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1. General Specifications

1.1 LCM General Information

Item Specification Unit
LCD Size 12.3 inch
Number of Pixels 1920(H) RGB x 720(V) pixels
Display Mode Normally Black -
Viewing Direction Free o’ clock
Interface LVDS -
Display Colors 16.7M colors
Outline Dimension 299.43(H) x 119.96(V) x 2.9(D) mm
Active Area 292.03(H) x 109.51(V) mm
Pixel Pitch 0.1521(H) x 0.1521(V) mm
Driver IC TBD -
Operation Temperature -20~70 T
Storage Temperature -30~80 T
Note1:Requirements on environmental protection RoHS compliant.
2. Absolute Maximum Ratings
Item Symbol MIN. MAX. Unit Note
Analog Supply voltage VDD 0 3.6 \% Note 1

Note 1:Permanent damage may occur to the LCD module if beyond this specification.
Functional operation should be restricted to the conditions described under normal operating

conditions.
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3. Elecrical Characteristics

3.1 Recommended Operating Condition for TFT LCD

Item Symbol Min. Typ. Max. Unit Note
Analog Supply voltage VDD 3.0 3.3 3.6 \%
Analog supply current Ivbp - TBD - mA VDD=3.3V
VIH 0.7*VDD - VDD \Y
Logic input voltage
VIL GND - 0.3*VDD \
3.2 Recommended Driving Condition for Backlight
Item Symbol Min. Typ. Max. Unit Note
Driving Current I - 168 - mA
Driving Voltage VE 18.9 - 22.4 Vv
Power consumption WeL 3.17 - 3.76 w
LED Life-Time NA | 30,000 . - Hours | 12 2°°
Note 1

Note 1:LED lifetime is defined as the module brightness decay 50% of original brightness at Ta=25 degree,

typical current.

Note 2:LED circuit :

L~ L1 1 1 L~ 1 L1
—© LED1-
L1 L~ 1 1 L1 1 L1
2] L1 L1 L1 2] L1 1
—o LED2-
LED1+ o FVI N N R R N
L1 L~ L1 L1 L1 L1 L1
97
LED2+ NN NN AN ANN NN NN ANN > LEDS-
NI N N N NI N N
L1 L1 1 1 L1 1 L1
VIR R R N NS VR
L1 L~ L1 L1 L1 L1 L1
—o LED4-
SR TR N TR N A Y
L~ L1 1 1 L~ 1 L1
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4. Interface Pin Assignment

4.1 LCM Pin Assignment
LCD Module connector: PF050-L60B-C21 manufactured by HIROSE

No. Symbol Description
1 GND GROUND
2 NC No connection
3 LED_A1 LED Anode1
4 LED_A2 LED Anode2
5 NC No connection
6 LED_K1 LED Cathode 1
7 LED_K2 LED Cathode 2
8 LED_K3 LED Cathode 3
9 LED_K4 LED Cathode 4
10 NC(NTC1) No connection(NTC1)
11 NC(NTC2) No connection(NTC2)
12 NC No connection
13 VDD LCD Power Supply, Min. 3.0V/Typ. 3.3V/Max. 3.6V
14 VDD LCD Power Supply, Min. 3.0V/Typ. 3.3V/Max. 3.6V
15 VCC_TP(NC) No connection
16 NC No connection
17 TP_INT(NC) No connection
18 TP_12C_SCL(NC) No connection
19 TP_I2C_SDA(NC) No connection
20 TP_RST(NC) No connection
21 GND GROUND
22 STBYB Standby mode , Default H
23 Fail_det Fail detect function output pin , Default H
24 UD UP= H(Default), U2D sequence
UP= L, D2U sequence
25 RESET LCD reset , Default H
26 BIST_EN Enable BIST function,GND for Normal , Default L
27 LR LR= 0, shift left
LR= 1(Default), shift right
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28 DISP_I2C_SDA Display 12C DATA

29 DISP_I2C_SCL Display 12C CLOCK

30 GND GROUND

31 DA N E Negative Transmission data of Pixel 0 (EVEN)
32 DA P E Positive Transmission data of Pixel 0 (EVEN)
33 GND GROUND

