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DES CRIPTION

The specifications are applied to the fo]lowmg 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 TX31D30VC1CAA

Effective Display Area H 246 x V 184.5 [mm ]

Display Dots (800 3) XV 600 o [dots]
(Display Pixels) (H 800x V 600) [pixels]

Pixel Pitch H0.3075 x V 0.3075 '

Color Pixcl 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. ) % V 205, 5(typ.) X t12. 5(max. ) [mm]

Weight Approximately 720 [g]
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1. ABSOILUTE MAXIMUM RATINGS :
1.1 ENVIRONMENTAL ABS OLUTE MAXIMUM RATINGS

Notes

At low temperature the brightness of CFL drop and the life time of CFL becnme to be short.

2) Ambient temp.

Ta=40 °C
Ta>40 °C

85 % RH Max. Without condensation.
Absolute humidity must be lower than the humidity of 85 % RH at 40 °C.

Without condensation. - _
3) Frequency ofthe vibration shall be beiween 20'Hz and 50 Hz. (except resonance point)
4) Pulse width of the shock shall be 7 ms.

1.2 ELECTRICAL ABS OLUTE MAXIMUM RATINGS .
(1) TFT LIQUID CRYSTAL DISPLAY MODULE

Operation Non-operation
tem ¥in. Max. Min. Max. Unit Note

Temperature 0 50) -20 60 °C 1)
Humidity 2) 2) ' %RH D
Vibration — 4.9 (0.56) — 19. 6 ¢2G) n/s2 3)
Shock — 29.4 (3G) — 294 (306) m/s2 ‘)
Corrosive Gas Not Acceptable Not Acceptable
I1lumination at
LCD Surface - 50, 000 e 50, 000 1x

1) Environmental temperature and humidity of this unitt, not of sysiem installed with this unit.

VS8S=0v
[tem Symbol Min, Max, Unit Note
Power Supply Vollage for logic VDD ) 4.3 vV
Input_signal Voltage for logic VI -0.2 VDD+{.2 v 1)
Electrostatic Durability VESDO 100 ' \'/ 2), 3)
VESD1 18 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 €, Environmental : 25°C - 70 % RH
3) The specification shall be applled to I/F connector pins.
4) The specification shall be applied to the surface of both a metal bezel and 2 L.CD pancl.
2) BACK-I_IGHT UNIT GND=0V
Item Symbol Min. ~ Max, Unit Note
Lamp Current IL - 13.5 mArms 1)
Lamp Vollage VL. - 2000 _Vrms 2
Notes 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..
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2, OPTICAL CHARACTERISTICS

The following optical characteristics shall be measured during operation of the unit { 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 fom the backlight unit of the module shall be

prohibited,

* Measuring equipment : Pritchard 1980A, or equivalent

Temperature of LCD = 25 °C, VDD = 3.3 V, fV = 60 Hz, IL= 12.0mA

Ttem Symbol | Conditions Min. Typ. Max. Unit Note
Contrast Ratio CR 150 (350) - —. _ 2)
Response Time RISE ir — 30 — - ms 3)

| _FALL tf -— 20 — ms 3)
Brightness (White) Bwh 240 300 - cd/m2
Brightness Uniformity Buni 70 — — % 4)
Color Position Red x — 0. 57 —
on CIE y @ =0°C — 0.33 - —
Green x D — 0. 31 —
y - 0. 54 — —
Blue X — 0.15 —
y — 0.13 —
White x — 0. 32 L
Y — 0.33 —
Hitachi, Ltd, Date  [Sep. 5,2000 ls\::m 3284PS 2605-TX31D30VCICAA-1 | Page | 5.172




Notes 1) Definition of Viewing Angle

$=9%0"

(12 o’clock)

(Viewing Angle)

0o .
Z ﬁeye

3

B '
;

¢ =180°
(9 o’clock)

A= 4 (Azimuth)
.\\\: ,’f"’—"‘,- ) ¢ :00‘777

X (3 o’'clock)

TFT - LCD Module

2) Definition of Contrast Ratio(CR):

b =270°

z Y’
’ (6 o’clock)

: (Luminance at displaying WHITE )

CR =

3) Definition of Response Time

(Luminance at displaying BLACK)

TRy

Displaying

data signal BLACK

BLACK

WHITE

%
100

Optical Respunsego
‘(Luminance)

