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DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

1. General Description and Features

DEM 1024600J VMH-PW-N(A-TOUCH) is 7.0” color TFT (Thin Film Transistor) liquid crystal display
composed of a TFT-LCD module, a driver circuit, a touch Panel and a back-light unit. By applying
1024 %600 images are displayed on the 7.0” diagonal screen. Display 16.7M colors by R.G.B signal input.

1.1 Features

- Back-light with 30 LEDs are available.

- IPS

- 7.0(16:9 diagonal) inch configuration

- ROHS Compliance

1.2 LCD Module

Item Specification Unit
Screen Size 7.0 Inches Diagonal
Display Resolution 1024 x 600 Pixel
Active Area 154.214 x 85.92 mm
Outline Dimension 164.90 x 100.00 x 3.85 mm
Display Mode Normally Black -
Color Arrangement RGB-Vertical Stripe --
Pixel Pitch 0.1506 x 0.1432 mm
Viewing Direction All -
Input Interface LVDS --
2. Mechanical Information
Item Min. Typ. Max. Unit Note
Horizontal (H) 164.60 164.90 165.20 mm
Module Size Vertical (V) 99.70 100.00 100.30 mm
Thickness (T) 3.55 3.85 4.15 mm 1)
Weight -- (TBD) - g -
Note (1) Not Include Component. Refer to the Outline Dimension Drawing as attached.
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DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

3. Electrical Specifications
3.1 Absolute Max. Ratings

3.1.1

Absolute Ratings of Environment

If the operating condition exceeds the following absolute maximum ratings, the TFT LCD module may
be damaged permanently.

(Ta=25+2°C, Vss=GND=0)

Item Symbol Min. Max. Unit Note
Storage Temperature Tste -30 80 °C (€D}
Operating Temperature Torr -20 70 °C (1,2,3)

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

Note (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 character

Note (3) Only operation is guaranteed at operating temperature. Contrast, response time, another
display quality are evaluated at +25°C.

Relative Humidity (YRH)

100 —
8o |-
60 — A
Operating Range
40 —
20
Storage Range
[ } | | | } | | | | } | '
-40 20 o 20 40 60 80 100
Temperature (°C)
3.1.2 Electrical Absolute Maximum Ratings
3.1.2.1 TFT-LCD Module
(Vss=GND=0)
Parameter Symbol Min. Max. Unit Remark
Power Supply Voltage Vee sy -0.5 5.0 \
3.1.2.2 Backlight Unit
(Vss=GND=0)
Parameter Symbol Min Max. Unit Remark
Current of Backlight Unit IB -- 250 mA
Voltage of Backlight Unit VB -- 10.2 \
Version: 0 PAGE: 5



DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

3.1.3 DC Electrical Characteristics of the TFT LCD
LVDS mode (Receiver Differential Input (PINDO~PIND3, NINDO~NIND3, PINC, NINC)
Parameter Symbol Min Typ. Max. Unit Conditions
Differential input high R 0.1 Vv
threshold voltage XVTH : Rovcar = 1.9V
Differential input low R iy v wem = -
threshold voltage XL s
Input voltage range
(singled-end) Ruvin 0 24 d
Differential input common
mode voltage Rxvem | Vip | 12 24- | Vo | 12| WV
Differential input voltage | | Vip | 0.2 0.6 v
Differential input leakage
current RVyiiz -10 10 uh .
LVDS Digital Operating _ _
Current Iddivds - 40 50 mA Fclk=65 MHz , VDD=3.3V
LVDS Digital Stand-by )
Current Istlvds - 10 50 uA Clock & all functions are stopped
Single end signals
NINDx X -
Rowem ———— ———— A= - - —-
Rt R | | Wil F
PINDx A 4 —
| Hx'..-'ﬂi.ﬂ
GND

Differential signals

Version: 0
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DEM 1024600J VMH-PW-N(A-TOUCH) Production Specification