34 DB_N_E Negative Transmission data of Pixel 1 (EVEN)
35 DB_P_E Positive Transmission data of Pixel 1 (EVEN)
36 GND GROUND

37 DC_N_E Negative Transmission data of Pixel 2 (EVEN)
38 DC_P_E Positive Transmission data of Pixel 2 (EVEN)
39 GND GROUND

40 DCLK_N E Negative Transmission Clock (EVEN)

41 DCLK_P_E Positive Transmission Clock (EVEN)

42 GND GROUND

43 DD _N_E Negative Transmission data of Pixel 3 (EVEN)
44 DD _P_E Positive Transmission data of Pixel 3 (EVEN)
45 GND GROUND

46 DA N_O Negative Transmission data of Pixel 0 (ODD)
47 DA P O Positive Transmission data of Pixel 0 (ODD)
48 GND GROUND

49 DB N O Negative Transmission data of Pixel 1 (ODD)
50 DB P O Positive Transmission data of Pixel 1 (ODD)
51 GND GROUND

52 DC_N_O Negative Transmission data of Pixel 2 (ODD)
53 DC_P_O Positive Transmission data of Pixel 2 (ODD)
54 GND GROUND

55 DCLK_N_O Negative Transmission Clock (ODD)

56 DCLK_P_O Positive Transmission Clock (ODD)

57 GND GROUND

58 DD N O Negative Transmission data of Pixel 3 (ODD)
59 DD _P_O Positive Transmission data of Pixel 3 (ODD)
60 GND GROUND
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5. Interface Characteristics

5.1 LVDS Interface
- LVDS Receiver : Timing Controller (LVDS Rx merged) / LVDS Data : Pixel Data
< Table 7. LVDS Input Data Mapping >

B-bit LVDS Type

Channel No. Data No.
VESA

Bit-0 RO

Bit-1 R1

Bit-2 R2

o ' Bit-3 R3
' Bit-4 Rd

Bit-5 RS

Bit- GO

Bit-0 ' G1

Bit-1 ' G2

Bit-2 G3

1 ' Bit-3 ! G4
Bit-4 a5

Bit-5 BO

Bit-& B

Bit-0 B2

Bit-1 B3

Bit-2 B4

2 ' Rit-3 BS
' Bit-d HS

Bit-5 VS

Rit-6 DE

Bit-0 RE

Biit-1 RY

Bit-2 Ge

3 ' Bit-3 G7
' Bit-d BE

Bit-5 B7

Bit-&
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5.2 LVDS Rx Interface Timing Parameter
The specification of the LVDS Rx interface timing parameter is shown in Table 8

<Table 8. LVDS RXx Interface Timing Specification>

Iterm Symbal Min Typ Max Unit Remark
CLEIM Period tRCP 10 T 40 Nsec
Recalver Dala s TED - TBD nsec | CLEIN=MHz
Input Margin TED - TBD nsec  |FCLKIN=MHz
Input Data 0 IRIP1 - | IRMG | 0.0 | IRMG | Clock
Input Data 1 IRIPO Ti7- | IRMG | Ti? TiT+ | tRMG | Clock
Input Data 2 IRIPE 2T7- | IRMG | 2TiT 217+ | IRMG | Clock
Input Data 3 IRIPS aTiv- | IRMG | 3T aTiT+ | IRMG | Clock
Input Data 4 IRIP4 ATiIT- | IRMG | 4T 4Ti7T+ | IRMG | Clock
Input Data 5 IRIP3 ET/7- | IRMG | 5TT 5T/7+ | IRMG | Clock
Input Diata 6 IRIP2 BTI7- | IRMG | BTT BT7+ | t(RMG | Clock
) tRIP2 .
L tRIP3 X
1 tRIP4
. IRIP5 ]
~ tRIP6
RIPO
tRIP1

- COEEREEEREE
X

tRCP

T

/
f{.fdiff=[l[u] Vdiff=0[v]

I

RXCLK +

L )

* Vdiff = (RXz+)-(RXz-)..... ,(RXCLK+)-(RXCLK-)
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5.3 DC Specification

- LVDS Receiver Differential Input ( DC Characteristics )
< Table 9-1. LVDS Rx DC Characteristics >

Parameter Symbol | Min | Typ | Max | Unit Notes
Differential Input High
Threshold Voltage il y » [FI00] o
S orcr il IFod L VCM=1.2V
ifferential Input Low : ) 5
Threshold Voltage W 100 S

Differential Input Common

Mode Voltage VCM |07 [12 |16 | V

Differential Input Voltage IVID| [100| - |600 | mV

Single end Signals
RXP__RXN= |v.n| < Rym = "LOW'

RX — -f— —_—

o - . | L | Differential Input Voltage
' L I | Vel
RX . ' .