10

~ 4) Definition of Brightness Uniformity

t— Display Area » The bﬁghtnesé uniformity (Buni) is defined as the following equation,
- T ‘ . .

s ¥ e T Bmi _
3 i N B SO R T Buni = ———0— X 100
g | | | Bmax
& ° e __4(5)_4_ ' - .
E“' ‘[ ! ' ' where, Bmax = Maximum brightness among 5 measuring points
Q' IUF i ~«|r£4 Lo + - EﬁTﬁ . Bmin = Minimum brightness among 5 measuring points
A | . .
L1 ] |
S R 90
- al %
10 .
s :measuring point
e - . Sheet o
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3. ELECTRICAL CHARACTERISTICS

3.1 TFT LIQUIDO CRYSTAL DISPLAY MODULELE

Ta=25°C, V§§=0V

llem Symbol Min, Typ. Max. Unit Note
Power Supply Voliage VDD 3 3.3 3.6 \'2 '
Input Voltage for Hi VIH 2 — vDD - Vv 1)
Lopic Circuits Lo VIL VSS — 0.8 vV 1)
Power Supply Current DD - 190 270 mA 2), 3)
VSYNC Frequency 1\% 55 60 65 Hz
HSYNC Frequency __fH — 31.5 39.2 kHz
DCLK Frequency fCLK — 38.4 40 MHz
Notes 1) Display data pins and Timing signal pins are subjected.
2) V=060Hz, fCLK=38.4 MHz, VDD=3.3V, DC Curment.
TFT -LCD Module
DC Ampere Meter
T #) VDD
V&S
Typical value is measured when displaying Black raster.
Maximum is measured when displaying Vertical-stripe pattern.
3) Current capacity for VDD power source should be large than 3A.
3.2 BACK-LIGHT UNIT fa=25C
Hem Symbol Min. Typ. Max. Unit Note
Lamp Current IL 6.5 - 13.0 mArms 1
Lamp Voltage VL — 510 — Vrms 4
Frequency 1L 50 — 70 kHz 2}
Starting Lamp Voltage VS 1350 — - Vrms 3)
Notes

1} Longer IL causes the shorter lift ofa lamp CFL.
2} Frequency of power supply for « CFL may cause intérfrence with HSYNC ﬁequcncy and causes beat or flicker
on the display. Therefore, lamp ﬁ'equency shall be as diferent as possible fom HSYNC frequency in order to

avoid the interference,

3}Ta=0°C
4) Lamp Voltage is measured as below,
[Output capacitance ~,— — —  — ~ 1
: 18'?}: ' / '
i - {l . !
{ b .
H)—I \rans | High-voliage Probe
CFL _ | ! J
X
connector % |
[ffﬁ—-————-wffﬁ———l Oscillos'copc
inverter
Sheet -
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4. BLOCK DIAGRAM
4.1 TFT-LCD MODULE

Drain Driver
- 1)240%
Display data and
; .P Y.( 1n N Ix
iming signa L,ﬁ_!/ Timing
~| Converter V] [ Ll
= ‘ TFT-LCD
t:D“ .
pC - N
su Plowcr IZJ:- S pome - G600
PPl b V| converter LS >t
4.2 BACK-LIGHT UNIT
CN2
GND  —— P 4
VLo s 2 { Lamp
W | C © Lamp
Color of wires from CFL to CN2
4 (GND) : White
t, 2 (VL) :Pink
Sheet . '
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S. INTERFACE PIN CONNECTION
5.1 TFT-LCD MODULE
CN1 {HIROSE ; DF9B-41P-1V or Equivalent))

Pin No. Symbol Description Nole
1 VSS GND (0V) 1)
2 DCLK Doi Clock -
3 VSS GND (0V) 1)
4 Hsync Horizontal Synchronization
5 Vsync Vertical Synchronization
6 VSS
7 VSS GND (0V) 1)
8 VSS
9 RO
10 R1 Red Data
11 R2
12 VSS GND (0V) 1)
13 R3
14 R4 Red Data
15 RS
16 V5SS
17 VSS GND (0V) 1)
18 VSS
19 GO
20 Gt Green Data
21 G2
22 VSS GND (0V) 1)
23 G3 .
24 G4 Green Data
25 G5
26 VSS
27 VSS GND (0V) 1)
28 VSs
29 B0
30 Bl Blue Data
31 B2
- 32 VSS GND (0V) 1)
33 B3
34. B4 Blue Data
35 B5
36 VS8 GND (0V) 1)
37 DTMG Display Timing
38 {NC) Non-Connect _
39 VDD Power Supply (typ.+3.3V) 2)
40 VDD
41 (1C) 3)
Notes 1) All VSS pins shall be grounded. Metal bezel is internally connected to VSS.
2) All VDD pins shall be connected to +3.3V(Typ.).
3} Keep open. Hitachi test use only.
5.2 BACK-LIGHT UNIT
‘CN2 (1.S.T. : BHR-04VS-1)
Mating connector: SMO3(7-D1)B-BHS-1 (1.8.T.)
Pinr No. Symbol Description Note
1. VL Power Supply
2 VL Power Supply
3 NC No connection
4 GND GND(0V)
' - : ' Sheet ' '
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5.3 RELATIONS HIP BETWEEN DISPLAYED COLOR AND INPUT DATA