3.2 Timing Characteristic of The LCD
3.2.1 Timing Condition Timing Characteristic

LVDS mode
f Parameter Symbol | Min Typ. Max. | Unit Conditions
Clock Freqency RyrcLk 20 71 MHz
Vio | = 400mV
Input data skew margin Trskm 500 ps Ryven=1.2V
Ruircik=7 1TMHz
Clock high time TLven 4/(7xRxFCLK) ns
[Clock low time Tover 3/(7xRxFCLK) ns
[PLL wake-up time TenPLL 150 us
I
> 1/RxFCLK
PINC

- yY_

NINC >|< X

T
|
|

Previous I
Cycle 1 Cycle >:

e
nox Y X X X X XX X XX

3V

NG X X XX XXX XXX

Internal Clock :///////////////////
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DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

3.2.2 Data Input ForData Input Format For LVDS

6 bit LVDS input(HSD="H")

| |
PIN . t 1.
INC : \ / :
NINC i / \ i /
INDO D(H'J)I{GUXRSXRAX rR3 X Rz X R1 X ro W o X rs X ra X
IND1 :><G1>I(E1XEUXG5XG#XGEXG2XG1 : B1XEI-D><GE>C
|
| |
IND2 :Xaz | pE X vs X Hs X 85 X Ba ¥ 83 % az)l(nEXvsXHs)C
8 bit LVDS input(HSD="L")
I |
PINC 1
: \ / | \
|
MINC i / \ J: S
INDO D(RD){(GDXRS){MXH?;){RE X R )(HD}I( 6o X rs X re X
| |
G Bt X B0 W as¥Y ce W aa W ;2N s Y B Bo ¥ &
mm:}(‘):(‘}( 2 D 3 €D LD T X es X
IND2 :>(Bz I pE X' vs W Hs X B5 X B4 X B3 X B2 ' DEXVSXHS-)C
| |
IND3 :Xﬁﬁ){( - X7 X ee X 67 X ce W RT X Re Y - W 87 X BB)C
Timing Table
Parameter Symbol Min Typ. Max. Unit Conditions
[[CLKIN Frequency Fclk - 65 71 MHz VDD=2.3V~3.6V
[CLKIN Cycle Time Tclk 14.1 15.4 - ns
[CLKIN Pulse Duty Tewh 40 50 60 % Telk
Time from HSD to Source Qutput Thso - 64 - CLKIN
Time from HSD to LD Thid - 64 - CLKIN
Time from HSD to STV Thstv - 2 - CLKIN
Time from HSD to CKV Theky - 20 - CLKIN
Time from HSD to OEV Thoev - 4 - CLKIN
LD pulse width Twid - 10 - CLKIN
[CKV pulse width Twekv - 66 - CLKIN
OEV pulse width Twoev - 74 - CLKIN

Version: O
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DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

Timing Diagram
Input Clock and Data Timing Diagram

Tecph

Tewl  Towh
- - - =

Y ST N
carn \_ /NN O\

Tds Tdh
R
70 <+ 70%,
Data 4 15t data X 2nd data ><
30% a0
70 T
DEN E"s
- -
CLKIN 309
Twst Twhd
- L | -
VSD Y -
Thhd
HSD 0% 30%,/
Thst = - Th
]

Gate output Timing Diagram (Dual Gate)

Internal
HSD
LD L Thid o Twid < Thid
- e
Thstv
STV1/2 = - Twstv I
Thck Thck
CKV - i =  Twoky - e
=~

Th [ Th

OEV - 2wl Twoev - 0
- - . -
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DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

For 1024x600 panel

MODE="H" : DE mode

Parameter Symbol " SE Unit
Min. Typ. Max.
CLKIN frequency@
Erame rate = 60Hz felk 40.8 51.2 67.2 MHz
Horizontal display area thd 1024
1 Horizontal Line th 1114 1344 1400 CLKIN
HSD Blanking thb+thfp 90 320 376
Vertical display area tvd 600
1 vertical Line tv 610 635 800 H
VSD Blankking tvb+tvfp 10 35 200
MODE="L" : SYNC mode
Horizontal input timing
Value
Parameter Symbol Uint
Min. Typ. Max.
CLKIN frequency@
‘ Ereiete ek m BT felk 44.9 51.2 63 MHz
| Horizontal display area thd 1024
| 1 Horizontal Line th 1200 1344 1400
HSD pulse width thpw 1 - 140 CLKIN
HSD Blanking thb 160
| HSD Front Porch thfp 16 160 216
Version: 0 PAGE: 10



