
� � � � � � � � � � � � �� 	 � � 
 �� � � � � � � � �  � �  � � �� � � �� � � � � � � � � �  � � � � �� � � � �� � � � � � � � � �
Customer’s Approval:



- 2 - 

REVISION RECORD 

     

Date Rev.No. Page Revision Items Prepared

2010.12.6 

 

 

V1.0  The first release 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 



� � � � � �  ! " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " �# � $ ! � ! % & ' ( ) !  � * �  & � � � � + " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " ,- � . / � ' � � ! 0 % & 1 � � 2 " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " 34 � 5 � %  / � � 6 ' �  7 0 � & 2 % & 8 " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " 9, � : ; + � ' / � ! < & = � 8 / 8 > & � � � 2 + " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " 93 � ? ' !  � % �  & ' ( ) !  � * �  & � � � � + & � @ A � + � % /  � � � � 5 � @ ! " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " B9 � . ) � �  & ' 5 C & % &  � ! % � + � �  + " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " � 3B � > ! ' � & ; � ' � � D E ! + � A � ! 8 + & � @ 5 % � � ! % � & " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " # FG � H / & ' � � D ' ! I ! ' " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " # �� F � J % !  & / � � � � + * � % K + ! � * L 5 0 < � @ / ' ! + " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " # 3