Red Data Green Data Blue Data
taput | k5| k4| k3| R2[R1|R0| 5] ca 63] 2] 1ol s ] ma]na]me]m1] B0
Color HSB 158 { NSB wsa § use 188
Black DlojojJojojoyojojojojojofolofofolalao
Red (O JIpUfaprfrrjojofololojofolofololalo
Green () J O GlOfJoOjojojapjabaf1]tjolololololeo
Basic Blue () fojojofojojojolojojofofelifaf1}il1]1
Color Cyan grofopofojoelrfrlryytrpylatstattbala
Magenda Tprprpijrfrjojojofjojoloprdeiifataf
Yellow Tp1p iy epr)egprfryijolojlololojo
¥hite Tphprpaprprpefefrepafapafaolatrefiliin
Black Olofojojojojofo]jojofjololo]ojolololo
Red (B2) jo|Ofo)Jofo]1|lolojofojojofloloflolojo]o
. Red (61) | O] Ofo)Jofijoaloiololololololofolololo
Red ;
Red (2) {1 1j1foptjojojofojoyalolojolofjojo
Red (1) Ifrprfryrjofojoejofofofoalololoforofo
Red (0 [1) 1)1 1pififofolofojojojololoflololo
Black glojojotojojofojorofjojolajojololalo
Green (62)| 0|0l o ofofajof{olotoflolilololoflodolo
Green (6D 0J0jofojojolojojopolrjolofofolo]lalo
Green

Green (2) |0 ojojojojo)tfr]tf1fofji1fjojofololofo
Green (D] OJoJojojojofrqy1l1f1{1}jojoflojolololo
Green (O [ofolo]ojofoflali)tiifalilolofolo 010
Black gfojojojojoyofojoloalojojojolojo]olo
Blue (62> jojojojofofjofojojotolololololojololl
Blue (6 Lofojojofojojojolofo]olojololololi]o

" Blue ; AR ]
Blue () [ 0]Jojolojojolojoeiofjololofrtir]iiifolil
Blue (D JojJojojlojojojojofojolofoqirfa]lrir}i]o

Blue () joJojolojojoelojodiojolalof1f1]1]1]1

Notes 1) Definition of gray scale:

Color(n) + + * - Number in parenthesis indicates gray scale level. Lower n corresponds to
brighter level. '

2) Data:  1:High, 0:Low

Sheet
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6. INTERFACE TIMING

6.1 TEIMING CHART
{Data : Laicbed al F@l edge of DCLK) thye by e tyg
e toe ot or
VSYNC, NSYNC, DTMG, SR
RO~5, GO~5, BO~5 A Vigmin. N
VIL[[IBX.
Cyeh . ¢
teix _ tye LK oL
DCLK I | ‘
Lgp .
Tk S »
DATA Invalid Data X X >< : >< X X Invalid Data
Ly Lg
I —f -
DTHG 1 \
DCLK W
My | s
PN
— 4
Bsync \ o .
toy Chy R ,
J .
Vsync A T £ ' |
P
_ . typ - -
tyn - P
¥H —/f
Isync \* :i[ _ \I
ygp tyrp

A

DTMG

Y

typ

-
. Y
Veyne . \[¢—"pl
sync *_/

.
g

DTG .