RXP RII"-Ill'H’mI?E;mI HIGH" |
: x GHD
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5.4 AC Specification

- LVDS Receiver Differential Input ( AC Characteristics )
< Table 9-2. LVDS Rx AC Characteristics >

Parameter Symbol | Min | Typ | Max | Unit Motes
LVDS Strobe Width LW TBD | - E ps Vem=1.2V
VID = 400m\
LVDS Receiver Skew Margin trsm TBD - - ps e
k Tclk o
r"

LVDS CLK / / L L/
s Y X PDEOO0O0O00K

o

tRSM(Left) tRSM(Right) s
= < > > a

LVDS- g

i \X/ Vdiff=0[v]
LVDS Data ~ ===========3idk==== t -eem
LYDS+
t1SW
Ideal Tx Ideal Tx
Pulse Position Pulse Position
Ideal Bx
Strobe Position
Mote:

RSM: Receiver Skew Margin
SW: Strobe Width (Setup and Hold time; TCON Internal data sampling window)
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5.5 Interface timing Parameter

5.5.1 Timing Parameters (DE only mode)

< Table7. Timing Parameter >

ltem Symbol min typ max UNIT
Frame Rate = 60 Hz
LCD
Pixels Rate - 448 46.06 49.8 MHz
Total time tHP 1008 1010 1056 teix
ive ti tHad 960 e
Horizontal Active tme sk t:im
. . tHBP+ LK
Blanking time tHEP+tHsync 48 50 96 i
Timi .
e | Total time tvp 740 | 760 | 786 t,
: Active time tVadr 720 t,
Vertical -
: . tVBP+ H
Blanking time VFP+tVsync 20 40 b6 .
Port - 2 - Port
Hsyne HBP Hadr HFP
e - =
[
VEyinc ;
vae
VAdr
VEP f
Note

1. DE Only Mode, While operation, DE signal should be have the same cycle. The input of HSYNC & VSYNC
signal does not have an effect on normal operation.

2. Best operation clock frequency is 46.06Mhz.

3. Frequency] = [H Total] * [V Total] * [vertical Frame rate]

H Tatal, V Total and Frame rate]should operate within the range between Frequency_Min and

Frequency Max

4_Except Best operation clock frequency, FOS(Flicker 8 Brightness & Crosstalk, Etc.) are not guaranteed.

5. Main frequency Max is 49.8Mhz MHz without spread spectrum
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5.5.2 Input Signals, Basic Display Colors and Gray Scale of Colors

< Table 12. Input Signal and Display Color Table >
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h & 0 G 5 (0 'S
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5.6 POWER SEQUENCE

To prevent a latch-up or DC operation of the Open Cell, the power on/off sequence shall be as shown

in below.

VDD
- e «— T3
RESET
- ‘—TS
STBYB
LVDS
— e T5 T6 —» |
Back - light
Values .
Parameter U nits
Min Typ Max

Ti 0.5 - 10 ms
T2 20 - - ms
T3 1 - s
T4 4] - 50 ms
) ) 200 - - ms
Ta i) = 1S
T7 4] - 50 ms
Tk 100 - - s
19 ) - - s
TID (5 - {1 s
Til LR - - s
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6. Optical Specifications