M N M

O P O Q R R S T R U VW X W X W Y Z [ \ [ \ ] [ ^ _ ` _ ^ a b _ c d \ Z [ [ b \ a e [ b Z [ ] e c ] e _ [ b a e f ] e c g h ^ b c ` i e _ [ d b j _ \ ] k a f a d g_ d ^ k h g [ l a b [ e _ a k \ ] e c b [ ^ b [ g h d g [ e ^ c ] f e _ m Z b c ` i j X j c d c b e [ ] e c g h ^ [ c e ^ a h \ [ a d f b Z _ e g ] a e b f b ce [ ] e c g h ^ [ b Z [ l _ d a d f ` c e l c e n f a d f l [ a d \ o [ k [ ^ b e c d _ ^ c e l [ ^ Z a d _ ^ a k o ` c e a d f ] h e ] c \ [ o _ dp Z c k [ c e _ d ] a e b o p _ b Z c h b b Z [ [ q ] e [ \ \ p e _ b b [ d ] [ e l _ \ \ _ c d c ` i j X i e _ [ d b j _ \ ] k a f a \ \ h l [ \ d ce [ \ ] c d \ _ n _ k _ b f ` c e a d f ] e c n k [ l \ e [ k a b [ g b c a d f _ d g h \ b e _ a k ] e c ] [ e b f e _ m Z b c ` a b Z _ e g ] a e b fe [ \ h k b _ d m ` e c l b Z [ h \ [ c ` b Z [ g [ r _ ^ [ XW X W X s j c d c b h \ [ b Z [ g [ r _ ^ [ ` c e [ t h _ ] l [ d b b Z a b e [ t h _ e [ \ a d [ q b e [ l [ k [ r [ k c ` e [ k _ a n _ k _ b f o \ h ^ Za \ a [ e c \ ] a ^ [ a ] ] k _ ^ a b _ c d \ o d h ^ k [ a e ] c p [ e ^ c d b e c k [ t h _ ] l [ d b a d g l [ g _ ^ a k c e c b Z [ e[ t h _ ] l [ d b ` c e k _ ` [ \ h ] ] c e b X i j a \ \ h l [ \ d c e [ \ ] c d \ _ n _ k _ b f ` c e a d f g a l a m [ e [ \ h k b _ d m` e c l b Z [ h \ [ c ` b Z [ g [ r _ ^ [ p Z _ ^ Z g c [ \ d c b ^ c l ] k f p _ b Z b Z [ _ d \ b e h ^ b _ c d \ a d g b Z [ ] e [ ^ a h b _ c d \\ ] [ ^ _ ` _ [ g _ d b Z [ \ [ \ ] [ ^ _ ` _ ^ a b _ c d \ Z [ [ b \ XW X W X u v c d b a ^ b a d g ^ c d \ h k b p _ b Z a i j \ a k [ \ e [ ] e [ \ [ d b a b _ r [ ` c e a d f t h [ \ b _ c d \ a n c h b b Z _ \g [ r _ ^ [ XO P w x S y z Q R { | } R ~ Q R { � � � � V � { V � } ~ RW X s X W j c d c b \ ^ e a b ^ Z b Z [ \ h e ` a ^ [ c ` b Z [ ] c k a e _ � [ e ` _ k l a \ _ b _ \ [ a \ _ k f g a l a m [ g XW X s X s � ` b Z [ ^ k [ a d _ d m c ` b Z [ \ h e ` a ^ [ c ` b Z [ � v j ] a d [ k _ \ d [ ^ [ \ \ a e f o p _ ] [ _ b \ p _ ` b k f p _ b Z^ c b b c d c e c b Z [ e \ c ` b ^ k c b Z X j c d c b h \ [ c e m a d _ ^ \ c k r [ d b a \ _ b g a l a m [ \ ] c k a e _ � [ e XW X s X u � a b [ e g e c ] k [ b \ c d ] c k a e _ � [ e l h \ b n [ p _ ] [ g c ` ` _ l l [ g _ a b [ k f a \ b Z [ f l a f^ a h \ [ ^ c k c e ^ Z a d m [ \ o c e c b Z [ e g [ ` [ ^ b \ _ ` e [ l a _ d [ g ` c e a k c d m b _ l [ XW X s X � � _ d ^ [ b Z _ \ � v j ] a d [ k _ \ l a g [ c ` m k a \ \ o g e c ] ] _ d m b Z [ l c g h k [ c e n a d m _ d m _ ba m a _ d \ b Z a e g c n � [ ^ b \ l a f ^ a h \ [ ^ e a ^ � \ c e ` e a m l [ d b a b _ c d XW X s X � v [ e b a _ d l a b [ e _ a k \ \ h ^ Z a \ [ ] c q f e [ \ _ d � a l _ d [ � \ Z a e g [ d [ e � c e \ _ k _ ^ c d [ a g Z [ \ _ r [a m [ d b � g [ � a k ^ c Z c k c e g [ � c q f l � [ l _ b \ m a \ b c p Z _ ^ Z ] c k a e _ � [ e e [ a ^ b \ � ^ c k c e^ Z a d m [ � X v Z [ ^ � ^ a e [ ` h k k f b Z a b m a \ ` e c l l a b [ e _ a k \ h \ [ g _ d \ f \ b [ l Z c h \ _ d m c e ] a ^ � _ d mg c d c b Z a e b ] c k a e _ � [ e XW X s X � � _ t h _ g ^ e f \ b a k l a b [ e _ a k p _ k k ` e [ [ � [ n [ k c p \ ] [ ^ _ ` _ [ g \ b c e a m [ b [ l ] [ e a b h e [ e a d m [a d g _ b p _ k k d c b m [ b n a ^ � b c d c e l a k t h a k _ b f [ r [ d a ` b [ e b [ l ] [ e a b h e [ ^ c l [ \ n a ^ � p _ b Z _ d\ ] [ ^ _ ` _ [ g b [ l ] [ e a b h e [ e a d m [ X � _ t h _ g ^ e f \ b a k l a b [ e _ a k p _ k k n [ ^ c l [ _ \ c b e c ] _ ^ a n c r [\ ] [ ^ _ ` _ [ g b [ l ] [ e a b h e [ e a d m [ a d g l a f d c b m [ b n a ^ � b c d c e l a k t h a k _ b f X � [ [ ] b Z [ � v jl c g h k [ a k p a f \ p _ b Z _ d \ ] [ ^ _ ` _ [ g b [ l ] [ e a b h e [ e a d m [ XW X s X � j c d c b [ q ] c \ [ � v j l c g h k [ b c b Z [ g _ e [ ^ b \ h d k _ m Z b o c e b c \ b e c d m h k b e a r _ c k [ b k _ m Z b ` c ek c d m b _ l [ X � ` b Z [ � v j g e _ r [ e � v _ \ [ q ] c \ [ g b c k _ m Z b o d c e l a k c ] [ e a b _ c d l a f n [ _ l ] [ g [ g X � b_ \ d [ ^ [ \ \ a e f



- 2 - 

to design so that the light is shut off when the LCD module is mounted. 