Typp

-
)

A

t

- Hitachi, Ltd,
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6.2 INTERFACE TIMING SPECIFICATIONS

[tem Symbol Min. Typ. Max. - Unit Note
DCLK Period Lok 25 26 —
¥idth-Low LweL 8 — —
Width-Hi yc 8 — — | ns
Rise Time Lok o - - 25
Fall Time Lcrk — — 25 _
Duty D 0. 45 0.5 0. 55 — [P tow/ tax
Hsyne Set up Time 7 Lo 6 — — ns for DCLK
Hold Time Loy 6 — —
- IPeriod typ 1052-tyep| 1024 1200 e
¥idth-Active twn 8 — 120
Rise/Fall Time [ATH — — 30 ns
Vsyne Set up Time Loy 0 — — Lo for Hsync
Hold Time Ly 2 — —
Period tw | 603 65 | 100 |
Width-Active tyy i — 24
Rise/Fall Time Ly Tyg — — 50 ns
DTMG Set up Time i1 6 = - ns for DCLK
Hold Time Cty 6 - —
Rise/Fall Time tie Tig — — 30 ns
Horizontal Back porch e 32 — 100 g
Horizontal Front porch Chpp 16 — —
Vertical Back porch typp 0 — — typ
Vertical Front porch typp 3 — —
DATA Set up Time o Loy 6 — — ns for DCLK
Hold Time Tp 6 — —
Rise/Fall Time toe tpr — — 25 ns
Hitachi, Ltd. Date _|Sep. 5,2000 ;Tet ! 3284PS 2609-TX31D30VCICAA-1 | Page| 9:2/3.




6.3 TIMING BETWEEN INTERFACE SIGNAL AND POWER S UPPLY

ON |
/
Power Supply Voltage 7 3.0¥ XS 3.0V
/12,9y 2. 8Y
o \
1V ~ 'C OFF
Input Signals 9 gy -1 || _ )
ot e AN
SR wl s s
tr < 40ms Oms < 14 < 50ms
Oms < t2 = H0ms ms < ts < 50ms
Ons < t3 = bHlms ' ts < 1s

~ POWER ON QFF

% Set OV < VI(f) £ VDD().

Here, VI(t), VDD(t) indicate the transitive state of VI, VDD when
power supply is turned ON or OFF.

Note 1) Do not keep interfice signal high-impedance when power on.

Sheet
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7.DIMENSIONAL OUTLINE

{1)Front View

Note

26,0 74,5
(=]
o [ e
YA
[ I
] 1
: :
t 184. 5(Active Area) - \
= =
( !
WL y 5
| | g '
c : 5 !
: 8 :
b
1 - ’:.S :
! z = !
: 2 g
: y 4 !
. . =
g e : 3 % |
] 1
t 1
| :
| o '
| E ’
" % l
ik g :
: 54 |
1 E 1
: B
. < i
: . ':G Y 1
. [ ] : ]
1 — L ory| .
I —~ 5 = Sy |
&l . |
- C ALl M _IN___.____x_ .
V7 o\
Em [ e (er_
5 B S 5,
9 w3 12.5
(67. 25)
_ 191
i - 205, 5
&l El =
i ool e

el A : | —

1)CNL : HIROSE DF9B-41P-1V
2)CN2 : JST BHR-04VS-1

-

3)Tolerance in specified is 0. 5mm, Unit:mm
4)Dimensions in parenthesis are refernce value. Scale:NTS
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| (2)Back View

(74, 25)
Lo EL (12.5)
S SR
E}‘A
S— L= ]
S
3
o~
&
2
_(_12.'5)' e
(1)
(180)
Unit:mm
Scale:NTS
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8. DESIGNATION OF LOT MARK | . - ‘
8.1 LOT MARK |

................

A L f A A [ I T R B
' ' 5 digits for production number
{00001 ~99999)
Special mark = 4)
Production management sign
Week 3)
Month 2)
Year 1)
~ Notes
D Year Mark 2) | Month Mark Month Mark 3 Week (Days) Mark
2000 0 | 01 7 07
2001 1 02 3 08 1~1 t
2002 2 .
2003 | 3 3 03 9 09 8~14 2
2004 4 q (
{4 10 10 15~91 . 5
5 05 11 11
— 22~28 4
6 (6 12 12
29~31 5

4) The special mark may be added by manufacturing accurdingly 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 drawmg al Section 7.
The style of character may be changed without notice.