DEM 1024600J VMH-PW-N(A-TOUCH) Production Specification

Vertical input timing

Parameter

Vertical display area

VSD period time
VSD pulse width

VSD Blanking
VSD Front Porch

3.3 Power On/Off Sequence

In order to prevent IC from power on reset fail, the rising time (TPOR) of the digital power supply VDD
should be maintained within the given specifications. Refer to “AC Characteristics” for more detail on timing.

Powear ON Sequence = = Power OFF Saquence
VDD .

VDDA

GRB

STBYB
VGL

VGH
VCOMO
VsD 1| 2|[a||«]||8||8}|7||a||o]|]|i0f[m|| 12 i||2||a|l«] 8] &]|7||a]l®

‘2 \.I'SD-_ _.2 '\-"SDHZ VSD__

Source

00H Mormal Displa 00H  Low level
Output 0 play ow level

OEV=H CEV=H
GATE Mormal Display

BLKEM

(Output) Enable Disable

Version: 0 PAGE: 11



DEM 1024600J VMH-PW-N(A-TOUCH) Production Specification

Standby Mode Sequence

Emter Standby - - Eit Standby
Sequence Sequence

STEYB

'\."SD i 2 a i 5 L] T L} LI [ i 2 3 4 5 8 T B ] o i1 |42
VCC
VDDA

WGL
VGH *"'
VCOMO e
2 2 2
LT o BRIT. o PR W30 .

Source Norma O0H (Lo lerwal QOH Marmal Display
Qutput

GATE Narmal Display OEV=H Mormal Display

BLKEN Diizable
(Qutput) Enable

Note : Low level=3FH , when NBW=L(Normally white)
Low level=00H , when NBW=H(Normally black)

3.4 Back-Light Unit

The Back-light system is an edge-lighting type with 30white LEDs (Light Emitting Diode). The
characteristics of 30white LEDs are shown in the following tables.

(Ta= Room Temp)

Characteristics Symbol Min. Typ. Max. Unit Note
Forward Voltage VB 7.8 9.6 10.2 \Y
Forward Current IB - 200 - mA (€))
Power Consumption PsL - 1920 - mw 2
LED Lifetime - 35000 50000 - hr 3

Note (1) LEDs in 3 series x 10 parallel type.
(2) Where 1B =200mA, VB = 9.6, Ps. = VB % IB
(3) The environmental conducted under ambient air flow ,at Ta=25+2°C, 60%RH+5%

LED-
¥ ¥ %
B WA WA YA YA YA W W YR R
B YA YR YO YA YR OYAOY
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DEM 1024600J VMH-PW-N(A-TOUCH) Production Specification

4. Optical Characteristics
4.1 Optical characteristic of the LCD

The following items are measured under stable conditions. The optical characteristics should be
measured in a dark room or equivalent state with the methods.

Measuring equipment: BM-7A

Item Symbol | Condition Min Type Max Unit Note
Brightness B 320 450 - cd/m?
] Tr - 13 20 ms
Response Time g=0°
Tt - 15 25 ms
At
Contrast Ratio CR op_t|m_|zed 600 800 -- --
viewing
angle
Luminance Uniformity AL 70 75 %
Color Wx N‘(*;?];l 0.260 | 0310 | 0.360
Chromaticity White L -- BM-7A
(CIE 1931) W viewing | 580 | 0330 | 0.380
y Angle ' ) )
ORr 80 85 --
Hor.
_ o/} 80 85 --
Viewing Angle CR310 Degree
qu 80 85 --
Ver.
Oo 80 85 --

a. Test equipment setup

After stabilizing and leaving the panel alone shall be warmed up for the stable operation of LCM,
the measurement should be executed. Measurement should be executed in a stable, windless,
and dark room. Optical specifications are measured by Topcon BM-7(fast) with a viewing angle of
2° at a distance of 50cm and normal direction.

