)

Red (2)

Red (254)
Red (255)

Black
Green(1)

Green(2)

Green (254)
Green(255)

Black
Blue(1)
Blue (2)

Blue (254)
Blue (255)

Basic

Color

Red

Green

Blue

Color(n) » + + + Number in parenthesis indicates gray scale level. Larger n corresponds to brighter level.

1) Definition of gray scale:

Notes

0:Low

1:High,

2) Data:

8-5/5
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6. INTERFACE TIMING
6.1 TIMING CHART

TCIP

0. 8Y

HSYNC

YSYNC i

_TSVI

TCIL

!

THY

Lt §

j ﬂ
I/

L

TWH
HSYNC -_\; ?

THBP

TWD

DTMG

THFP

Vo

1L

VSYNC, HSYNC, DTMG,
R0O~7, GO~7, BO~7

VH=220V

VIL=0.8V

p/

TVFP

%

The above definition conforms to the specifications of L VDS transmitter
( THC63LVDMB83A / by THine Microsystems, Inc.).
2) The timing of DCLK to other signals conforms to the specifications of LVDS transmitter.
3) HSYNC, VSYNC timing is specified in negative polarity.

4) HSYNC pulse is needed while data is invalid (blanking period).

Notes 1) Reference level for each timing sfgnal is 1.5V unless it is stated on the chart , high level voltage(VIH) and
low level voltage(VIL) are defined as Hllows:

Hitachi, Ltd.

Nov.11.'99

Sheet
No.
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6.2 INTERFACE TIMING SPECIFICATIONS

Item : Symbol Min. Typ.. Max. Unit Note
DCLK  |Period TCIP | 12.5 — | = ns
Duty D 0. 35 0.5 0. 65 D=TCIL/TCIP
HSYNC Period THP 1072 — 2500 TCIP
Width-Active TWH 8 —_ 240 TCIP
VSYNC Set up Time TSV 0 — — TCIP to HSYNC
Hold Time THY 2 — — TCIP
Period TVP 772 — 1000 THP
Width-Active ™w 1 — 120 THP
DTMG Horizontal Back porch THBP 48 — 510 TCIP
Horizontal Front Porch THFP . 0 — 1) TCIP -
Vertical Back Porch TVBP 3 e 2) THP
Vertical Front porch TVFP 0 — 2) THP
Width-Active TWD 1024 — — TCIP
COMMON  |Set up Time TSTC 5 — 3) ns
Hold Time THTC 3 -— 3) ns
In addition to the above, these timing should conforms to the Hllowings.
1) THBP+THFP <714 TCIP.
2) T VBP+T VFP =253 THP.
3) TSTC and THTC conforms to the specifications of LVDS transmitter.
It is preferable to check the specifications of I.VDS transmitter in your system.
4 fV=1/TVP = 75Hz (Refer to 3. ELECTRICAL CHARACTERISTICS)
5YfH=1/THP < 60.24kHz (Refer to 3. ELECTRICAL CHARACTERISTICS)
o Sheet
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6.3 TIMING BETWEEN INTERFACE SIGNAL AND POWER S UPPLY

4.5V L
Power Supply Voltage
VDD
ov

TPR | TDR

ﬁ———.]

TDF

-

Input Signals
Vi valid

oy

Timing of power supply voltage and input signals shall be

specified as the followings.

