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Summary
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27
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13
27

Rev.000 was issued.

TFT Pol. size changed.

68.97 — 67.97 (um)

LTS500W1-PB4 — LTP500WV-B04

— LCD P/N was changed.

Drawing was replaced with high quality one.

1. Drawing was replaced with high quality one.

2. FPC dimension was changed

— Dimensions of Ears were changed.
- 2.5x2.5 mf — 2.0x1.0 mr (Bonding issue)
— Rectangular hole was removed by customer issue.

3. Lower polarizer thickness was changed

— 430 um — 390 um.
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General Description

* Description

Approval

LTP500WV-B04 is a Transflective type color active matrix TFT(Thin Film Transistor)
LCD(Liquid Crystal Display) that uses LTPS(Low Temperature Poly Silicon) TFT as a
switching devices. This model is composed of a TFT-LCD panel, driver ICs and FPC.
The resolution of a 5.0" contains 800 x 480 pixels and can display up to 260k colors.

* Features

Line inversion mode.
Low Power consumption.

* Applications

Transflective type and Landscape type.
MTN(Mixed Twisted Nematic) mode.
Integrated Gate Driver.

- Display terminals for PDA application products.

- Smart phone / Game machine / Camcorder / Hand held PC.

* General Information

Items Specification Unit Note
Display area 109.2(H) x 65.52(V) mm -
Driver element Poly-Si TFT active matrix - -
Display colors 262,144 colors -
Number of pixels 800(H) x 480(V) pixel -
Pixel arrangement RGB vertical stripe - -
Pixel pitch 0.1365(H) x 0.1365(V) mm -
Display mode Normally White - -
Viewing Direction 9:00 o'clock -
* Mechanical Information
Item Min. Typ. Max. Unit Note
Horizontal(H) | 116.85 117.0 117.15 mm
Model
size Vertical(V) 75.75 75.90 76.05 mm (1)
Depth(D) 1.65 1.68 1.71 mm
Weight - 30.7 32.2 g
Note (1) FPC is not included.
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1. Absolute Maximum Ratings

1.1 Absolute Ratings of Environment

Item Symbeol | Min. Max. Unit Note

Storage temperature TstG -30 70 (¢ (D)

Operating temperature .
perating tetmp Torr | -20 60 C (1(2)

(Ambient temperature)

Note (1) 90%RH maximum humidity, 60 C maximum wet-bulb temperature
(2) When operated at a temperature lower than 0C, the LCD worked slowly and the

screen slowed appearing dim images due to the characteristics of LC (Liquid Crystal).

Relative Humidity (% RH)

A
100 —+
50°C/90%
-t 601C/90%
1 1
: . &2
1 1
1 1
" 1
STORAGE RANGE : 60 OPERATING RANGE
: .
1 1
1 1
: : 40
1 1
1 1
1 1
.. 20
E-ZOC; 60C/15% \
30C 70°C/10%
| | | | | | | | | | oy
\ \ \ | | | | \ \ |
-40 20 0 20 40 60 80
Temperature(C)

Temperature & Humidity Graph at Absolute Environment
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1.2 Electrical Absolute Ratings

(1) TFT-LCD Module

Approval

(Ta = 25 + 2°C, Vss=GND=0V)

Characteristics Symbol Min. Max. Unit Note
Digital Supply Voltage DVop -0.3 6.5 A" -
Analog Supply Voltage AVpp -0.3 6.5 A" -
Gate On Voltage Von -0.3 20 A" -
Gate Off Voltage Vorr Von-30 0.3 \Y -
Signal Input voltage Vi -0.3 DV t0.3 \Y -
Common Voltage Vecom -1.5 5.5 \Y AC
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2. Optical Characteristics

The following items are measured under stable conditions. The optical characteristics should be
measured in a dark room or equivalent state with the methods shown in Note (2).
Measuring equipment: LCD-7200, BM-5A, BM-7, PR-650, EZ-Contrast

(Ta =25 +2°C, Iy = 15mA )