1.2.8 Do not disassemble the LCD module as it may cause permanent damage. 

Hold LCD very  carefully when placing LCD module into the system housing. Do not 

apply excessive stress or pressure to LCD module. 

1.2.9 As this LCD module contains components sensitive to electrostatic discharge, 

be sure to follow the instructions in below. 

Operators 

Operators must wear anti-static wears to prevent electrostatic charge up to and  

discharge from human body. 

 Equipment and containers 

Process equipment such as conveyer, soldering iron, working bench and containers may 

possibly generate electrostatic charge up and discharge.Equipment must begrounded 

through 100Mohms resistance. Use ion blower. 

 Floor 

Floor is an important part to leak static electricity which is generated  from  human  body  

or equipment. There is a possibility that the static electricity is charged to them without 

leakage .in case of insulating floor, so the countermeasure(electrostatic earth:1 108 ) 

should be made. 

 Humidity  

Proper umidityof working roommay reduce the isk ofelectrostatic charge up and discharge. 

Humidity should be kept over 50% all the time. 

 Transportation/storage 

Storage materials must be anti-static to prevent causing electrostatic discharge. 

 Others 

Protective film is attached on the surface of LCD panel to prevent scratches or other 

damage.When removing this protective film, remove it slowly under proper anti-ESD control 

such as ion blower. 

1.2.10 Do not hold or touch LCD panel to flex interconnection area as it may be damaged.As 

the binding material between LCD panel and flex  connector mentioned in flex area 

contains an organic material, any type of organic solvents are not allowed to be used. Direct 

contact by fingers are also prohibited. 

1.2.11 When carrying the LCD module, place it on the tray to protect from mechanical damage. 

It is recommended to use the conductive trays to protect the CMOS  components  from 

electrostatic discharge. When holding the module, hold the Plastic Frame of LCD module so 

that the panel ,TCP and other electric parts are not damaged. e.g. chart1 
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chart1 Note : The LCD module illustration is general module image 
 

 
1.2.12 Do not touch the FPC ‘s exposed base film and patterning area, slit part. Otherwise the 

circuit maybe damaged. Do not touch LSI chips as it may cause a trouble in the inner lead 

connection. 

1.2.13 Place a protective cover on the LCD module to protect the glass panel from 

mechanical damages. 1.2.14 LCD panel is susceptible to mechanical stress and even the 

slightest stress will cause a color change 

in background.So make sure the LCD panel is placed on flat plane without any continuous 

twisting, bending or pushing stress. 

1.2.15 Protective film is placed onto the surface of LCD panel when it is shipped from 

factory. Make sure to peel it off before assembling the LCD module into the system. Be 

very careful not to damage LCD module by electrostatic discharge when peeling off this 

protective film. Ion blower and ground strap are recommended. 

1.2.16  Make sure the mechanical  design of the system in which the LCD module will be 

assembled matches specified viewing angle of this LCD module. 

1.3 For operating LCD module 

1.3.1  Do  not  operate  or  store  the  LCD  module  under  outside  of  specified  

environmental conditions. 

1.3.2 As opto-electrical characteristics of LCD will be changed, dependent on the 

temperature, the confirmation of display quality and characteristics has to be done after 
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temperature is set at 25 °C and it becomes stable. 

1.4 Precautions for Storage 

1.4.1  Do not  expose  the  LCD  module  to  direct  sunlight  or  strong  ultraviolet  light  

for  long periods. Store 

in a dark place. 

1.4.2 The liquid crystal material will solidify if stored below the rated storage temperature and 

will  becomean  isotropic  liquid  if  stored  above  the  rated  storage  temperature,  and  

may  not 

retain its original properties. Only store the module at normal temperature and humidity 25 

5 60 10   in order to avoid exposing the front polarizer to chronic humidity. 

1.4.3 Keeping method 
 
 
 
 

 

NG 
OK 

 

 
 

 
 
 

 
a.Don't keeping under the direct sunlight. b.Keeping in the tray under the dark place 

1.5 Other Notice 
1.5.1 Generally, At power on, in order not to apply DC charge directly to LCD panel, supply 

logic voltage first and initialize LSI logic function including polarity alternation. Then supply 

voltage for LCD bias. At power off, in order not to apply DC charge directly to LCD panel, 

execute Power OFF sequence and Discharge command. 