Ons STPR<20ms
Oms =TDR=20ms

Oms STDF<50ms
TINZ200ms

Sheet
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7. DIMENSIONAL OUTLINE

(1)FRONT SIDE

=TT Ny
LT r——
2327 £03
212103 3
a
®
® ® $
i
| g s Moo o | O off 'E ‘ -
Yo ® ‘L_Jl_ L.
) | z
i] (0207 X 76 | [F
m T
! I :
y r |
a0 | :
| | z ,
F o :§ g arm X
‘5 3 l HIRE
' . o
o 2 ' 38
b ! A L N P |
g 1AL L 1T f
i ! 3 A
1 H ' ] O
a1 )
i ! ; : L N Vg
A : ; Z
: ¢ IE &
. ' 5 b
' ' : (%]
;[J | : < : []: i
e Q14.048 9179 \ 8,
2 [ : - we
9 i @D o \_ Ll s 1 :rn
g | O A\ : ﬂ — s
—p] 1 H Jolf 5’
] '|<<|n> ® < _,li @ a &
w @ b3
(;i {105.25)
- 204303 @9
285 +0.5
5 i -
4 = 5
notes 1)Dimension in parenthesis are reference value.
2)Tolerance not specified is £0.5mm. Unit:mm
Scale:NTS
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on

[T}

| @ §

{1188

Y

l(9)
=]
)

7

132

am
a4

Q¢

@
ﬁ
r 4
T

A —=

IHDBE a
E \ " :UE ;{l

55
CON2
3
’__[
(55)

e )
6.1
M3 ‘% .
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LomT— r—— -
Unit:mm
Scale:NTS
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(3)BACK SILE(Kccommending inverter for the back-light unit):Reference

Insulator fils (t 1.0)

Qn

(1)

ml

ne

(132.9)
167.8

{10.8)

13.0
22. 5 (Max. ;
Unit:mm
Scale:NTS
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S.DESICNATION COY LCT LIARK

~ 8.1 LOT MARK

L g n

LA F o T

5 digits for production number
(00001 ~99999)

e

Special mark  4)

Production management sign

Week 3)
Month 2)
Year 1)
Notes -
D | Year | Mak 2) | Month Mark Month Mark D! Week (Days) Mark
1999 9 1 01 7 07
2001 1
2002 | 2 3 03 9 09 8~14 2
2003 3 4 04 10 10
15~21 3
5 05 - 11 11
22~28 4
6 06 12 12
29~31 5
. 4) The special mark may be added by manufacturing accordingly to production number.
8.2 REVISION(REV,) CONTROL
REV. column is controlled by the manufacturing. A-Z except I and O is to be written on this column.
8.3 LOCATION OF LOT MARK
Lot 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.
2
HITACHI SREEE
LOT MARK TX38D14VCOCAA CAUTION HIGH VLTAGE
REV. column 9123H 00001 “'"l
US Patent No i:m D KADE T JATAN A 0000.6 409 T261%.
! : 828 47 um
Japan Patent No. .lIJlS’P g?g?ggg JP 2743293 USP 5598285
CA1065AS 0000001
EFARIUALZAH AR KRS R ENTEYET. BRTATLAOBN
I 810 T (207 B EORPER ZAMIZE>THMLTTEL,
ICOLD CATHODE FLUORESCENT LAMP IN COLOR LCD CONTANS MERCURY PLEAS
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10. PRECAUTIONS

Please take care about the Hliowings in Landiing e TFT Module.

< wa

10.1 PRECAUTIONS IN MOUNTING MCDULE ’

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

(2) The module should be appropriately handlea by both hands. Please never hold top and bottom side of the module by
just one hand.

(3) The module should be mounted into the enclosure by each mounting hole on the comer.

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

(5) Then the module should be placed around Imm fiom inside of the enclosure as shown in Fig. 1.
In case of placing CFL inverter unit in the rear side of the module, the transformer of the inverter also should be kept
away more than lmm from the module considering heat and electrical affection.
It is preferable to check the distance with the performance of the transformer.

B'-zone )
(2.3%£0.5) Display area

Cover case L Edge of

]

Polarizer
Cover case ‘

———
|

P PR
R’“A .
3

Fig. | CROSS-SECTION OF COVER CASE FOR THE SYSTEM

(6) The edge of the front plastic window should be within the B'-zone shown in Fig.1 by more than 1 mm from the metal
frame window of the module. .

(7) It is preferable to place a transparent plate on the display area in order to protect the polarizer and LCD glass.