Item Symbol | Condition| Min. Typ. Max. Unit Note
3
Reflectance Rf B/L Off 5 6.3 - % )
LCD-7200
4)
C/R1 B/L Off 10 17 - -
Contrast ratio LCD-7200
(Center point) 4)
C/R2 B/L On 50 80 - -
BM-5A
Transmittance (5)
. T B/LOn - 3.8 - %
(Center point) BM-5A
Response Rising:Tr (6)
. Tr+Tf - - 30 50 msec LCD-7200
time Falling: Tf BM-7
White Wxl 0.290 | 0.320 | 0.350 (7)
B/L Off
B/L Off Wyl 0.340 | 0.370 | 0.400 LCD-7200
. Wx2 0.205 | 0.305 | 0.405
White
Color Wy2 0.220 | 0.320 | 0.420
Red
(CIE 1931) Ry 0.210 | 0.310 | 0.410 (7)
B/L On
Gx 0.220 | 0.320 | 0.420 PR-650
Green
Gy 0.325 | 0.425 | 0.525
Bx 0.075 | 0.175 | 0.275
Blue
By 0.105 | 0.205 | 0.305
Hor. oL + 6R | CRx2 50 70 - (8)
Ver. ¢H + ¢L | B/L Off 80 100 - LCD-7200
Viewing oL 15 20 -
Hor. Degrees
angle 6R CR=10 15 20 - (8)
- ¢oH B/L On 20 30 - EZ-Contrast
er.
oL 35 50 -

Note (1) If product is exposed to high temperatures for extended time, there is a possibility

of the polarizer film damage which could degrade the optical characteristics.
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Note (2) Test Equipment Setup
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After stabilizing and leaving the panel alone at a given temperature for 30min, the

measurement should be executed. Measurement should be executed in a stable, windless,

and dark room. 30min after lighting light source. This should be measured in the center

of screen.
- Environment condition : Ta = 25 + 2 °C
- Back-Light On condition
Photodetector—~——__
Photodetector| Field | |
5
BM-5A 1° Field
BM-7 1°
P§'650 10 BM-5A : 40cm
EZ-Contrast 1 BM-7 50cm
PR-650: 50cm
TFT - LCD Module EZ-Contrast: 0.5cm
LCD Panel
y /

4

The center of the screen

- Back-Light Off condition

Photodetector ‘ ‘
T

Photodetector| Field
LCD-7200 1° LJ Light source : Halogan lamp or D65
e
Reflected light
LCD-7200 : 50cm . Incident light
BM-5A  : 50cm 30
TFT - LCD Module
LCD Panel
+
The center of the screen
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Note (3) Definition of Reflectance : The reflectance is relative quantity to the standard white

BaSO. or MgO plate that the reflectance of the standard white plate is the 100%.

Intensity of the reflected light on LCD

Intensity of the incident light on BaSO4 plate
Reflectance = X 100%

Intensity of the reflected light on BaSO4 plate
Intensity of the incident light on BaSO4 plate

Note (4) Definition of Contrast Ratio (C/R) : Ratio of gray max (Gmax) & gray min (Gmin)
at the center point of the panel.

C/R= Gmax * Gmax : Luminance with all pixels white

Gmin * Gmin : Luminance with all pixels black

Note (5) Definition of Transmittance

- ) o) — Luminance of Panel X 100%
ransmittance(%) = Luminance of Backlight unit °

WIg W5 W5 HAO
|3 vio

O T @ T @ i
V/5

----- ey | S DS 1
V/5

----- L S 1
V/10

FPC

The spot locations for luminance measurement
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Note (6) Definition of Response time : Sum of Tr ,Tf

