
Doc . No LTV280QV-F02 Rev.No 001 Page 26/ڔڌ

Preliminary

Product Information

ISSUED DATE : 2006-07-05
MODEL : LTV280QV-F02-00R2

Note : The Product and specifications are subject to change without any notice.
Please ask for the latest Product Standards to guarantee the satisfaction of
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PREPARED BY : AMLCD Mobile Display Development

Samsung Electronics Co. , LTD.
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ۇڼۍۀۉۀڢ ۉۊۄۏۋۄۍھێۀڟ

څ ۉۊۄۏۋۄۍھێۀڟ

ڍڋڡڈڱڬڋړڍڱگڧ ێۄ ڼ ۀۑۄێێۄۈێۉڼۍگڃڭڨگ ۃۏۄے ۊۍھۄڨ ڄۀۑۄۏھۀۇہۀڭ ۀۋ۔ۏ ۍۊۇۊھ ۀۑۄۏھڼ

ۓۄۍۏڼۈ گڡگ ۉۄۃگڃ ۈۇۄڡ ڄۍۊۏێۄێۉڼۍگ ڿۄېیۄۇ ۇڼۏێ۔ۍھ ۔ڼۇۋێۄڿ ڄڟڞڧڃ ۏڼۃۏ ێۀێې

ێېۊۃۋۍۊۈڼ ۉۊھۄۇۄێ گڡگ ێڼ ڼ ۂۉۄۃھۏۄےێ ډێۀھۄۑۀڿ ێۄۃگ ۇۀڿۊۈ ێۄ ڿۀێۊۋۈۊھ ہۊ ڼ ڈگڡگ

ڟڞڧ ڇۀۇېڿۊۈ ڼ ۍۀۑۄۍڿ ۏۄېھۍۄھ ڿۉڼ ڼ ۏۃۂۄۇڈۆھڼڽ ډۏۄۉې ۀۃگ ۉۊۄۏېۇۊێۀۍ ہۊ ڼ ٽڐډڍ

ێۉۄڼۏۉۊھ ڋڍڎ ۓ ڋڏڍ ێۇۀۓۄۋ ڿۉڼ ۉڼھ ۔ڼۇۋێۄڿ ۋې ۊۏ ڑڌڍڇڒڒڒڇڑڌ ډێۍۊۇۊھ

څ ێۀۍېۏڼۀڡ

ڈ ۀۑۄێێۄۈێۉڼۍگ ۃۏۄے ۊۍھۄڨ ۀۑۄۏھۀۇہۀڭ ۀۋ۔ۏ ڿۉڼ ۏۃۂۄۇڈۆھڼڽ ۃۏۄے ڏ ډێڟڠڧ

ڈ ۀڿۄڲ ۂۉۄےۀۄڱ ډۀۇۂۉڜ

ڈ کگ ۀڿۊۈ ۔ۇۇڼۈۍۊکڃ ډڄۀۏۄۃڲ

ڈ ۀۋۄۍۏڮ ۇۀۓۄۋ ډۀۍېۏھېۍۏێ

ڈ ۏۄڽڏڍ ڝڢڭ ۇۀۇۇڼۍڼۋ ۀھڼہۍۀۏۉڤ چ ۇڼۄۍۀڮ ۇڼۍۀۃۋۄۍۀګ ڄڤګڮڃۀھڼہۍۀۏۉڤ

ڈ ڔڕڑڌ ۀڿۄے ډۉۀۀۍھێ

ڈ ےۊڧ ۍۀےۊګ ډۉۊۄۏۋۈېێۉۊھ

څ ێۉۊۄۏڼھۄۇۋۋڜ

ڈ ۔ڼۇۋێۄڟ ێۇڼۉۄۈۍۀۏ ۍۊہ ڇڞڮڟ ڞڱڟ ۉۊۄۏڼھۄۇۋۋڼ ډێۏھېڿۊۍۋ

ڈ ۔ڼۇۋێۄڟ ێۇڼۉۄۈۍۀۏ ۍۊہ ڱڜ ۉۊۄۏڼھۄۇۋۋڼ ډێۏھېڿۊۍۋ

* General information
Items Specification Unit Note

Display area 61.44(H) x 34.32(V) mm -
Driver element a-Si TFT active matrix - -
Display colors 16.7M color -
Number of dots 320(H) x 240(V) pixel -
Pixel arrangement RGB stripe type - -