1.5.2  Don’t  touch  to  PWB  surface,  exposed  IC  chip,  electric  parts  and  other  parts,  

to  any electric, metallic materials. 

1.5.3 No bromide specific fire-retardant material is used in this module. 

1.5.4 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. 
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6.3 Interface Signals 

 

Pin No. Symbol I/O Function 

1.  

2.  Power Supply for Analog Circuit 

3.  Logic Power Supply to the interface pins 

4.  

5.  

6.  

7.  

8.  

9.  

10.  

11.  

12.  

13.  

14.  

15.  

16.  

17.  

18.  

19.  

20.  

21.  

22.  

23.  

24.  Reset pin 

25.  

26.  

27.  

28.  

29.  

30.  

31.  Cathode NO.3 for LED backlighting 

32.  Cathode NO.2 for LED backlighting 

33.  Cathode NO.1 for LED backlighting 

34.  Anode for LED backlighting
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System function Command List and Description 
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Note 2: The luminance uniformity is calculated by using following formula.  

 

Bp = Bp (Min.) / Bp (Max.)×100 (%) 

      Bp (Max.) = Maximum brightness in 9 measured spots 

      Bp (Min.) = Minimum brightness in 9 measured spots. 

 

 

 

 

 

Note 3: The definition of viewing angle: 

Refer to the graph below marked by and  
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Note 4: The definition of contrast ratio (Test LCM using PR-705): 

 

Contrast Ratio(CR)= 
Luminance When LCD is at “White” state 

Luminance When LCD is at “Black” state  

 

(Contrast Ratio is measured in optimum common electrode voltage) 

 

Note 5: Definition of Response time. (Test LCD using DMS501): 

 

The output signals of photo detector are measured when the input signals are changed 

from “black” to “white”(falling time) and from “white” to “black”(rising time), respectively. The 

response time is defined as the time interval between the 10% and 90% of 

amplitudes.Refer to figure as below. 

 

 

 

 

 

 

 

 

 

 

 The definition of response time 

 

Note 6: Definition of Color of CIE Coordinate and NTSC Ratio. 
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Color gamut: 

100%
triangleNTSCofarea

triangleRGBofarea
S  
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b 

a 

(a+b)/2(m

W: 

Width 

L:Length(mm) 

a

b

Glass defect Glass crack, Shaved corner of glass, Surplus glass 

PCB defect Components assembly defect 

 

9.4 Outgoing Inspection level 

Outgoing Inspection 

standard 
Inspection conditions 

Inspection 

Min. Max. Unit IL AQL 

Major Defects See 8.3 general notes See  8.5 II 0.65 

Minor Defects See 8.3 general notes See  8.5 II 1.5 

Note Sampling standard conforms to GB2828 

 

9.5 Inspection Items and Criteria 

Inspection items 

Judgment standard 

Category 
Acceptable number  

A zone B zone 

1 

Black spot, White 
spot, Bright Spot, 
Pinhole, Foreign 
Particle, Particle 
in or on glass, 
Scratch on glass 

 0.10 Neglected 

Neglected

0.15 2 

0.20 1 

Total defective point(B,C) 3 

2 

Black line, White 
line, and Particle 
Between 
Polarizer and 
glass, Scratch on 
glass 

 A W 0.01 Neglected 

Neglected

B
0.01<W 0.03  

L 3.0 
2 

C
0.03<W 0.05  

L 3.0 
1 

D 0.05<W 0 

Total defective point(B,C) 3 

3 
Contrast 

variation 

 
0.2 Neglected 

Neglecte

d 

0.3 2 

0.4 1 

Total defective point(B,C) 3  

4 

Dot defect (if TFT 

LCD is used)  

 

TFT LCD is smaller 

than 3 inches  
LCD Class Defect A area B area 

 
  Neglecte

d   
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B 

Bright dot 2 

Dark dot 3 

Total 4 

TFT LCD between 

3~10.4 inches  
LCD Class Defect A area B area C area 

 

   

Neglecte

d 

   

  

B 

Bright dot 2 2 

Dark dot 2 3 

Total 6 

Notes:  

Bright dot: in R G B or dark display figure, the pixel appears bright.  

Dark dot: in R G B or white display figure, the pixel appears dark. 