Approval

144
Display data )White(TFT OFF) BIack(T?'{ ON) White(TFT OFF) 2
A TR T ——"
Optical 1883’ /
Response 0
10%
% & .
Time
Note (7) Definition of Color Chromaticity (CIE 1931)
Color coordinate of white & red, green, blue at center point.
- Back-Light On condition Light source
* Nichia Withe LED (NSCW215T) b3~b6 rank 8EA
1 Chromaticity Diagram
. Rank b3
o B 0.287 | 0.283 | 0.304 |0.307
. 0.295 | 0.305 | 0.330 |0.315
. ‘“'-.:i:‘ Rank b4
Y O ST S W 5 0.307 | 0.304 | 0.330]0.330
- \-\:‘ | 0.315 ] 0.330 | 0.360 [0.339
. B | Rank b5
A 25 ety 0.296 | 0.287 | 0.307 [0.311
R i) Nt | 0.276 | 0.295 | 0.315 | 0.294
[ .'*"fl ........... -:-I-:'i.-'l'l \ P Rank b6
0.311 | 0.307 | 0.330 |0.330
| T 0.294 | 0.315 | 0.339 |0.318
2 ‘L"\""'-.-- -
- -\-'l'ﬁ-'i'-'ﬁlﬂml-n Wieaidir I:I'I:l'\-ll::l: bz DAl )
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Note (8) Definition of Viewing Angle

Normal Line
¢=0006=0°
[s)
R
12 o’clock
0,=90° X y direction
¢y =900
< —
=
/2
\/ //
; X'
6 oclock Y
direction 0g =90°
¢, =90°
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3. Electrical Characteristics

3.1 TFT-LCD Module

Approval

(Ta = 25 + 2°C)

Characteristics Symbol MIN. TYP. MAX. Unit | Note
Digital supply voltage DVop 3.0 33 3.6 A%
Analog supply voltage AVpp 4.75 4.85 4.95 A%
Gate On voltage Von 10.5 11.5 12.5 A% 0
Gate Off voltage Vorr -8 -7 -6 A"
Common voltage V comuvpp) 4.1 4.2 4.3 A%
Digital supply current Ipvoo - 7 - mA
Analog supply current Tavoo - 10 - mA
Gate supply current Ivonwvorr - 0.4 - mA
Input Source driver (High)| Vs 0.7DVopp - DV A"
voltage | Source driver (Low)| Vus GND - 0.3DVup A%
White Py - 75 -
Dils)g;”aetgon Black Py . 150 - mw (22;‘()3)’
Vertical Py - 105 -
Note (1) Vox + | Vo | < 18.5
(2) Condition : TFT-LCD module only with typ. electrical characteristics
(3) Power dissipation check pattern
[800 x 480 Vertical Line]
R G Ep G
R G Ep G
—_— R G Bt G
R G Ep G
Note (4) Reference Circuit
See the next page.
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4. Block Diagram

4.1 TFT-LCD Module

o
— 2
(¢
5.0"
VOFF '_?
ps 800XRGBX480
VON
® . e TFT-LCD Panel
=) Gate Control Signal P
= =
= =
o
2 L
= | VCOM o _
= Source Drive IC
A A
z
= | DVDD
g AVDD
~ |_Gamma
Data Control Signal
18ch RGB Data

The scanning direction for the horizontal period and the vertical period are A and B
respectively as shown below. The scanning directions are from a front view.

A : Horizontal Direction

[
|

ACTIVE AREA

UONIAII([ [BIIIA

| Source IC | ‘ Source IC H Source IC || Source IC ‘

FPC

Connection with Host
NO.1 NO.65
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5. Input Terminal Pin Assignment

5.1 TFT-LCD Module (Connector :

Approval

65Pin FPC type — KYOCERA 00-6267-065-000-851)