Pixel pitch 0.192(H) x 0.143(V) mm -
Display mode Normally White - -

Viewing direction 6 o'clock -
Surface Treatment T.B.D - -

* Mechanical information

Item Min. Typ. Max. Unit Note

Module
size

Horizontal(H) 68.21 68.41 68.61 mm (1)
Vertical(V) 45.03 45.23 45.43 mm (1)
Depth(D) 2.57 2.77 2.97 mm (1)

Weight - T.B.D - g (2)

Note (1) : Not include FPC
Note (2) : Included FPC
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1. Absolute Maximum Ratings

1.1 Absolute Ratings of Environment

Item Symbol Min. Max. Unit Note

Storage temperature TSTG -30 70  (1)

Operating temperature
(Ambient temperature)

TOPR -20 60  (1),(2)

Note (1) 90 % RH Max. ( 50°C ³ Ta )
Maximum wet-bulb temperature at 49°C or less. (Ta > 50°C)
No condensation.

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

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



Doc . No LTV280QV-F02 Rev.No 001 Page ڑ /26

Preliminary
1.2 Electrical Absolute Ratings

(1) TFT-LCD Module
(Ta = 25°C, VSS=GND=0)

Characteristics Symbol Min. Max. Unit Note

Power Supply Voltage Vcc -0.5 5.0 V -

(2) Back-Light Unit
(Ta = 25 ± 2°C)

Item Symbol Min. Max. Unit. Note

Current IB - 25 mA (1)

Note (1) Permanent damage to the device may occur if maximum values are exceeded
or reverse voltage is loaded.
Functional operation should be restricted to the conditions described under
normal operating conditions.
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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 (1). Measuring equipment: SR-3, BM-7, EZ-Contrast

(Ta d 25 ± 2°C, VCC = VCi = 3.3V, IB d 20mA)

Item Symbol Condition Min. Typ. Max. Unit Note

ۏێڼۍۏۉۊڞ ۊۄۏڼۍ

ۍۀۏۉۀڞڃ ڄۏۉۄۊۋ
ڭڊڞ

ۀۏۊک

ڄڑڃڇڄڌڃ

 ژ ڋ

ഘ ژ ڋ

ۇڼۈۍۊک

ۂۉۄےۀۄڱ

ۀۇۂۉڜ

ڧڊڝ ۉڪ

ڈ ڄڋڐڍڃ ڈ ڈ
ڄڍڃ

ڎڈڭڮ

ۀھۉڼۉۄۈېڧ ہۊ ۀۏۄۃے

ۍۀۏۉۀڞڃ ڄۏۉۄۊۋ
ڧڴ ڈ ڄڋڋڎڃ ڈ ڍۈڊڿھ

ڄڎڃ

ڎڈڭڮ

ۀێۉۊۋێۀڭ

ۀۈۄۏ

ڕۂۉۄێۄڭ
ۍگ

ہگچۍگ ڈ ڄڐڍڃ ڄڐڎڃ ھۀێۈ
ڄڏڃ

ڕۂۉۄۇۇڼڡڒڈڨڝ
ہگ

ۍۊۇۊڞ

۔ۏۄھۄۏڼۈۊۍۃھ

ڠڤڞڃ ڄڌڎڔڌ

ۀۏۄۃڲ
ۓڲ ڈ ڟډڝډگ ڈ

ڈ
ڄڐڃ

ڎڈڭڮ

۔ڲ ڈ ڟډڝډگ ڈ

ڿۀڭ
ۓڭ ڈ ڟډڝډگ ڈ

۔ڭ ڈ ڟډڝډگ ڈ

ۉۀۀۍڢ
ۓڢ ڈ ڟډڝډگ ڈ

۔ڢ ڈ ڟډڝډگ ڈ

ۀېۇڝ
ۓڝ ڈ ڟډڝډگ ڈ

۔ڝ ڈ ڟډڝډگ ڈ

ۂۉۄےۀۄڱ

ۀۇۂۉڼ

ډۍۊڣ
ഘڧ

ڋڌೈڭڊڞ

ڧڊڝ ۉڪ

ڈ ڄڋڑڃ ڈ

ێۀۀۍۂۀڟ

ڄڑڃ

ەڠ ڈ

ۏێڼۍۏۉۊڞ

ഘڭ ڈ ڄڋڑڃ ڈ

ډۍۀڱ
ڣ ڈ ڄڐڏڃ ڈ

ڧ ڈ ڄڐڐڃ ڈ
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Note (1) Test Equipment Setup