HITACHI _ -l 4

, AR
LOT MARK \ TX3] D30VCI1CAA CAUTION HIGH VOLTAGE
B N
REV. column -__ 0081H 00001
_ T T T MADE IN JAPAN SUBHRI
Optional Area ~— o 17 m
{fbr Hitachi) T T T ST TTeT T T T T T T T ‘I
. { :
| I
l_._._______-mugfﬁ-.___.__.__kf‘..;.__J
EFARILA L2 AROREEIIEKBIAEENCHIET. BETART LA OBR
|= 8ie o T IS B A RO S PER LRI ST BRLT Fal),
COLD CATHODE FLUORESCENT LAMP N COLOR LGD CONTAINS MERCURY .
FLEASE FOLLOW LOCAL OREINANCES DR REQULATIONS FOR IT'S DIEPOSAL v
90 mm R
- Sheet X .
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9.COSMETIC SPECIFICATIONS

9.1 VISUAL INSPECTION
(1) INSPECTED AREA

i} The distance between inspector’s eyes and the
module is around 300mm. Viewing angle for
inspection is as Hllows.

8 45" when non-operating inspection.
6 <5 when operating inspection.
. ii) Inspection should be executed only from front

side,and only ﬁ)r A-zone.The visual defects of
B & C-zone are ignore.

(refer to 9.2 DEFINITION OF ZONE)
(2) ENVIRONMENTAL

i) Ambient temperature  :25°C
It should be also non—dlrcctmnal
(3) OPERATING INSPECTION
9.2 DEFINITION OF ZONE

B & C-zone. (Dekcts in B& C-zane are disregarded.)

ii) Llumination for inspection should be around 500[1x] io the module operation and around 1000[Ix} in non-operation,

iii) Back-light is powered on in the inspection for module operation

Number of display colors in the inspection is 8 only, (Gray scale 0 and 63 for cach Red, Green, Blue, and White)

Each zome is defined as follows. The visual defects is specified at A-zone and the specification is not dpplncable to

Vlewmg zone

Ambient

A& light

about 300mm .
o
>

TFT-LCD Module

*A-zone:Display area (pixel area)
* B-zone: Area between A-zone and C-zone
* C-zome:Metallic bezel arez (include IfF connectar)

A-zone
B-zone
C-zone
. ! 1 . )
Hitachi, Lid. Date  [Sep. 5,2000 lil:fc 3284PS 2612-TX31D30VCICAA-1 Page | 12-1/3




9.3 COSMETIC SPECIFICATION

The followings are inspected at the module stable operation and defects appearing at powered on & off is disregard.

Maximum Acceptable Number
No. ITEM : - Note
‘ A-zone Unit :
1 1dot 5 pes 1),2),4)
2dot 2 :
Operating Sparkie 3dot 0 unit 1),2),5)
Inspection Mode 4dot 0
Density 3 pes/ @ 20mm | 1),2),6)
Dot-Defect Total 5 pes 1),2)
1dot 3 pcs 13,3),4)
Black 2dot 2
Mold 3dot 0 unit 1),3),5)
4dot 0
Density 3 pCS/ ¢ 20mm 1),3),6)
Total 5 pes 1},3)
Total 10 pcs 3]
Line Defect Serious one is - -
Uneven brightness not allowed,
Stain Inclusion W=0.02 | L:gnore Ignore
Line shape W=0.03| L=20 10
Wiwidth(mm) L>2.0 0 pes T
L:length(mm) W<0.06 | L=1.0 10
L>1.0 0
5 Stain Inclusion D=0.22 Ignore
Dot shape D=0.33 5 pes 7)
D:average dia.(mm) D>0.33 0
6 Seratch on W=0.01 | L:ignore “Ignore
e B T 10
Line shape L>40 o pes 8)
- Wiwidih(mm) w=004| Ls20 10
B L:length(mm) | L>20 0
7 | Seratch on polarizer D=0.2 Ignore _
Dot shape D=0.4 10 pes 8)
D:average dia.(mm) D>0.4 0
_ Sheet ' n 5
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Maximum Acceptable Number

ITEM - Note
. A-zone Unit
8 Bubbles, Peeling D=0.3 ignore
D=0.5 10
in Polarizer =10 P pcs &)
- i D=1,
Non OI_) crating D:average dia. (mm)
Inspection D>1.0 0
9 Wrinkles on Polarizer Serious one is — —
not allowed.