Pin No Symbol Description Remark
1 VSS Ground -
2 VOFF Power Supply (Gate OFF) -
3 VOFF Power Supply (Gate OFF) -
4 VCOMI1 Common Voltage -
5 STV Vertical Start Pulse -
6 CpPV Vertical Shift Clock -
7 DVDD Power Supply (+3.3V) -
8 TG1 TG1 Open Pulse -
9 TG2 TG2 Open Pulse -
10 VON Power Supply (Gate ON) -
11 VON Power Supply (Gate ON) -
12 VSS Ground -
13 NC No Connection -
14 NC No Connection -
15 VCOM2 Common Voltage -
16 DVDD Power Supply (+3.3V) -
17 VSS Ground -
18 AVDD Power Supply (+4.85V) -
19 STH Horizontal Start Pulse -
20 RGS5 Red & Green Pixel Data -
21 RG4 Red & Green Pixel Data -
22 RG3 Red & Green Pixel Data -
23 RG2 Red & Green Pixel Data -
24 RG1 Red & Green Pixel Data -
25 RGO Red & Green Pixel Data -
26 VSS Ground -
27 BRS5 Blue & Red Pixel Data -
28 BR4 Blue & Red Pixel Data -
29 BR3 Blue & Red Pixel Data -
30 BR2 Blue & Red Pixel Data -
31 BR1 Blue & Red Pixel Data -
32 BRO Blue & Red Pixel Data -
33 HCLK Horizontal Sampling Clock -
34 INV Digital Data Inversion -
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Pin No Symbol Description Remark
35 AVDD Power Supply (+4.85V) -
36 VREFO0 Gray Scale Voltage -
37 VREF1 Gray Scale Voltage -
38 VREF2 Gray Scale Voltage -
39 VREF3 Gray Scale Voltage -
40 VREF4 Gray Scale Voltage -
41 VREF5 Gray Scale Voltage -
42 VREF6 Gray Scale Voltage -
43 VREF7 Gray Scale Voltage -
44 VREFS Gray Scale Voltage -
45 VREF9 Gray Scale Voltage -
46 VREF10 Gray Scale Voltage -
47 VSS Ground -
48 TP Source Driver Data Load Pulse -
49 GBS Green & Blue Pixel Data -
50 GB4 Green & Blue Pixel Data -
51 GB3 Green & Blue Pixel Data -
52 GB2 Green & Blue Pixel Data -
53 GBI Green & Blue Pixel Data -
54 GBO Green & Blue Pixel Data -
55 AVDD Power Supply (+4.85V) -
56 VSS Ground -
57 DVDD Power Supply (+3.3V) -
58 VCOM3 Common Voltage -
59 VCOM4 Common Voltage -
60 VSS Ground -
61 NC No Connection -
62 NC No Connection -
63 NC No Connection -
64 NC No Connection -
65 NC No Connection -
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5.2 Input Signal, Basic Display Colors and Gray Scale of Each Colors
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DATA SIGNAL GRAY
COLOR]| DISPLAY RED GREEN BLUE SCALE
RO[R1]R2[R3[R4[R5|G0[G1]G2[G3]G4][G5|B0[B1]B2[B3[B4[B5| -EVEL
BLACK |[0|O|OfOjO|O|JO|O|JOjO]J]O|JO|O|OjO]JO]|JO]|O -
BLUE o(fojojo|jojofojojojojofoj1j{1]1i11]1 -
GREEN [O|0]O|JO|O|O|1]1]1[1][1]1]0]0|0[0]0]O0 -
BASIC| CYAN ofojojo|jojof(1j|1j{1|1{1(1]1{1]1]1[1]1 -
COLOR| RED 1/1]1{1}1(1/0]0]0|0]jO0O|O0O|J0O]JO]|O|OfO]|O -
MAGENTA| 1|1 |1 [(1[1]1]0]0|0[0|O0O]O|1T|[1T[1T]1]1]1 -
YELLOW |1 |1 |[1{1]|1]|1|1][1]1]1|1[1]0]0]0|0|0]|O0 -
WHITE |1 [1 |11 [1]1][1 |11 {1]1][1]1]1[1]1]1]1 -
BLACK {[0|JO|OfOjO]|O]|JO|O|O|O]O]JO|O|O|O]O]JO]|O RO
DARK 177,0/(]0|{0]J]0|0O|O0O|]0O|]0O0]JO|O|O]O0O|0O0]JO|0O|0]O0 R1
GRAY i) o(1j]0j0|j0jO0Of0OjJOjOjJOjO|OjO|O]JO|O]|0O]|O R2
SCALE 0 A S O S O N I S N A A VOO
OF SR
RED | 17{0(1{1(1]1]0/0]0|0]JO0O|0]JO0O]O|0]|]0O|0]O0 R61
LIGHT o(1|1{1y1y1y0j0j0j0j0|0|j0O(0OjJO|0O]|0]|O0 R62
RED 1T{1(1{1{1}]17{0j]0]0[0]JO][O0O]JO]O[O]O[O]O R63
BLACK |[0|JO|OfO|O|O]JO|O|O|O]O]JO|O|O|O]O]JO]|O GO
DARK |o|0jO0O|O]|OfO|1|O|0O|O]O|JO]O]JO|O]O|O]O G1
GRAY i o(ojojojojofoj1y0j0j0|0j0(0jJ0O|0]|]0]|O0 G2
SCALE S I O U A S U N I S S B A (PO
OF SR
GREEN | ojofojojojoj1fof{1{1y111(0({0j0]J]0]|J0]|O0 G61
LIGHT o(fojojfoyjojofoj|t1{1yj1y1y1j0(0j0j0|07]0 G62
GREEN [O|O]JOJO|O[O}{1]1]1[1][1]1]0]0][0O[0]O0]O G63
BLACK |0|0|O|O|JO]JO]|]O|OjO|O|JO]JO]|O|O|O|0O0]O]0O BO
DARK o(fojojojojofojojojojofoj1({0jo0oj0j0|0 B1
GRAY i o(fojojojojofojojojojofojof1j0;0|j07|0 B2
SCALE 2 IS N S I N I A I I O
OF : : N
BLUE l 1(0[1]1]1]1 B61
LIGHT 0 11111 B62
BLUE 111 (1]11]1]1 B63
Note) Definition of Gray :
Rn : Red Gray, Gn : Green Gray, Bn : Blue Gray (n = Gray level)
Input Signal : 0 = Low level voltage, 1 = High level voltage
#R5,G5,B5:MSB  R0,G0,B0O:LSB
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6. Interface Timing

