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Preliminary

General Description

* Description
LMS501KF03 is a TMR(Transmissive with Micro Reflective) type color active matrix
TFT (Thin Film Transistor) liquid crystal display (LCD) that uses amorphous silicon
TFT as a switching devices. This model is composed of a TFT-LCD module, a
driver circuit and a back-light unit.
The resolution of a 5.01" contains 480(xRGB) x 800 dots and can display 16.7M

colors.

* Features
- Transmissive with Micro Reflective type and back-light with 12 LEDs
are available.
- VA(Normally black) mode.
- RGB 24bit Parallel + SPI
- Portrait type

* Applications
- Display terminals for PMP(Portable Multimedia Player),
PND(Portable Navigation Display) application products.
- Display terminals for AV application products
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Preliminary
* General information
Items Specification Unit Note
. 65.52(H) x 109.2(V)
Display area (5.01" diagonal) mm -
Driver element a-Si TFT active matrix - -
Display colors 16.7M colors -
Number of pixels 480 x RGB x 800 dot -
Pixel arrangement RGB Vertical Stripe - -
Pixel pitch 0.1365(H) x 0.1365(V) mm 186ppi
Display mode Normally black - -
* Mechanical information
Item Min. Typ. Max. Unit Note
dul Horizontal(H) (71.20) (71.40) (71.60) mm (1
MO_ ue Vertical(V) (120.20) (120.40) (120.60) mm (1)
>1z€ Thickness(T) (2.30) (2.50) (2.70) mm 1)
Weight - TBD - ol -
Note (1) Include Back-light without FPC.
Refer to the Outline Dimension in page 27.
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Preliminary

1. Absolute Maximum Ratings

1.1 Absolute Ratings of Environment

Item Symbol | Min. Max. Unit Note

Storage temperature TstG -40 85 °C (1)

Operating temperature

T 20 | 70 C 2,3
(Ambient_temperature) OPR (2),(3)

Relative, Humidity(%RH)

60C/90%
60C/90%

E : 80

STORAGE E 60 OPERATING

RANGE 1 RANGE

: . 40
: ; 20 70°C/10%
1 _20C %
- 0 /
-40 cI . zgi;C/lo%
| | | ] ] | | >
-40 -20 0 20 40 60 80

Temperature(C)

Note (1) 90 % RH Max. (40 °C > Ta)
Maximum wet-bulb temperature at 39 °C or less. (Ta > 40 °C) No c ondensation.

Note (2) In case of below 0° the response time of liquid cryst al (LC) becomes slower
and the color of panel becomes darker than normal one.
Level of retardation depends on temperature, because of LC' s characteristics.

Note (3) If any fixed pattern is displayed on LCD for minutes, image-sticking
phenomenon may occur.
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Preliminary

1.2 Electrical Absolute Ratings

(1) TFT-LCD Module

(Ta = 25°Q)
Item Symbol Min. Max. Unit Note
Analog/Logic Voltage VDD3 -0.3 5.5 V (1)
I/O Interface Voltage VDD1 -0.3 3.6 V (1)

(2) Back-Light Unit
(Ta = 25 £ 2°0)

Item Symbol Min. Max. Unit Note
Current Lo

- 25 mA )

Note (1) When used out of the absolute maximum ratings, the LSI may be
permanently damaged.

Note (2) Permanent damage to the device may occur if maximum values are
exceeded or reverse voltage is loaded.
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Preliminary
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 (1).
(Measuring equipment: SR-3, BM-7, EZ-Contrast)
(Ta = 25 + 2°C, VDD3 = 3.0V, frume = 60Hz, Iiro = 18mA)
Item Synlmbo Condition | Min. | Typ. | Max. Unit Note
Contrast ratio )
(Center point) C/R (400) (800) ) ) SR-3
Average Luminance VLAVE (450) d4/m2
. - - ca/m
of White at 9 points (3).(4)
. : SR-3
Uniformity (70) (80) %
Flicker (-25) dB
NOTE (1)
Crosstalk 3) %
0 =0
Response Rising:Tr ®=0 )
. Tr+Tf Normal - (32) - msec
time Falling:Tf View BM-7
iewing
. Wx Angle (0.259) | (0.309) | (0.359)
White
Wy (0.285) | (0.335) | (0.385)
Red Rx B/L On | (0.538) | (0.588) | (0.638)
e
Color Ry (0.301) | (0.351) | (0.401)
chromaticity | ¢ oon | —SX (0.294) | (0.344) | (0.394) Sf)g
(CIE 1931) Gy (0.533) | (0.583) | (0.633) )
Bx (0.106) | (0.156) | (0.206)
Blue
By (0.064) | (0.114) | (0.164)
B - (80) -
o Hor. 7)
Viewing Or C/R>10 - (80) -
angle o B/L On - (80) - Degrees EZ-
? Ver. Contrast
O - (80) _
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Photodetector~——_,