Item Symbol Condition Min. | Typ. | Max. | Unit Note
Or ®=90°(12 o’clock) 80 89 - deg Note2
Viewing Angle Os ®=270°(6 o'clock) | 80 89 - deg Note2
(CR210)
B/L ON oL ®=180°(9 o’clock) 80 89 - deg Note2
Or ®=0°(3 o’clock) 80 89 - deg Note2
Ton - 15 17 msec Note4
Response Time
Torr - 15 17 msec Note4
Note1
Contrast Ratio CR 900 1200 - -
Note3
Note1
Wx 0.283 | 0.313 | 0.343 -
Color Ch ticit Noted
olor Chromaticity —h=0°
Normal 6=®=0 Note1
Wy 0.299 | 0.329 | 0.359 -
Note5
Note1
Luminance L 320 400 - cd/m?
Note7
Luminance Note1
Yu 75 - - %
Uniformity Note6
NTSC - 67 72 - % -

Note 1:Definition of optical measurement system
The optical characteristics should be measured in dark room. After 5 minutes operation, the optical properties
are measured at the center point of the LCD screen. All input terminals LCD panel must be ground when
measuring the center area of the panel.
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Photo detector =)

Field

TFT-LCD Module

i LCD Panel
= -#"‘ Item Photo detector | Field
: Contrast Ratio
Luminance
The center of the screen Chromaticity R L
Lum Uniformity
Response Time BM-7A 27

Note 2:Definition of viewing angle range and measurement system
Viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

MNormal line ©=080"°
12_ o'clock direction

Yy E 3 1
ﬂ#‘r{ﬁ | 4l
o L e - gk
L A
a0 e A
=180 P . 77 7 $®=0
P ab g .~"  Active Area ~ ~ 7
O " n //,
= - p
-~ SFPC ~ |
[ # ! z'./ f .
e .-"’J /"
S=270"

6 o'clock direction

Fig. 1 Definition of viewing angle

Note 3: Definition of contrast ratio

Luminance with all pixels white

Luminance with all pixels black
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Note 4: Definition of Response time
The response time is defined as the LCD optical switching time interval between “White” state and
“Black”state. Rise time (TON) is the time between photo detector output intensity changed from
90% to 10%. And fall time (TOFF) is the time between photo detector output intensity changed from
10% to 90%.

(A}hite (TFT OFF) Black (TFT ON) White (TFT C}Fly
2 4 100%
5% | 0% ————
g2
s 2
g 2
vs | 0% —————
B o 0%
=
o

Note 5:Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6:Definition of Luminance Uniformity

The luminance uniformity in surface luminance is determined by measuring luminance at each test position 1
through n, and then dividing the maximum luminance of n points luminance by minimum luminance of n points
luminance. For more information see FIG.2.

16.7% 50% 83.3%
Y2 Y; Ya

O @ © 16.7
Yo v Ys

© &Y o 50%
Yg Y7 Yé

© & © 83.3

Fig. 2 Definition of points

Note 7:Definition of Luminance (Refer Fig. 2)
Surface luminance is the luminance with all pixels displaying white.
Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ...... ,Pn).
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7. Reliability Test Items

Test Item Test Conditions
High Temperature Storage Ta= +80°C 96hrs
Low Temperature Storage Ta=-30C 96hrs
High Temperature Operation Ta= +70°C 96hrs
Low Temperature Operation Ta=-20C 96hrs
High Temperature and Humidity Ta= +60°C, 90% RH 96hrs

Storage

Thermal Shock
(Non-operation)

-30°C/30 min ~ +80°C/30 min for 20 cycles
Start with cold temperature
end with high temperature

Electro Static Discharge

Contact =+ 4 kV, class B
Air=+ 8 kV, class B
R=330Q,C=150pF

Vibration

Sweep: 10Hz~55Hz~10Hz
Stroke: 1.5mm
2 hrs for each direction of X .Y. Z.