6.1 Timing Parameters of TFT-LCD Module Input Signals

Approval

ITEM Symbol MIN. TYP. MAX. Unit
HCLK frequency 1/tucrk - 26.7 - MHz
HCLK pulse low width twei 0.5theix - - -
HCLK pulse high width twin 0.5theix - - -
STH setup time tsti 15 - - ns
STH hold time thpi 15 - - ns
TP setup time tsta 15 - - ns
TP hold time thp2 15 - - ns
INV setup time tsrs 15 - - ns
INV hold time thps 15 - - ns
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6.2 Timing Diagrams of Interface Signal (TFT-LCD Module)

Approval

480 lines 8 lines
- -
DE || [— N || | |
Ll | Ll | L2 | L2 479 | 479 | 480 | 480
DATA Output oo |EVEN|EVEN|oDD | e oobl|evenlevenloopl 0000 e
STV
CPV .............
1 e e e e I
REVB .............
TG1 | | .............
TG2 | |
< Vertical Timing Diagram >
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DE

Input DATA

MCLK

STH

Output DATA

Approval

B1

Rl
o

Line N+1

800

........ i

vs)
@

9.5mclk .
4mclk
Line N ODD DATA Line N EVEN DATA
TP
4P
403mclk
< Horizontal Timing Diagram >
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:= 34us >
I
Iy 17us i | t1 = 26melk (14s)
TP —| _| |—| I—I I—I |_| ﬂ t2 = 28mclk (1.05u4s)
| i ! ; : 1 t3 = 39.5mclk (1.5us)
] i i I
1 1 1 |
/5 Al el : | [TTTTTTTms T 3
PV 'l i a L a '
——————————— i el |
: 1 1 : i 1 i i :
! U] Lu Lo i | !
TGl : L ! = L
r- i i i
: ' ! ! i
| : ! |
oo L i
: i
— | ) CPV shift
CPV _>_:<t_ _._|<t_ gate propagation delay
I
: -
LS — 5 CPV to REV
?\]/EgOM) —>:—<t— —>:—<t— vecom swing after gate off
1 I
REVB
v REV, REVB : Phase must be changed
every first Line of each Frame.
< Horizontal & Vertical Timing Diagram >
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6.3 Timing Diagrams of Interface Signal (Timing Controller)