Photodetector

Field

SR-3

10

BM-7

10

EZ-Contrast

10

TFT - LCD Module

AN

Note (1) Test Equipment Setup

Field

=25+ 2°C

SR-3
BM-7

e

: 50cm
: 50cm
EZ-Contrast: 0.5cm

LCD Panel

Note (2) Definition of Contrast Ratio (C/R)
Ratio of gray max (Gmax) & gray min (Gmin) at the center point

Preliminary

After stabilizing and leaving the panel alone at a given temperature for 30 min ,
the measurement should be executed.

stable, windless, and dark room. 30 min after lighting the back-light. This should
be measured in the center of screen.

Environment condition : Ta
Back-Light On condition

Measurement should be executed

in a

CR = G max * Gmax : Luminance with all pixels white
G min * Gmin : Luminance with all pixels black
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YLAVE. =

Note (4) Definition of White Uniformity :

Note (3) Definition of Luminance of White: Average Luminance of white at 9 points
Refer to Note(4)

YU+YL2+YL3+ T YL9
9
H
< .
H/6 . HA3 L HB 6
— V /6
7
/3
4
Vi3

\/

Uni formi ty = ﬂxmﬂ

la

Note (5) Definition of Response time : Sum of Tr Tf

Preliminary

<
Display data )BIack(TFT OFF) White(TFT ON) Black(TFT OFF) 2
¢
A > | Tr |- " > Tr |-
Optical 133 ZO 4 i
Response o
10 %
0% i N—

Note (6) Definition of Color Chromaticity (CIE 1931)
Color coordinate of white & red, green, blue at center point.

Time

Y
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Preliminary
Note (7) Definition of Viewing Angle : Viewing angle range (CR>10 )
Normal Line
0=0°6=0°
0
12 o’clock
6,.=90° Xx y direction
0 =90°
'< \
—
6 o'clock Y’ X
direction 6 =90°
0, =900
Doc . No| LMS501KFO3 | Rev.No 000 Page 11/31

ZEDI09484127LCDMISIHLE20101130020319

266231291114865



Preliminary

3. Electrical Characteristics
3.1 TFT-LCD Module

Ta = 25 £ 2°C
Item Symbol Min. Typ. Max. Unit Note
Digital Supply voltage VDD3 (2.3) (3.0 (4.8) V
I/O Logic Voltage VDD1 (1.65) (1.8) (3.3) vV
Power Dissipation Ptotal - TBD - mwW w/o BLU
Frame frequency f Frame - 60 - Hz -
Dot Clock DOTCLK 24.576 24.576 - MHz -

Note (1) VDD3 = 3.0V, frame = 60Hz, DOTCLK = 24.576MHz
(2) Dissipation current check pattern

» White pattern » Black pattern
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Preliminary

3.2 Back-Light unit

The Back-Light system is an edge-lighting type with 12(6+6) white LEDs (Light
Emitting Diode).
(Ta=25 = 2°C)

Item Symbol MIN. TYP. MAX. Unit Note
LEDs Current Is - (18) 25 mA 1),
Power Consumption Pe - (0.72) 1.0 W (2),(3)

Note (1) The LEDs parallel type (6LEDs x 2)
(2) Where Iz = (18)mA, Ve = Pa / I&  per 1 LEDs string
(3) DC current(voltage) use only.
If PWM(pulse width modulation) used, some problems may be happened.