b. Definition of response time: Tr and Tf

The response time is defined as the following figure and shall be measured by switching the input
signal for “black” and “white”.

o Tr Tf
— | —» |-
100 — —
9 | AN ' 1
Optical
Response
10 \_ M
hit hit
0 white black white

c. Definition of contrast ratio:
Brightness measured when LCD is at “white state”

Contrast Ratio (CR) = ¥%%¥a¥%¥a¥a¥aYaYaYa¥aYaYaYaYaYaYaYa¥aYa¥aYaYaYa

Brightness measured when LCD is at “black state”

Version: 0 PAGE: 13



DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

d. Measured at the center area of the panel when all the input terminals of LCD panel are

electrically opened.

e. View Angle

Ou
12’ o’clock
O=90°

D=180°

6’0’
D =270°

clock

f. Definition of Luminance of White: Luminance of white at the center points

Light Source of Back-Light Unit

LED Type

g. Definition of White Uniformity

Min. luminance of white among 9-points
White Uniformity = %% % %% ¥aYaYaYaYaYaYaYaYa¥aYaYaYaYa X 100%
Max. luminance of white among 9-points

h. The definition of Color Gamut -Color Chromaticity CIE 1931
Color coordinate of white & red, green, blue at center point.
Color Gamut : NTSC(%) = ( RGB Triangle Area / NTSC Triangle Area ) x 100

Version: 0
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DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

5. 1/0 Terminal
5.1 Pin Assignment

Pin No. [ Symbol 1/0 Function Remark
1 VCC/vDD Power Supply for system 3.3V
2 GND Ground
3 RXINO- | LVDS Data Differential Pair O input
4 RxINO+ I LVDS Data Differential Pair O input
5 GND P Ground
6 RxIN1- I LVDS Data Differential Pair 1 input
7 RxIN1+ I LVDS Data Differential Pair 1 input
8 GND P Ground
9 RXIN2- | LVDS Data Differential Pair 2 input
10 RxIN2+ I LVDS Data Differential Pair 2 input
11 GND P Ground
12 RxCLK- I Negative LVDS differential clock input
13 RxCLK+ I Positive LVDS differential clock input
14 GND P Ground
15 RXIN3- I LVDS Data Differential Pair 3 input
16 RxIN3+ I LVDS Data Differential Pair 3 input
17 GND P Ground
18 LED_A P Power for LED backlight anode
19 LED_K I Power for LED backlight cathode
20 GND P Ground
I: Input, O: Output, P: Power
Notes: VSS Pin must ground contact, cannot be floating.
5.2 Touch Panel Unit
Pin No. Symbol Function Remark
1 YU Touch Panel Up
2 XR Touch Panel Right
3 YD Touch Panel Down
4 XL Touch Panel Left
Version: 0 PAGE: 15



DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

5.3 Block Diagram

Version: 0

1M d
HIMoL

AR HL
YYD

10242400 TFT LCD Fanel

I

Ciate Diriver

Source [rriver

Source Dhriver

DC/DC

Converter

change /‘ ’\

LVDSIN PUT
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DEM 1024600J VMH-PW-N(A-TOUCH)