After stabilizing and leaving the panel alone at a given temperature for 30 min,
the measurement should be executed. Measurement should be executed
in a stable, windless, and dark room. 30 min after lighting the back-light.
This should be measured in the center of screen.
- Environment condition : Ta = 25 ± 2 °C
- Back-Light On condition

ژڿ ۈڞڋڐ

ൖڋڔژ ڎډڋ

ڟڞڧ

ڟڨڧ

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

CR G
G

 
m ax
m in

* Gmax : Luminance with all pixels white
* Gmin : Luminance with all pixels black

LMD : Ligh Mesurement Devices
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Note (3) Definition of Luminance of White (YL)
: Luminance of white at the center point

Note (4) Definition of Response time : Sum of Tr and Tf (Field : 1°)

Note (5) Definition of Color Chromaticity (CIE 1931)
Color coordinate of white & red, green, blue at center point.

Note (6) Definition of Viewing Angle : Viewing angle range (CR˻10)

6 o’clock
direction

Normal Line

T L
T R

I HI L 12  o’clock
direction

TR =90o

T L =90o

I = 0o, 

x

x'y'

y

T = 0o

I H = 90o 

I L= 90o 



Doc . No LTV280QV-F02 Rev.No 001 Page 26/ڋڌ

Preliminary
3. Electrical Characteristics

3.1 TFT-LCD Module
Ta = 25 ± 2°C

Characteristics Symbol Min. Typ. Max. Unit Note

Logic Input Voltage VDD 3.1 3.3 3.5 V -

Power Dissipation PFULL - T.B.D - mW (1),(2)

Frame frequency fFrame - 75 - Hz -

Dot Clock DCK - 15 - MHz -

Serial Clock XSCK - - 4.0 MHz -

* To prevent a latch-up or DC operation of the LCD module, the power on/off sequence should be
as the Chapter 11. Power On/Off Sequence.

Note (1) VDD = 3.3V, fFrame = 75Hz, DOTCLK = 15MHz
(2) Dissipation current check pattern

൘ Black pattern
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3.2 Back-Light unit

The back-light system is an edge-lighting type with four white LED (Light Emitting
Diode)s.

(Tad25 ± 2°C)

Item Symbol Typ. Max. Unit Note

Current IB 15 20 mA (1)

Power Consumption PBL TBD - mW -

Note (1) Four LEDs serial type.

4. Block Diagram
4.1 TFT-LCD Module (Interface System Structure)

4.2 Back Light Unit

LED-Anode

LED-Cathode
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5. Input Terminal Pin Assignment
5.1 Input Signal & Power (Connector : 64Pin FPC Connector type, 0.5mm)