< Ambient Temp vs. Allowable Forward Current _ BLU LED >

'.;:‘ 40

E

E 30 S

5 owl _\33\ I
.‘.!é 'I |:| | FENE THT FIE s ]
5 | | |

0 20 a0 B0 0 100
Amblent Temperature(deg)
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Preliminary
4. Block Diagram
4-1. TFT-LCD Module (Interface System Structure) with Back Light Unit
LCD Data [480xRGB]
Sl m=——=—mmm— > 5480
v v
G1
|
S |
o | \
O 1
Qo
o
o ! LMS501KF03
CSX T TFT-LCD Panel
RESET °© |
PCLK > | \
DE & v
HSYNC 800
g VSYNC
2 SO | Driver IC |
= ScCL
S DB[23:0]
= VDD3(3.0V)
= VDD1(1.8V)
g GND
CABC_PWM
LED_Anodetl ’ ’
LED_Cathode1 > }
LED_Anode?2 ’ ’
LED_Cathode?2 > }
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Preliminary
5. Input Terminal Pin Assignment
5.1 Input Signal & Power (*.Connector : Hirose, FH26-51S-0.3SHW)

No. Symbol Description No. Symbol Description
1 GND Ground 27 DG2 RGB Data (G2)
2 VDD3 Analog/Logic Power 28 DG3 RGB Data (G3)
3 (3.0V) 29 DG4 RGB Data (G4)
4 GND Ground 30 DG5 RGB Data (G5)
5 VDD1 I/O 1/F Power (1.8V) 31 DG6 RGB Data (G6)
6 N.C No connection 32 DG7 RGB Data (G7)
7 PCLK Dot Clock 33 GND Ground
8 DE Data Enable 34 DRO RGB Data (R0)
9 HSYNC Horizontal Sync 35 DR1 RGB Data (R1)
10 VSYNC Vertical Sync 36 DR2 RGB Data (R2)
11 N.C No connection 37 DR3 RGB Data (R3)
12 SDI SPI Data Input 38 DR4 RGB Data (R4)
13 CSX chip selection 39 DR5 RGB Data (R5)
14 SCL SPI Clock 40 DR6 RGB Data (R6)
15 GND Ground 41 DR7 RGB Data (R7)
16 DBO RGB Data (BO) 42 GND Ground
17 DB1 RGB Data (B1) 43 RESET RESET
18 DB2 RGB Data (B2) 44 CABC_PWM PWM Signal Out
19 DB3 RGB Data (B3) 45 N.C No connection
20 DB4 RGB Data (B4) 46 LED2- LED Cathode 2
21 DB5 RGB Data (B5) 47 LED1- LED Cathode 1
22 DB6 RGB Data (B6) 48 N.C No connection
23 DB7 RGB Data (B7) 49 LED2+ LED Anode 2
24 GND Ground 50 LED1+ LED Anode 1
25 DGO RGB Data (GO0) 51 GND Ground
26 DG1 RGB Data (G1) - - -
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iminary

Prel

5.2 Input Signal, Basic Display Colors and Gray Scale of Each Colors

GRAY
SCALE

LEVEL

RO

R1

R2

R3~R252

R253

R254

R255

GO

G1

G2

G3~G252

G253

G254

G255

BO

B1

B2

B3~B252

B253

B254

B255

BLUE

1|11

1111

1|11

1111

1111
1111
1111

1

1

1

1

1
1
1

1

1

1
1

1)1

1)1

1

1)1

1

1

11]0|{0|(0|0]|0]|O

1
1

DATA SIGNAL

GREEN

1(0|0|0f0O|0O|0O|O|O

1(0|0|0f0O|0O0|O0|O|O

1/0|0|0f|0|0|0O|0O|O
1/0|0|0f|0|0|0O|0O|O
1/0|/0{0[0|0|0|0O|O

1

1

1
1
1

1

1

1
1
1

1

1
1
1

1

1
1
1

1
1

1
1
1

1
1

1

RED

i1j00(0f0|jO|0O|O|O|O|OfO|O|OfOfO]O

11]0|{0|0f0|JO|O|O|O0]|1

i1j]0|j0(0|j0|jO|0O|O|O|O|OfO|O|O|0O|O]O
i1j]0|j0(0|j0|jO|0O|O|O|O|OfO|O|O|0O|O]O
11]0|(0(0fj0O|JO|O|O|O|O|O|O|0O|O|O|0O]O