Displayed Color and Input Data

6.
Basic
Color

Red
Green

Qlojolo|d|d|d|o|«|ojojo]-|o|-|lo|o|o|o|o]--|o]-|lo|lo|o|«|o]|-|d|-|o|«
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Dlo|—|o|ojo|d|-|—|o|olo]| || |d|-o|o|o|--|o|--|lo|o|lo|o|o|--|o]|--|o|o
Y¥lo|—|lololo|d|—|d|oloo]| |d|-|d|«o|o|o|--|o|--lo|o|lo|o|o|--|o]|-|o|o
Llo|d|o|o|o|d|«|d|o|o|o]|: || |«|-o|o|o|--|o|--|lo|o|lo|o|o]|--|o]|-|o|o
Qlo|d|olo|o|d|—||o|o|o]| || |d|-o|o|o|--|o|--lo|o|lo|o|o|--|o]|-|o|o
Slo|—|ololo|d|—|d|o|o|o]| o |d|«|o|o|o|--|o|--|lo|lo|lo|o|o|--|o]|-|o|o

< ol el algl Kl @ <~ © &

580 %|=|5|e(s 5B 2R S| BEREE S .CREEE. S . KE
ool IR IEE T EIRIERI B BEEIS IS ISISIESEIE B BT
Ogw @T|0|7 08|25 @ 2|2 gl eIg®IGl5] || (eleFma| (2] 2|2

Blue E

0 : Low level voltage, 1 :High level voltage

Each basic color can be displayed in 256 gray scales from 8 bit data signals. With the combination of total 24

bit data signals, the 16.7M-color display can be achieved on the screen.
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DEM 1024600J VMH-PW-N(A-TOUCH) Production Specification

7. Touch Screen Panel Specifications

7.1 Electrical Characteristics

Item Min. Typ. Max. Unit Note
Linearity -1.5 - 15 % Analog X and Y directions
Terminal Resistance >50 - 1109 W X(Fllm side)

100 - 400 W Y(Glass side)

Insulation Resistance 20 - - MW DC 25V
Voltage 3 - 15 Vv 1mA
Response Time - 15 - ms
Transparency - 80 - % Non-glare

Caution (1) : Do not operate it with a thing except a polyacetal pen (tip R0.8mm or less) or a finger,
especially those with hard or sharp tips such as a ball point pen or a mechanical pencil.

7.2  Mechanical & Reliability Characteristics

Item Min. Typ. Max. Unit Note
Activation Force 50 100 g (€))
Hitting Durability 1,000,000 - - times 2
Sliding Durability 100,000 times (©)
Surface Hardness 3 - - H JIS K5400

Note (1) Input : Finger or polyacetal pen 0.8R
Note (2) Hit 1,000,000 times on the Film with a placenta (POM) pencil (R0.8)
- Force: 250¢f
- Speed: 2times/sec
Note (3) Shuttle 10,000 times with a placenta (POM) pencil (R0.8)

- Force: 150¢gf
- Speed: 60mm/sec

Version: 0 PAGE: 18



DEM 1024600J VMH-PW-N(A-TOUCH)

Production Specification

8. Reliability Condition
No change on display and in operation under the following test condition.
Condition: Unless otherwise specified, tests will be conducted under the following condition.

Temperature: 20£5°C.
Humidity: 65+5%RH.

Tests will be not conducted under functioning state.

No. Parameter Condition Notes

1 High Temperature Operating | 70°C+2°C, 240hrs

2 | Low Temperature Operating | -20°C+2°C, 240hrs 1

3 High Temperature Storage 80°C+2°C, 240hrs. 2

4 Low Temperature Storage -30°C+2°C, 240hrs. 1,2

High Temperature and High omino o

5 Humidity Operation Test 60°C£2°C,90%, 240hrs. 1.2
Total fixed amplitude: 1.5mm.

6 Vibration Test Vibration Frequency: 10~55Hz. 3
One cycle 60 seconds to 3 direction of X, Y, Z each 15
minutes.

To be measured after dropping from 60cm high on
the concrete surface in packing state.
Dropping method corner
dropping:
7. Drop Test
A corner: Once edge
dropping.
B, C, D edge: Once face
dropping.
SIS E, F, G face: Once.
S Conerete Sy
Notes: 1. No dew condensation to be observed.

Version: 0

2. The function test shall be conducted after 4 hours storage at the normal temperature and
humidity after removed from the test chamber.