VT=488Lines/1 Frame

A

< 800(H) X 480(V) , DE mode Only >

Approval

Frame Rate = 60 Hz
MCLK = 26.7MHz

DATA 480H | BLANK 8H
1 2 3 4 479 4805
Data[17:0] TOWOHTH) e (A0 'an'e
HT=912mclks/1 Line
= 800mclk 112mclk J
DE i
MCLK B — L e
Data[17:0] < IWALID X T X 2 X 3D s (799X 300 <" INVALID >
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6.4 Power On/Off Sequence

To prevent a latch-up or DC operation of the LCD module, the power on/off sequence

shall be as shown below.

Approval

Power Supply 0.9VDDZL i 0.9VDD
VDD 0.1VDD — - 0.1VDD 7Z
—> T]i— : :
- T5 —> —» T3 i<
PCI / 70% HIGH 30%\ T |
> T2 < 5
SIGNALS >< VALID ><
Za 5
/ |
Power On i Power Off
0 < T1 < 10ms * Tl : VDD rising from 10% to 90%.
0 < T2 < 50ms T2 : The time from VDD to valid data at power ON.
T3 =0 T3 : The time from Valid data off to VDD off at power Off
1000ms < T4 T4 : VDD off time for Windows restart.
110 < TS5 < 140ms T5 : The time from VDD to PCI signal HIGH at power ON.
20 < T6 < 50ms T6 : The time from PCI signal LOW to VDD off at power Off.
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Note) (1) The supply voltage of the external system for the module input should be the same
as the definition of VDD.
(2) In case of VDD = off level, please keep the level of input signals on the low or
keep a high impedance.
(3) T4 should be measured after the module has been fully discharged between
power off and on period.
(4) Interface signal shall not be kept at high impedance when the power is on.
(5) PCI : Power Control In
H - Normal Data Output
L - White Data Output

Doc. No | LTP500WV-B04 | Rev.No | 05-002-G-040720 Page 24/31




7. Reliability Test Result
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Item

TEST CONDITION

Test Result

High Temperature

Operating Life Test 60 C, 240Hrs No Failure
Low Temperature -20°C, 240Hrs No Failure
Operating Life Test
TemperatureTe(gde Onort -30C70C On/Off, 12Cycles No Failure
High Temperature Storage 70°C, 240Hrs No Failure
Test
Low Temperature Storage 30°C, 240Hrs No Failure
Test
Wet Humidity Temperature 60C/90%RH, 240Hrs No Failure
Storage Test
Thermal I,{Fl:sl:ldlty Bias 50T/90%RH, 240Hrs No Failure
Thermal Shock Test 25C<70C, 100Cycles No Failure
(Non-Operating)
Low Pressure‘ Test 115mb/RT, 72Hrs No Failure
(Non-Operating)
Electro-Static | Contact t4kV, 150pF/330%2, 20Times No Failure
Discharge Test
(Non_Operatlng) Air ing, 150DF/330£2, 20Times No Failure
BOX Vibration Test RANDOM 0.74Grms N.HL_STD S10E, No Failure
1HR/Y -axis
BOX Drop Test 1Corner, 3Edges, 6Faces, 76cm No Failure
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8. Outline Dimensions

8.1 Module Outline Dimensions

- Refer to the Next Page.
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NO PART NAME CODE NO SPECIFICATION Q@' TY | SPEC NO REMARK