Pin
No Symbol Description I/O

Pin

No
Symbol Description I/O

1 VGL Gate Off Voltage O 33 PD18 Red Data 18 I

2 C23- Charge Pumping Capacitor O 34 PD19 Red Data 19 I

3 C23+ Charge Pumping Capacitor O 35 PD20 Red Data 20 I

4 C22- Charge Pumping Capacitor O 36 PD21 Red Data 21 I

5 C22+ Charge Pumping Capacitor O 37 PD22 Red Data 22 I

6 C21- Charge Pumping Capacitor O 38 PD23 Red Data 23 (MSB) I

7 C21+ Charge Pumping Capacitor O 39 DOTCLK DOTCLK I

8 VGH Gate On Voltage O 40 HSYNC HSYNC I

9 GND Ground I 41 VSYNC VSYNC I

10 GND Ground I 42
VCI Between Graphic Controller and D-IC

Interface Power Supply (3.3V) I
11 RESET RESET I 43

12 CS Chip Select I 44 RVDD Internal Power regulated VDD Output O

13 SCL Serial Clock I 45 VCC Main Power Supply (3.3V) I

14 SDI Serial Data Input I 46 GND Ground I

15 PD0 Blue Data 0 (LSB) I 47 VDCI Reference Voltage Output for DC/DC O

16 PD1 Blue Data 1 I 48 CRTEST VCOML Power Output O

17 PD2 Blue Data 2 I 49 VCOMH Vcom High Level O

18 PD3 Blue Data 3 I 50 VCOML Vcom Low Level O

19 PD4 Blue Data 4 I 51 VGM Reference Voltage Output
for Grayscale Voltage O

20 PD5 Blue Data 5 I 52 VS Reference Voltage Output
for Source Driver O

21 PD6 Blue Data 6 I 53 VDD2 Analog Circuit Power Output O

22 PD7 Blue Data 7 (MSB) I 54 C12+ Charge Pumping Capacitor O

23 PD8 Green Data 8 (LSB) I 55 C11+ Charge Pumping Capacitor O

24 PD9 Green Data 9 I 56 C11- Charge Pumping Capacitor O

25 PD10 Green Data 10 I 57 C12- Charge Pumping Capacitor O

26 PD11 Green Data 11 I 58 VCL Negative Power Output O

27 PD12 Green Data 12 I 59 C32- Charge Pumping Capacitor O

28 PD13 Green Data 13 I 60 LED- LED Cathode I

29 PD14 Green Data 14 I 61 C31- Charge Pumping Capacitor O

30 PD15 Green Data 15 (MSB) I 62 C31+ Charge Pumping Capacitor O

31 PD16 Red Data 16 (LSB) I 63 LED+ LED Anode I

32 PD17 Red Data 17 I 64 C32+ Charge Pumping Capacitor O
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5.2 Input Signal, Basic Display Colors and Gray Scale of Each Colors

COLOR DISPLAY

DATA SIGNAL
GRAY

SCALE

LEVEL
RED GREEN BLUE

R0 R1 R2 R3 R4 R5 R6 R7 G0 G1 G2 G3 G4 G5 G6 G7 B0 B1 B2 B3 B4 B5 B6 B7

BASIC

COLOR

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

BLUE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 -

GREEN 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 -

CYAN 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -

RED 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

MAGENTA 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 -

YELLOW 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 -

WHITE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -

GRAY

SCALE

OF

RED

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R0

DARK

˦

˨

LIGHT

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R1

0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R2

: : : : : : : : : : : : : : : : : : : : : : : :
R3~R252

: : : : : : : : : : : : : : : : : : : : : : : :

1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R253

0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R254

RED 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R255

GRAY

SCALE

OF

GREEN

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G0

DARK

˦

˨

LIGHT

0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G1

0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G2

: : : : : : : : : : : : : : : : : :
G3~G252

: : : : : : : : : : : : : : : : : :

0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 G253

0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 G254

GREEN 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 G255

GRAY

SCALE

OF

BLUE

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 B0

DARK

˦

˨

LIGHT

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 B1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 B2

: : : : : : : : : : : : : : : : : : : : : : : :
B3~B252

: : : : : : : : : : : : : : : : : : : : : : : :

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 B253

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 B254

BLUE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 B255

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
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6. Operation Specifications

6.1 Pixel Formation (Stripe Structure)

6.2 Data Format for 24bit RGB Interface
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7. Interface Timing

7.1 Timing Parameter

Signal Item Symbol Min. Typ. Max. Unit Note

Clock
Frequency 1/Tc - 15 - MHz -
High Time Tch - 20 - ns -
Low Time Tcl - 20 - ns -

Data
Setup Time Tds 15 - - ns -
Hold Time Tdh 10 - - ns -

7.2 24bit RGB Interface Timing
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7.3 Serial Peripheral Interface

8. Electrical Specifications
VDD = 3.3V, Ta = 0~+50㷄

Item Symbol Min. Typ. Max. Unit Note

Serial Clock Cycle Time tSCYC 250 - - ns -
Serial Clock "High" Level Pulse

Width tSCH 40 - - ns -

Serial Clock "Low" Level Pulse Width tSCL 60 - - ns -
Serial Clock Rise/Fall Time tscr,tscf - - 2 ns -
Chip Select Setup Time tCSU 20 - - ns -
Chip Select Hold Time tCSH 60 - - ns -

Serial Input Data Setup Time tSISU 30 - - ns -
Serial Input Data Hold Time tSISH 30 - - ns -