Defect area must be less than an half size of the dot. 

 enon enon ezis yna llec edisni elbbuB 5

6 

Polarizer defect 

(if Polarizer is 

used) 

Scratch ,damage on 

polarizer, Particle on 

polarizer or between 

polarizer and glass. 

Refer to item 1 and item 2. 

 

Bubble, dent and 

convex 

0.3 Neglected 
Neglecte

d 
0.7 2 

7 
Surplus 

glass 

Stage surplus glass 

 

 
b 0.3mm 

Surrounding surplus 

glass 

 
Should not influence outline dimension and assembling. 

8 Open segment or open common Not permitted 

9 
Short circuit Not permitted 

10 False viewing direction Not permitted 

11 
Contrast ratio uneven According to the limit specimen 

12  nemiceps timil eht ot gnidroccA klatssorC

13 Black /White spot(display) Refer to item 1 

14 
Black /White line(display) Refer to item 2 

 

 

 

 

 

 

 

b
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Inspection items 

Judgment standard 

Category(application: B zone) Acceptable 

number 

15 

Glass 

defect 

crack 

The front of lead terminals 

 

Max.3 

defects 

allowed 

B Crack at two sides of lead 

terminals should not cover 

patterns and alignment mark 

b < Inner borderline of the seal   

b < Outer borderline of the seal 

Corner A  a  t,  b  3.0,  c  3.0 

B

 

 

Glass crack should not cover 

patterns u and alignment mark 

and patterns. 

 

 

c

a 

b

t 

w 

seal 

Outer border line of the seal

Inner border line of the seal

b ac
t

b a

seal 

Outer border line of the seal

Inner border line of the seal

c

t

ta

c
b w 
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Inspection items 
Judgment standard 

Category(application: B zone) 

16 
PCB 

defect 

Component soldering: 

No cold soldering short open circuit

burr tin ball 

The flat encapsulation component 

position deviation must be less than 1/3 

width of the pin (Pic.1)  

the sheet component deviation:  

Pin deviates from the pad and contact 

with the near components is not 

permitted Pic.2  

 

lead defect: 

The lead lack must be less than 1/3 of its 

width; 

The lead burr must be less than 1/3 of 

the seam; 

Impurities connect with the near leads is 

not permitted 

  

Connector soldering: 

Soldering tin is at contact position of the 

plug and socket is not permitted  

No foundation is scald 

Serious cave distortion on plug and 

socket contact pin is not permitted 

  

Glue on root of the speaker receiver and 

motor lead: 

The insulative coat of the lead must join 

into the PCB; the protected glue must 

envelop to the insulative coat. 

 

W L W/2 

Component 

 

Soldering pad 
Component 

Lead 

L1>0 

L2>0 

Soldering tin is not permit in this area 

Base Board head 

socket

Soldering tin is not permit in this area 

Base Board 

Lead 

PCB 
Insulative coat

Glue 
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10. Precautions for Use of LCD Modules  

10.1 Handling Precautions  

10.1.1 The display panel is made of glass. Do not subject it to a mechanical shock 

by dropping it from a high place, etc.  

10.1.2 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.  

10.1.3 Do not apply excessive force to the display surface or the adjoining areas 

since this may cause the color tone to vary.  

10.1.4 The polarizer covering the display surface of the LCD module is soft and 

easily scratched. Handle this polarizer carefully.   

10.1.5 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                                                           

         — Ketone                                                          

         — Aromatic solvents                                               

10.1.6 Do not attempt to disassemble the LCD Module. 

10.1.7 If the logic circuit power is off, do not apply the input signals.     

10.1.8 To prevent destruction of the elements by static electricity, be careful to 

maintain an optimum work environment.                

     a. Be sure to ground the body when handling the LCD Modules.  

     b. Tools required for assembly, such as soldering irons, must be properly 

ground.                    

     c. To reduce the amount of static electricity generated, do not conduct 

assembly and other work under dry conditions.              
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       d. 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.                         

10.2 Storage precautions                                                   

10.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the 

light of fluorescent lamps.                              

10.2.2 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   40                               

10.2.3 The LCD modules should be stored in the room without acid, alkali and 

harmful gas.      

10.3 The LCD modules should be no falling and violent shocking during 

transportation, and also should avoid excessive press, water, damp and 

sunshine.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