Detail ‘A 1 LTP500WV-B04 LTP500WV-B04 1pc
o= TOPCC/F) 4, SOT 1Y
44 ALS| Bottom(TFT) A1, 45 ~— Tape S
<E, ,
I o0
35. 66 g 2
C/F Pol. 0.26 mm
C/F Glass 0.9 mm
TFT Glass 0.9 mm
4} LN TFT Pol. B=%=Fnmm
™ A0, 39 mm
/a A J \ v A )
SARE 0 Detail *A*, 5i1
d N N\ QJ
i ! I
N h
[ E Ll e g Active Center = 2
~ M= EN L —_ > - S U S
< e 190 ; :
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9. PACKING

/257 -~
/=57

Pad (5t)

1 pads per trays
@ / 5 tray + cover
% 30 Panels per pack
Panel per p

Packing—case

@ Label —paper

* 6 Panels per tray l

(::) Packing-box

Label-safety *Contains 5
Packing—case

Sealing tape Label-paper
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10. MARKING & OTHERS

(1) Packing case attach
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| ™
DEVICE : LTP500WV-B04
40.0 TYPE : 0x0
QUANTITY : 30 PCS
" MADE IN KOREA CASE ID
_ 80.0 _
TYPE : 0 x O

CASE ID : NA 0 00 00001

Part Revision (R, 0, 1, 2, 3, ...)

- R: R&D Sample, - 0: MP Revision 0
Module Manufacturing Site

- 0: SEC Module Line

- A: HYESUNG LMD CO., LTD.

- B: IDS CO,, LTD.

Customer Code

Serial No.(00001-99999)

Week

Year

Device

Doc. No

LTP500WV-B04

Rev.No

05-002-G-040720

29/31

Page
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11. General Precautions

11.1 Handling

(a) When the module is assembled, it should be attached to the system firmly.
Be careful not to twist and bend the module.

(b) Refrain from strong mechanical shock and / or any force to the module.
In addition to damage, this may cause improper operation or damage to the module.

(c) Note that polarizers are very fragile and could be easily damaged. Do not press
or scratch the surface harder than a HB pencil lead.

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a long time,
Staining and discoloration may occur.

(e) If the surface of the polarizer is dirty, clean it using some absorbent cotton or
soft cloth.

(f) The desirable cleaners are water, [PA(Isopropyl Alcohol) or Hexane.
Do not use Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl
acid or Methyl chloride. It might permanent damage to the polarizer due to
chemical reaction.
(g) If the liquid crystal material leaks from the panel, it should be kept away
from the eyes or mouth. In case of contact with hands, legs or clothes, it must
be washed away thoroughly with soap.
(h) Protect the module from static, it may cause damage to the CMOS Gate Array IC.

(1) Use finger-stalls with soft gloves in order to keep display clean during the
incoming inspection and assembly process.

(§) Do not disassemble the module.

(k) Protection film for polarizer on the module shall be slowly peeled off just before use
so that the electrostatic charge can be minimized.

(1) Pins of I/F connector shall not be touched directly with bare hands.
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11.2 Storage
(a) Do not leave the panel in high temperature, and high humidity for a long time.
It is highly recommended to store the module with temperature from 0 to 35°C
and relative humidity of less than 70%.

(b) Do not store the TFT-LCD module in direct sunlight.

(¢) The module shall be stored in a dark place. It is prohibited to apply sunlight or
fluorescent light during the store.

11.3 Operation
(@) Do not connect, disconnect the module in the "Power On" condition.
(b) Power supply should always be turned on/off by the item 6.4
"Power on/off sequence"

11.4 Others

(a) The liquid-crystal is deteriorated by ultraviolet rays. Do not leave it in direct sunlight
and strong ultraviolet rays for many hours.

(b) Avoid condensation of water. It may result in improper operation or disconnection
of electrode.

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation,
input voltage variation, variation in part contents and environmental temperature,
and so on)

Otherwise the panel may be damaged.

(d) If the panel displays the same pattern continuously for a long period of time, it
can be the situation when the image "Sticks" to the screen.

(e) This panel has its circuitry FPC on the bottom side and should be handled
carefully in order not to be stressed.
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