1
1

1
1
1

1
1

1
1
1

1

1

1

1
1
1

0

RO|R1|{R2|R3[{R4|R5|R6|R7|G0|G1|G2|G3|G4|G5|G6|G7|B0|B1|B2|B3|B4|B5(B6(B7

o|ojo0fojojofofojofjofojojojofjojojojojojojojojojo
o|jojofojojofofo|jojOofO|jO|OfO|0O|O|1

o0|0j0|l0|jO|OfOfO]|1
0|0j0|l0|jO|OfOf0O]|1

1
1

o|ojo0fojojofofojofjofojojojofojojojojojojojojojo

ijo0|0f0f0|j0O|O0OfjO|O|O|O|lO|jO|O|OfO|O|OfO|O|O|O|O]O
o|ji1jo0fojojofofojojofojojojofojojojojojojfojojo0j|o0

o|jojofojojojofojojofojojojofjojojojojojojo|jojojo

o|jojofojojojofoj1jofojojojofjojojojojojojo|jojojo
o|jojofojojofjofojofr1fojojojojojojojojojojo|jojojo

o|jo0jo0fojojOf0Of0O]|1]O

0|0j0|l0O|jO|OfO|0O]|O]|1
0|0|0|0]|JO|O|Of0O]1

o|ojo0fojojofofojofjofojojojofjojojojojojojojojojo

o|ojo0fojojofofojofjofojojojofojoj1jo0jo0|jo0jo0|0j0]|O

o|jojofojojofofojofjofojoO|0OfjOf0O]|O]|O

o|ojofojojofofojofjofojojOojOf0O|jOf1|O]|1
o|jojofojojofofo|jofjofojO|OfjOf0O]|O]|O
o|jojofojojofO|fO|O|OfO|O|O|O|O0|O]1

BLACK

BLUE
GREEN
CYAN

RED
MAGENTA| 1
YELLOW

WHITE

BLACK

DARK
1

LIGHT

RED

BLACK

DARK
1

LIGHT

GREEN
BLACK

DARK
1

LIGHT

BLUE

COLOR| DISPLAY

BASIC
COLOR

GRAY

SCALE

OF

RED

GRAY

SCALE

OF
GREEN

GRAY

SCALE

OF
BLUE

Definition of Gray :

Note)

: Blue Gray (n = Gray level)

: Green Gray, Bn

Gn
0 = Low level voltage,

: Red Gray,

Input Signal :

Rn

1 = High level voltage
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5.3 Pixel Format

Pixel 1

LMS501KFO3 Panel

Pixel 480

Preliminary
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6.

Interface Timing
6.1 Vertical Timing

Preliminary

VSYNC
VFP 4&% VFP
DB(23:0] Note3 MNoted
VBL >l VDISP .
DE
- — >
Wmﬂﬂwm
Signal Symbol Min. Typ. Max Unit Note
Frame Frequency fFRM 60 60 - Hz
VSYNC(Frame) Period VP 816 816 - H
VSYNC Low width VS 4 4 - H
Vertical Display Period VDISP 800 800 - H
Vertical Back porch VBP 6 6 - H
Vertical Front porch H

6.2 Horizontal Timing

- HELK >
DE | T T
PP, KIS | HeP
HSYNC . +
- HDISP ol HFPy
DB[23:0] Nowd | | | | Note 4
DCK_|
ey oV s )
Signal Symbol Min Typ. Max. Unit Note
HSYNC(1H) Period HP 502 502 - DCK
HSYNC Low width HS 6 6 - DCK
Horizontal Display Period HDISP 480 480 - DCK
Horizontal Back porch HBP 8 8 - DCK
Horizontal Front porch HFP 8 8 - DCK
DOTCLK Frequence
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Preliminary

6.3 SPI Signal

6.3.1 Serial data stream format, write mode

Transmission byte(TB) may be a Command or a Data

T

MSB LSB
| D/cx | o7 [ 06 [ D5 [ D4 | D3 | D2 | D1 | DO |

T T T T
| D/CX | G | D/CX | e | D/CX | w |

6.3.2 Serial Interface protocol

- [
DC&SCLW
Sl nmﬁﬂmﬂﬂ D1 X D0 brex) O X D6 X 06 X bt X T8 ﬂlﬁlﬂ

Command A :‘ Command / parameter

This serial data packet contains a control bit D/CX and a transmission byte.
If D/CX is low, the transmission byte is command byte. If D/CX is high, transmission
byte is stored in to command register or GRAM. The MSB is transmitted first.
A falling edge on CSX enables the serial interface and indicates the start of data
transmission.
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TBD