Mechanical Shock

60G 6ms,+X,+Y,+Z
3 times for each direction

Package Drop Test

Height: 60 cm
1 corner, 3 edges, 6 surfaces

Notes: The test result shall be evaluated after the sample has been left at room temperature and humidity for
2 hours without load. No condensation shall be accepted. The sample will not be accepted if appear these
defects:

1). Air bubble in the LCD

2). Seal leak or Glass crack

3). Non display or abnormal display

4). Brightness reduction >50%
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8. Mechanical Drawing

Front view

*299.43+0.3 LCM OD

*294.43+0.2 POL

25
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o 0 292.03 LCD AA
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Side view

*2.940.15LCM

Rear view

PIN] SYMBLE

GND

NC

LED_A1

LED_A2

LED K1

LED_K2

1
2
3
4
5| NC
6
7
8

LED_K3

9 | LED k4

10[ NC(NTC1)

11| NC(NTC2)

12| NC

13 ] vDD

14 voD

15 [vee o)

16| NC

17 [re ey

18 [re e seume)

20 [ rsne)

21] GND

22| sTBYB

23| Fail_det

24| UD

25| RESET

5.85+0.2 Total

s e Z
S = S5
555 e oars a1
S a0 et b as T 0 ta s e ntis
S s et
s B s
2R SRR B3 SRS 95055, 250X o
it I
e e e s
e St o e e St st N

[

224+0.5

3
S
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26| BIST_EN
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*82.76+0.8
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EMI Tape

Circuit Diagarm

LCM NOTES:
1. DISPLAY TYPE: 12.3 INCH TFT
INORMALLY BLACK
2. BACKLIGHT: 56 CHIP WHITE LED,7S8P
VF =18.9~22.4V;IF =168 mA
3. OPERATING TEMP: -20°C~+70°C
4. STORAGE TEMP: -30°C~+80°c
5. LCD IC:RM5366B
6. Luminance:320cd/m2(MIN),400 cd/m2(TYP)
7."( )"reference dimension.
"*"critical dimension
8. RoHS Compliant

LVDS Interface A ‘.
4 KADIDISPLAY
FPC Connector -
(PFO50-L60B-C21) Material code: PART NO.
TBD KD123BWUOINP
DWN REV. SHEET OF
VIEWING Z J 2022.08.06 10 11
DIRECTION CHKD TOLERANCE UNLESS
FREE Li Huang 2022.08.06 SPECIFIED +0.3
Gray —
1.0 2022.08.06 First issue PROJECTION UNIT SCALE
REV. DATE MODIFICATION DIRECTION 3rd ANGLE @‘m mm 1:1
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9. Packing
Packing Method
(DT
i)
Qb
(i
Steps:

1. Put module into tray cavity

2. Tray stacking

3. Put 1 cardboard under the tray stack and 1 cardboard above
4. Fix the cardboard to the tray stack with adhesive tape

5. Put the tray stack into carton

6. Carton sealing with adhesive tape

20/25
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10. TFT-LCD Module Inspection Criteria

10.1 Scope

The incoming inspection standards shall be applied to TFT —LCD Modules (hereinafter called "Modules") that
supplied by CDTech.

10.2 Incoming Inspection

The customer shall inspect the modules within twenty calendar days of the delivery date (the “inspection
period”) at its own cost. The result of the inspection (acceptance or rejection) shall be recorded in writing, and
a copy of this writing will be promptly sent to the seller, If the results of the inspecting from buyer does not
send to the seller within twenty calendar days of the delivery date. The modules shall be regards as
acceptance. Should the customer fail to notify the seller within the inspection period, the buyers right to reject
the modules shall be lapsed and the modules shall be deemed to have been accepted by the buyer.

10.3 Inspection Sampling

10.3.1. Lot size: Quantity per shipment lot per model

10.3.2. Sampling type: Normal inspection, Single sampling

10.3.3. Inspection level: Il

10.3.4. Sampling table: MIL-STD-105E

10.3.5. Acceptable quality level (AQL >

Major defect: AQL=0.65

Minor defect: AQL=1.00

10.4 Inspection Conditions

10.4.1 Ambient conditions:

a. Temperature: Room temperature 25+5C

b. Humidity: (60+10) %RH

c. lllumination: Single fluorescent lamp non-directive (300 to 700 Lux)

10.4.2 Viewing distance

The distance between the LCD and the inspector’s eyes shall be at least 355 cm.