Notes 1) Defect whose area per each dot is over 50% is regarded as Dot Defol. _
2) Defect whose brightness at all black screen is more than 30% is regared as Bright Dot Defect.
3) Defect whose brightness at all white screen is less than 70% is regared as Dark Dot Defect,
4) Defect dots which are not adjacent are regarded as single Dot Defect each.
5) 2 or more Adjacent Delect dots is regarded as n{number)-adjacent Dot Defect.
6) Defect density is defined by the number of defecs existing in the 20mm ¢ .
7) Defect which can be easily wiped off is disregarded.
8) The specification is applicable only 1o A-zone and ifthese defects are in B-zone they are dlt;regarded.
9) In case of gray scale pattern ,obvious defcts is to be rejected.

10) In case any problem which is not specified in this specification would be bmught out both partie
should discuss needed items such as limit sample, etc.

Hitachi, Ltd.

Date  (Sep. 5,2000
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10. PRECAUTIONS _
Please take care about the bllowings in handling the TFT 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 top and bottom side of the module by
just one hand.

(3) The module should be mounted 1mo 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 1mm from inside of the enclosure as shown in Flg 1.
Toi improve the strength of module against the mechanical shock the space between module and the case should be
less than 1.0mm.

B’-zone Display area
COVEI\'\C%C : A Edge_uf Polarizer :
. — Cover case T ma——
Fig. 1 CROSS-SECTION OF COVER CASE FOR THE SYSTEM 4 T Imm

(6) The edge ofthe front plastic window should be within the B’-zone shown in Fig.1 by more than 1 mm fom the metal
fame window of the module.

(7) It is preferable to place a transparent plate on the disptay 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 for 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 circnit due to electro-chemical reaction.

(9) Polarizer is easily scratched and should be carefally 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 ceaning the polarizer, please wipe it with absorbent cotton, chamms or other soft materials absmbmg
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 dinty 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 to
avoid brightness reduction so that the ambient temperature would be within the specifications.

{2) Spike naise from the power supply may cause fanctional ervor and damage the module.
Overshooting & undershooting of VDD voltage should be within +/- 200 mV under the maximum rating.
(3) Optical performance of the TFT-LCD changes by the temperature, (Response time gets longer at lower temperature. )
(4) Lamp start-up time also gets longer al lower temperature.
{5) In case that environmental temperature suddenly changes, it may canse the mndensauun and dew on the module.
Please be carefil so that the condensation would not happen since it cause the degrade of optical performance and mat- -
finction.
(6) Image sticking may happen after the same pattern being displayed for long time but it will disappear soon.
Please do not display the same pattern for long time so as not to bring aboul image sticking,
(7) Please ensure the countermeasures for electro-magnetic interrence which afect the electrical circuit of the mndule
Grounding & shielding method 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 starl-up.
It is preferable 1o 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 flickering and rolling.

LCD Panel , Polarizer (Anti-glarc type)

front frame ~.|

back frame —

103 ELECTRO-STATIC DIS CHARGE CONTROL

(1) The module is easily damaged when it suffers from electro-static discharge over the specification.

Please take care about the control such as gmundmg buman body in handing the module. Also, please do not tnuch
the connector with barc-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 STO'RAGE OF MODULE

In case of long term storage of the module, the fllowings should be 1aken 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 mndule bemg stored. It is pmﬁarablc to store the modules in the
packaging of the shipment,
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10.6 PRECAUTIONS IN HANDLING PROTECTION FILM

{I) The protection film on polarizer should be slowly removed with wrist band grounded so as to reduce electro-static
discharge. Tonized air blow is also effective.

{2) In case the polanzer is rubbed by the protection film while being removed, the adhesive on the film may reman 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 reinaining the protection film on the polarizer.
The adhesive on the film may move onto the polarizer ut high temperature & high humidity,

(4) The adhesive remaining on the polanizer should be wiped off with sbsorbent cotton absorbing Nommal 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 (,rac,ked glass. In addition, hands should be washed if you touch the liquid
material from the broken 1.CD.

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

{3) The CFL inverter should be designed to include the fanction of output shutdown in case the output overcwrrent happen
due to any backlight trouble.

The shutdown fimetion should be assured to work in abnormal condition at the actaal systems.

10.8 ECOLOGY

(1) The lamp ofbdck!nghl has a little mercury. Please handle it appropriately in case odeposal
(2) Flex cable and Printed Wire Board have a little lead. Then, please handle them appropnately in case of dmpoqa]

| 10.9 USE RESTRICTIONS AND IMTATIONS

(1) This product is not authorized for use in life 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 liable 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 modnule electrical performance may be changed without notice because of
availability, etc.
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