6.4 Register Setting (Value)

< Power On Sequence> I

Preliminary

Power On
(vDD1, VDD3 On) ¢
+ Command : D5h
DOTCLK, Vsync, Hsync, DE, Data 1st - 0Oh
+ 2nd : 05h
| Wait 10ms | 3rd : 03h
+ 4th : 29h
/Reset 5th : 01h
* 6th : 07h
| Wait 20ms | 7th = 17h
8th : 68h
+ 9th : 13h
Command : B9h 10th - 37h
Lst: FFh 11th : 20h
2nd - 83h 12th : 31h
3rd : 69h 13th : 8Ah
v 14th : 46h
Command : B2h 15th : 9Bh
1st : 00h 16th : 57h
2nd : 2Bh 17th : 13h
3rd : 03h 18th : 02h
4th : 03h 19th : 75h
5th : 70h 20th : B9h
6th : 00h 21st : 64h
7th : FFh 22nd : A8h
8th : 00h 23rd : 07h
9th : 00h 24th : OFh
10th : 00h 25th : 04h
11th : OOh 26th : 07h
12th : 03h
13th : 03h i
14th : 00h
15th : Olh
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Preliminary

l :
Command : Blh Command : EOh
1st : Olh 1st : 00h
2nd : 00h 2nd : 04h
3rd : 34h 3rd : 09h
4th : 06h Ath - 08h
5th : 00h >th - OFh
) 6th : 3Fh

6th : OEh Tth - 15h
7th : OEh 8th - 28h
8th : 20h 9th - 06h
Jth - 29n 10th : 0Dh
10th : 14h 11th : 11h
11th : 14h 12th : 16h
12th : 17h 13th : 18h
13th : 3Ah 14th - 16h
14th : 01h 15th : 17h
15th : E6h 16th : OEh
16th : E6h 17th : 15h
17th : E6h 18th : 00h
18th : E6h 19th : 04h
19th : E6h 20th - 09h
21st : 08h
* 22nd : OFh
Command : B4h 23rd : 3Fh
Ist : 01h 24th : 15h
2nd : 08h 25th : 28h
3rd : 77h 26th : 06h
4th : OEh 27th : 0Dh
5th : 06h 28th : 11h
* 29th : 16h
30th : 18h
Command : CCh 31st : 16h
1st : 02h 32nd : 17h
* 33rd : OEh
34th : 15h
Command : B3h *
1st : 09h
% Command : 11h ‘
| Wait f70m< |
v
Command : 3Ah
1st : 77h
v
Command : 29h ‘
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< Power Off Sequence>

_ No Sleep out

mode?

¢ Yes

‘ Command : 10h

'

| Wait 120ms

"y

Power Off
(VDD1,VDD3 Off)

Preliminary
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Preliminary

6.5 AC Characteristic

6.5.1 Serial Interface Timing Characteristic

CSX N icss tcsH /!
- > - >
WRX_DCX % tast TS
e -
; twenrce i
-~ t >
DCX_SCL s RLARDL .ix F-
\&" A" twRHARDH (N
' 1 1 :
| ' tbs > - tbH -
SDI ! }i 1 }{
(Input) % i .
;r tacc | tod
SDO ;*“—'3:__ =
(Output) ’ “he ; =
(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T = 25C)
Signal Symbol Parameter Min. Max. Unit Description
tcss Chip select setup time (Write) 40 -
CSX tosu Chip select setup time (Read) 40 - ns
tast | Address setup time 10 -
WRX_DCX | i | Address hold time (Writa/Read) | 10 ; ns
twe Write cycle 100 B
DCJ&__SCL twan Control pulse “H" duration 40 - ns
(Write) twrL Control pulse “L" duration 40 -
trc Read cycle 150 B
DCX_SCL troH Control pulse “H” duration 60 - ns
(Read) tao. | Control pulse “L" duration 60 -
SDI’SDO tos Data setup time 30 - ns
(Input) tor Data hold time 30 - For maximum C.=30pF
SDI/'SDO tracc | Read access time 10 - For minimum C.=8pF
(Qutput) fop Output disable time 10 50 ns