10.4.3 Viewing Angle

U/D: 45 °/45°, L/R: 45°/45°

1 4 Eveposition
N r —
— 7
1
!
a 1 - P
\ 45" 45" ;7 - =
Kuﬂ—ﬂ*—H‘; Scm~40cm
e 1 ¢
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10.5 Inspection

Criteria

Defects are classified as major defects and minor defects according to the degree of defectiveness defined

here in.
10.5.1. Major defect
Items to be .
Item No |. Inspection Standard
inspected
1) No display
511 All functional 2) Display abnormally
o defects 3) Short circuit
4) line defect
51.2 Missing Missing function component
51.3 Crack Glass Crack
10.5.2. Minor defect
Item No Items to be Inspection standard
inspected
For dark/white spot is defined :
¢=(x+y) /2
X
Spot Defect » < i
Including Black & y
5.2.1 spot White spot I
Pinhole : :
Foreign particle Size @(mm) Acceptable Quantity
Polarizer dirt ®<0.2mm Ignore
N<4
0.2mm=<®=<0.4
mm mm DS=10mm
d>04 Not allowable
Define:
Y s
— e —— i Width
Line Defect
5.2.2 Including Black
line White line LLength
Scratch
Width(mm) .
A tabl tit
Length(mm) cceptable Quantity
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W=0.05mm No count
0.05mm<W=0.1mm,L=3mm N<3
W>0.1mm,L>2mm Not allowed
Sizep(mm) Acceptable Quantity
. ®<0.2mm Ignore
503 Polarizer Nea
o Dent/Bubble 0.2mm<d<0.4 B
mm=G=0.4mm DS210mm
®>0.4 Not allowed
Bright and Black dot define:
| i R B
a N i R B
- B B R B
B ) i B B B
[ | E N A B B
' B B B
| N | | B B
504 Electrical Dot

Defect

Two Adjacent Dot

Inspection pattern: Full white,Full black,Red,green and blue
screens
Acceptable Quantity
ltem Single Adjacent
Total
Dot 2dots ota
Black dot defect 4 0
Bright dot defect 0 0
Total Dot
X Y
1.Corner Fragment:
Size(mm) Acceptable Quantity
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X<3 Ignore
<
525 Glass defect Y=t T:Glass thickness
Z<T
X: Length
Y: Width
Z: thickness

2. Side Fragment:

Size(mm) Acceptable Quantity
X<3.0 T:Glass thickness
Y=t X: Length
Z<T -Leng

Y: Width

Z: thickness

Note: 1). Dot defect is defined as the defective area of the dot area is larger than 50% of the dot area.

2). The distance between two bright dot defects (red, green, blue, and white) should be larger than
15mm.

3). The distance between black dot defects or black and bright dot defects should be more than 5mm
apart.

4). Polarizer bubble is defined as the bubble appears on active display area. The defect of polarizer
bubble shall be ignored if the polarizer bubble appears on the outside of active display area.

10.6 Mechanics specification
As for the outside dimension, weight of the modules, please refer to product specification for more details.
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11. Precautions for Use of LCD modules

11.1 Handling Precautions

11.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high
place, etc.
11.1.2. If the display panel is damaged and the liquid crystal substance inside it leaks out, be sure not to get
any in your mouth, if the substance comes into contact with your skin or clothes, promptly wash it off using
soap and water.
11.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.
11.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.
11.1.5. If the display surface is contaminated, breathe on the surface and gently wipe it with a soft dry cloth. If
still not completely clear, moisten cloth with one of the following solvents:
— Isopropyl alcohol
— Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do not use the following:
— Water
— Ketene
— Aromatic solvents
11.1.6. Do not attempt to disassemble the LCD Module.
11.1.7. If the logic circuit power is off, do not apply the input signals.
11.1.8. To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.
11.1.8.1. Be sure to ground the body when handling the LCD Modules.
11.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.
11.1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.
11.1.8.4. The LCD Module is coated with a film to protect the display surface. Be care when peeling off this
protective film since static electricity may be generated.
11.2 Storage Precautions
11.2.1.When storing the LCD modules,avoid exposure to direct sunlight or to the light of fluorescent lamps.
11.2.2.The LCD modules should be stored under the storage temperature range if the LCD modules will be
stored for a long time,the recommend condition is :
Temperature : 0°C ~40°C  Relatively humidity: <80%
11.2.3.The LCD modules should be stored in the room without acid, alkali and harmful gas.
11.3 Transportation Precautions
The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.
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