3. Vibration test will be conducted to the product itself without putting | in a container.
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DEM 1024600J VMH-PW-N(A-TOUCH) Production Specification

10. Incoming Inspection Standards
10.1 Inspection and Environment Conditions

10.1.1 Inspection Conditions:
(D) Inspection Distance: 35 cm=5cm

(2)View Angle : Light-on Inspection Angle : +5°

Cosmetic Inspection Angle : +45°

Light-on Insp.

30cm~40cm

TFT-LCD

( perpendicular to LCD panel surface)

10.1.2 Environment Conditions:

Ambient Temperature 23°C +5°C
Ambient Humidity 55+10%RH
Ambient Cosmetic Inspection more than 600 Lux
(el Functional Inspection 300~500 Lux

10.1.3 Sampling Conditions:
(1) Lot Size: Quantity of shipment lot per model
(2) Sampling Method:

MIL-STD-105E
Sampling Plan Normal Inspection, Single Sampling
Level Il
i 0,
AQL ngor Defect 1.0%
Minor Defect 1.5%

(3) The classification of Major(MA) and Minor(MI) defects is shown as 3. Inspection Criteria.
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Production Specification

10.1.4 Inspection Criteria

10.1.4.1 Cosmetic Inspection(Panel):

Item

Judgment Criteria

Classification

Chipping on Panel MA
a=3.0mm - b=3.0mm ~ c=t
( Bottom glass thickness)
W=0.05mm or L< 5mm: Ignored
Scraicl\fl‘ on 2Pane| 0.05mm<W=0.1mm and L<5mm: N<5 MI
ote-
W=>0.1mm or L>5mm: Not allowed
Bubble or Dent on D=0.2mm: Ignored
Panel 0.2mm<D=0.3mm: N=5 MI
*Note-3 D>0.3mm: Not allowed
Panel Crack MA
Not Allowed crack
Bezel Deformation Obvious deformation is not allowed. MI
o Not allowed if it rusts continuously over 1 cm (It is out
Bezel Oxidation ) ] MI
of warranty with rusted tin plate)
Bezel Scratch L=20mm , W=0.2 , N=3 MI
Metal Squash Dent
) D(W)=1,L=3,N=3; MI
/Flange(Front Side)
B/L High Voltage Wire
_ Not allowed MA
Denudation
Polarizer flaw or leak ) ] )
) Defect is defined as the active area. MI
out resin
Outline Dimension Must in Spec, refer to related product spec. Ml
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10.1.4.2 Functional Inspection:

Judgment Criteria

Item Classification
Area(Notel) | o]
Random 2
Bright dot |2 dots adjacent 0
3 dots adjacent or more 0 0
Random 3
Dark dot | 2 dots adjacent 1
3 dots adjacent or more 0 0
Total Dot Defect 5
: Distance between Bright
Point Defect . = MI
and Bright dot L=5mm
. Distance between Bright
Distance and Dark dot L=5mm
Distance between Dark L>5mm
dot
(1) It is defined as Point Defect if defect area>0.5dot
(2) Itis ignored if defect area=0.5dot
(3)Weak point defect will be defined as Bright Dot if it can be
observed through ND filter 5%( Full Screen Black Inspection)
Line Defect Obvious vertical or horizontal line defect is not allowed. MA
Mura Not allowed if it can be observed through ND Filter 5 % Mi
Foreign Material D=0.2mm: Ignored
*Note-3 D>0.5mm: Not allowed
Foreign Material W=0.05mm or L<5mm: Ignored
in line 0.05mm<W =0.2mm and L1.0mm=5mm: N<8 MI
or spiral shape
*Note-4 W=>0.2mm or L>5mm: Not allowed
Display No Malfunction can be allowed MA

Function Abnormal
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Note-1 : 1/0 Area Definition Note-2 : Polarizer Scratch
YL 2/4 1/4
1/4 | O Aera
214 1 Aera
1/4
Note-3 : Spot Foreign Material Note-4 : Line or Spiral Foreign Material
W=L/4) (W<L/ 4)
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