एरझमरࣶए ँपठࣶऌ

ऒअई ऒअई

ऒअऄ

रࣿएऑ

रएࣿकࣿ

रयटम
रएࣿऄ रएࣿई रࣿऄ

ऒअऄ

ऒअई

ऒअऄ

ऒअई

ऒअऄ

ऒअई

ऒअऄ

ऒअई

रएअएऑ रएअऄ

ऒअऄ

ऒअई

ऒअऄ

ऒअई
अपबऱर ठझरझ अपबऱर ठझरझ

ࣿए

एࣿई

एऀअ
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VDD = 3.3V, Ta = 0~+50㷄

Item Symbol Min. Typ. Max. Unit Note

Vsync/Hsync Setup Time tSYNCS 15 - - ns -

Dotclk Low Level Pulse Width PWDL 10 - - ns -

Dotclk High Level Pulse Width PWDH 10 - - ns -

Dotclk Cycle Time tCYCD 25 - - ns -

Data Setup Time tPDS 15 - - ms -

Data Hold Time tPDH 10 - - us -

Dotclk, Vsync, Hsync Rise/Fall Time tRGBR
tRGBF - - 2 ns -

ऀऋऐࣿईइ

ऌऀ࣬ऺ࣮࣯

ऒअऄ

ऒअई

ऒअऄ

ऒअई

रमणञम

रमणञढ
ऌओऀई

ऒअऄ

ऒअई

ऌओऀऄ

ऒअई ऒअई

ऒअऄ ऒअऄ

रࣿकࣿऀ

ऒअऄ

ऒअई

ऒअऄ

ऒअई

ऒअऄ

ऒअई

रऌऀए रऌऀऄ

ऒएकऊࣿ

ऄएकऊࣿ

ऒअऄ

ऒअई

�����

�����
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9. Reset

(T.B.D)
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10. Power On/Off Sequence (Not Fixed)
10.1 Power On Sequence

c w���� v� y���� e

yXX� ˥ WWXW�

yXY� ˥ WWXh�

yXZ� ˥ WZXX�

yX[� ˥ WWWW�

yX\� ˥ WZjk�

yX]� ˥ WWWW�

yX_� ˥ ^^W\�

yXW� ˥ WWW[�

~��� XW�� �� ����

yWX� ˥ WWWW�

yWY� ˥ WZWW�

yWZ� ˥ WWWW�

yW[� ˥ WWWX�

yW\� ˥ WWZj�

yW]� ˥ WWi[�

yW_� ˥ WWW]�

yWi� ˥ WYWW�

yWj� ˥ WYWW�

yWl� ˥ WWWW�

yWm� ˥ WWWW�

yYW� ˥ WWWW�

yYX� ˥ W^WW�

yYh� ˥ WWWW�

yYi� ˥ WWWW�

c z ���� w���� v� e

~��� XW�� �� ����
}� ��S o� ��S k����� ����� �����

Oy����������P

yXX� ˥ W^XW�

k�����  ��� ������

yW^� ˥ WWWX�

~��� ���� ���� Y m�����

yW^� ˥ WXWX�

~��� ���� ���� Y m�����

yW^� ˥ WXWi�

~��� ���� ���� Y m�����

k�����  v� z�����

c k�����  v� z������� e

k�����  �� z�������

~��� ���� ���� XWW��

In this Setting...
VBP = 60H, VFP = 30H
HBP = 180clk, HFP = 105clk
Dotclk = 15Mhz
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10.2 Power Off Sequence

k�����  �� ������

yWi� ˥ ZWYW�

yW^� ˥ WXWY�

~��� ���� ���� Y m�����

yW^� ˥ WWWW�

~��� ���� ���� Y m�����

k�����  v�� z�����

c k�����  v�� z������� e

k�����  ��� ������

yXW� ˥ WWWW�

yXX� ˥ WWXW�

o� ��S }� ��S ���

k����� ���

z ���� w���� v��

O}��S }��P

c w���� v�� z������� e
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11. Application Circuit (Not Fixed)
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12. Module outline Dimension
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13. Packing

Note (1) Total Case : Approx. T.B.D Kg
Box : Approx. T.B.D Kg

(2) Size : Case: 490(W) x 342(D) x 58(H)
Box: 505(W) x 355(D) x 312(H)

(3) Place the panels in the tray facing the direction shown in the figure.
(4) Place 4 tray and cover(empty tray) and 2 pads inside the packing-case.
(5) Place 5 packing-case inside the packing-box. (Affix the label)
(6) Seal the packing-box. Affix the label-safety.



Doc . No LTV280QV-F02 Rev.No 001 Page 26/ڏڍ

Preliminary
14. Marking & Others

(1) Packing case attach

Case ID
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15. General Precautions

15.1 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
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.

(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 Integrated Gate
Circuit.

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

(j) 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.

(l) Pins of I/F connector shall not be touched directly with bare hands
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15.2 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.

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

15.3 Operation

(a) 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"

15.4 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.