Note: The input signal rise time and fall time (ir, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of VDDA for Input signals.
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Preliminary

6.5.2 Image Data Interface Timing Characteristic

VS5T VSHT

VSYNC

HSST HSHT

HSYNC +

k

- PCLKCYC -
oLkt | | PCLKHT,
g L
Pt / / \_/
DST DHT
DB[15:0].
DB[17:0].
DB[230].
DE

(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, Ta=25°C)

Parameter Symbol Condition Min. Typ. Max. Unit

Vertical sync. setup time VSST - 5 - - ns
Vertical sync. hold time VSHT - 5 - - ns
Horizontal sync. setup time HSST - 5 - - ns
Horizontal sync. hold time HSHT - 5 - - ns
Pixel clock cycle @ .
when RGB I/F is running PCLKCYC | VRR™= 60Hz 38.46 38.46 - ns
Pixel clock low time PCLKLT - 5 - - ns
Pixel clock high time PCLKHT - 5 - - ns
Data setup time DB[23:0] DST - 5 - - ns
Data hold time DB[23:0] DHT - 5 - - ns
Note:(1) Signal rise and fall times are equal to or less than 20ns.

(2) Input signals are measured by 0.3xVDD1 for low state and 0.7xVDD1 for high state.

(3) 26MHz

(4) VRR : Vertical Refresh Rate, equal to VSYNC frequency.
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Preliminary
6.5.3 Reset Input Timing Characteristic
Sharter than Sps
— tRE=W
RESX
WHEEST
- nitial Condition
Internal Status Normal Operation X Resetting }\? (Defaut for W secet
Symbol Parameter H';‘;Iﬁ,lt:d Min. | Typ. | Max. Note Unit
tresw Reset low pulse width'’ RESX 10 - Us
5 Wh_en reset is applied ms
tae Reset complete time™?’ during Sleep In mode

REST 120 When reset is applied

during Sleep Out mode ms
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7. Power On/Off Sequence

tRPW= +/- no limit tFPW= +/- mo limit

- - ——— i
- -

vmq:fff AN

VDD2 X

VDD3 - Time when the latter signal rises up to B0% of s typical valus. Ex. n W Cl gomes latter.
hFﬁFEHE of 2

This Bme is defined at the cross point of 80% of 2. 5W2. TV v

Time when the former signal falls down to B0% of its typical valus 2y When VG falls
edrilier. This time is defined at the cross point of 309 of 2 5072 15V, Pot D036 of 2.3W.

IRAPWICS= +/- no limit IFPW ICS= +/- noYimit

CSX Hor L
!1=F"'.-'-.I'I=':ES1- min §20ms
_ tRPWIRES= min 10y=
RESX - g
[Powwrer down in sleep outjmode) : :
1 1 ii

tRPWIRES= min 104s | N i
RESX F- s L
(Power down in slesp ] EF"W RES2= mi

“in mode)

<—>| 1‘"[
1 11
min. 12fkame_ _ in' 10frame
Power Supply
for LED unit
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9. Packing

TBD

Preliminary
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10. Marking & Others

location on each product.

(1) Packing case attach

t o PAlus | W
(OO

DEVICE : LMS501KF03

QUAHTITY : XXX PCS

RO

¥ MADE IH XXX

0.0 TYPE : KKK 4——————

L+
50,0 \

’ —

X X XXX XXXXX

A nameplate bearing followed by is affixed to a shipped product at the specified

— Internal Control Code

Serial Ho
Week
Year

Line

Preliminary
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Preliminary

11. General Precautions
11.1 Handling

(@) 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 and back-light unit.

(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, IPA(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.

(9) 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 Integrated
Gate Circuit.

(i) 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.

(I) Pins of I/F connector shall not be touched directly with bare hands
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11.2 Storage
(@) 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.
(c) 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 "Power on/off
sequence”

11.4 Others

(a) The Liquid crystal is deteriorated by ultraviolet, do not leave it in direct
sunlight and strong ultraviolet ray 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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