~ The plate should be placed away from the surface of the module.

(8) Please do not use acetic acid & chlorine type materials Hr enclosure & other components surrounding 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 electro-chemical reaction.

(9) Polarizer is easily scratched and should be carefilly handled then. Please do not touch, push, and rub 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 cleaning the polarizer, please wipe it with absorbent cotton, chamois or other soft materials absorbing
Normal-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 malfinction. .

(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 CPERATION OF MODULE

(1) The module is heated by the backlight in operaticn. The module needs to be appropriately being cooled in order to
avoid brightness reduction so that the ambient temperatuse would be with&n the specifications. -

(2) Spike noise from the power supply may cause functional errer and damage the module.
Overshooting & undershooting of VDD voitage should be wiihin - /- 200 mV under the maximum rating.
(3) Optical performance of the TFT-LCD changes by the iemperature. (Response time gets longer at lower temperature.)
(4) Lamp start-up time also gets longer at lower temperature,
(5) 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 optical performance and mal-
fonction.
(6) Image sticking may happen atter the same pattern being displayed for long time but it will disappear soon.
Please do not display the same pattemn for long time so as not to bring about image sticking.
(7) Please ensure the countermeasures or electro-magnetic interference which afiect the electrical circuit of the module.
Grounding & shielding methad is effective to reduce the radiation.
(8) Acoustic noise may happen in the backlight operation. If necessary, please take appropriate countermeasures.
(9) In case the lamp cable is made longer, it may cause brightness drop and degrade lamp start-up.
It 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 from flickering and rolling.

Conductive layer

g:al:i:cﬁw LCD Panel , Polarizer (Anti-glare type)

10.3 ELECTRO-STATIC DISCHARGE CONTROL

(1) The module is easily damaged whea it suffers from electro-static discharge over the specification.
Please take care about the control such as grounding human body in handing the module. Also, please do not touch
the connector with bare-hand.

| (2) Protection film on polarizer should be slowly removed so that electro-static discharge could 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 care about.

(1) The module should be stored in a dark with appropriate humidity (60 % RH or below) at 5 to 35 °C.

(2) Nothing should contact on the polarizer while the module being stored. It is prefrable to store the modules in the
packaging of the shipment.
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10.6 PRECAUTIONS IN HANDLING PROTECTION FILM

(1) The protection film on polarizer should be slowly removed with wrist baad grounded so as to reduce electro-static
discharge. Ionized air blow is also effective. ' '

(2) In case the polarizer is rubbed by the protection film while being removed, the adhesive on the film may remain on the
polarizer. Then, please be careful not to rub the polarizer while removing the protection film.

(3) Please take care about the storage condition in case of remaining the protection film on the polarizer.
The adhesive on the film may move onto the polarizer at high temperature & high humidity.

(4) The adhesive remaining on the polarizer should be wiped off with absorbent cotton absorbing Normal Hexane.

10.7 SAFETY

(1) The module is unit which consists of LCD glass and backlight. In case of being dropped and mechanically shocked, it
may be cracked. Please take care about the cracked glass. In addition, hands should be washed if you touch the liquid
material from the broken LCD.

(2) Electrically conductive materials should be never put into the module. Backlight unit generates especially high voltage
and you should take care about it.

10.8 ECOLOGY

(1) The lamp of backlight has a little mercury. Please handle it appropriately 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

(1) This product is not authorized for use in lif support devices or systems, military applications, or other applications
which pose a significant risk of personal injury. Therefore, the product shall not be used for such purposes.

(2) In no event shall Hitachi, Ltd., be lisble for any incidental, indirect, or consequential damages in connection with the
installation or use of this product, even if informed of the possibility thereof in advance. These limitations apply to all
causes of action in the aggregate, including without limitation breach of contract, breach of warranty, negligence, strict
liability, misrepresentation and other torts.

10.10 OTHERS

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