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1. OVERVIEW 
 

 CLAA154WP05AN is 15.4” color TFT-LCD (Thin Film Transistor Liquid Crystal Display) 
module composed of LCD panel, LVDS driver ICs, control circuit and backlight. By applying 6 bit 
digital data,  
1440×900, 262K-color images are displayed on the 15.4” diagonal screen. Inverter for backlight is not 
included in this module. General specification are summarized in the following table: 
 

ITEM SPECIFICATION 
Display Area(mm) 331.56(H) x 207.225(V) (15.4-inch diagonal) 
Number of Pixels 1440x 3(H) x 900(V) 
Pixel Pitch(mm) 0.23025(H) x 0.23025(V) 
Color Pixel Arrangement RGB vertical stripe 
Display Mode normally white TN 
Number of Colors 262,144 colors  
Optimum Viewing Angle 6 o’clock 
Brightness(cd/m2) 185  cd/m2(5 point) @6mA(typ.) 
View angle  -40°~ 40° / -40°~20° (typ) 
Power consumption(W) 6.7 W max 
Module Size(mm) 344.5(W)×222.5(H)×6.0(D)(max.) 
Module Weight(g) 570(Max.) 
Surfcae treatment ˔́̇˼ˀ˚˿˴̅˸ʳʻ˅ˈʸʳ˛˴̍˸ʳʼʳˎʳ˛˴̅˷́˸̆̆ˍʳˆ˛ 
Backlight Unit 1 tube ,Edge light (Bottom)  
 

The LCD Products listed on this document are not suitable for use of aerospace equipment, submarine 
 cables, and nuclear reactor control system and life support systems. If customers intend to use these 
 LCD products for above application or not listed in "Standard" as follows, please contact our sales  
people in advance. 

 
Standard: Computer, Office equipment, Communication equipment, Test and Measurement equipment, 

Machine tool, Industrial robot, Audio and Visual equipment, Other consumer products. 
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2. ABSOLUTE MAXIMUM RATINGS 
     

˜˧˘ˠʳ ˦ˬˠ˕ˢ˟ʳ ˠ˜ˡˁʳ ˠ˔˫ˁ ˨ˡ˜˧ʳ ˥˘ˠ˔˥˞ʳ

ˣ̂̊˸̅ʳ˦̈̃̃˿̌ʳ˩̂˿̇˴˺˸ʳ˹̂̅ʳ˟˖˗ʳʳ ˩˖˖ʳ ˃ʳ ˇˁ˃ʳ ˩ʳ ʳ

˟˴̀̃ʳ̉̂˿̇˴˺˸ʳ ˩˟ʳ ˉˋ˃ʳ ˌ˃˃ʳ ˩̅̀̆ʳ ʳ

˟˴̀̃ʳ˶̈̅̅˸́̇ʳ ˜˟ʳ ˅ʳ ˉˁˈʳ ̀˔̅̀̆ʳ ʽ˄ʼˁʳ˅ʼʳ

˟˴̀̃ʳ˹̅˸̄̈˸́˶̌ʳ

˪˸̆̇˂ʳ

˛˴̅̅˼̆̂́ʳ
˙˟ʳ ˇ˃ʳ ˋ˃ʳ ˾˛̍ʳ ʳ

ˢ̃˸̅˴̇˼̂́ʳ˧˸̀̃˸̅˴̇̈̅˸ʳ ˧̂̃ʳ ˃ʳ ˈ˃ʳ кʳ ʽˆʼˁʳˇʼˁʳˈʼˁʳˉʼʳ

˦̇̂̅˴˺˸ʳ˧˸̀̃˸̅˴̇̈̅˸ʳ ˧̆̇˺ʳ ˀ˅ˈʳ ˉˈʳ кʳ ʽˆʼˁʳˇʼˁʳˈʼʳ

˗˸˿˴̌˸˷ʳ˗˼̆˶˻˴̅˺˸ʳ˧˼̀˸ʳ ˧˗ʳ ˀˀʳ ˄ʳ ̆˸˶ʳ ʽˊʼʳ

 
The following are maximun values which, if exceeded, may cause faulty operation or damage to the 
unit. 

[Note] 
*1) Product life-tume related to lamp current, pls operate the production follow statement at page 8  

   *2) When lamp current over the definition of absolute maximun, product life-time will decay rapidly 
or operate unusual. 

*3) The relative temperature and humidity range are as below sketch, 90%RHMax.  (Ta 40 )Љ к  
*4) The maximum wet bulb temperature 39 (TaЉ к Ї40 ) and without dewingк  
*5). If you use the product in a environment which over the definition of temperature and humidity 

too long to effect the result of eye-atching. 
*6) If you operate the product in normal temperature range, the center surface of panel should be 

 under 60 .к  
HumidityΚ 

  Humidity 85%RH without condensation.Љ  
Relative Humidity 90% (Ta  40 )Љ Љ к  

  Wet Bulb Temperature 39 (Ta 40 )Љ к Њ к  
       *7) Delayed discharge time test condition: 
            starting lamp voltage = 1650Vrms 
             Before test TD, lamp should operate at least 1min. , and lamp current should follow typical lamp 

current specification. To place panel at room temp. (25+/- 2 ) below for 24hr, and then to к
measue TD with the same starting lamp voltage in dark room. 
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3. ELECTRICAL CHARACTERISTICS 
 

  3.1 TFT-LCD                                                                                                                   Ta=25      к  
˧˘ˠʳ ˦ˬˠ˕ˢ˟ ˠ˜ˡʳ ˧ˬˣʳ ˠ˔˫ʳ ˨ˡ˜˧ʳ ˥˘ˠ˔˥˞ʳ

LCD POWER VOLTAGE VCC 3.0 3.3 3.6 V [Note 1] 
LCD POWER CURRENT ICC - 500 600 mA [Note 2] 

Rush CRRENT  Irush - - 3 A [Note 4] 
INPUT VOLTAGE VIN 0 - VCC V  

COMMON 
VOLTAGE 

VCM 1.125 1.25 1.375 V  

DIFFRENTIAL 
INPUT VOLTAGE 

ΪVIDΪ 250 350 450 mV  

THRESHOLD 
VOLTAGE (HIGH) VTH - - 100 mV 

LOGIC 
INPUT 

VOLTAGE 
(LVDS: 
IN+,IN-) 
[Note 3] 

THRESHOLD 
VOLTAGE (LOW) VTL -100 - - mV 

When VCM = 
+1.2V 

DIFFRENTIAL INPUT 
VOLTAGE TOLERANCE ϦVID - - 35 mV  

COMMON VOLTAGE 
TOLERANCE ϦVCM - - 35 mV  

 
[Note] 
 *1) 

z Power sequence(VCC turn on conditions) : 
t1  10 msЉ  1sec  t5Љ  

0.01ms < t2  50msЉ  200ms t6Љ  
0.01ms< t3  50msЉ  200ms t7Љ  
0.01ms<t4 10 msЉ   

data

t1 t2 t3

3.0V3.0V

0.3V

Vin=3.3V

0.3V 0.3V

t4 t5

LCD Power Supply

Logic Signal

t6 t7

Backlight Power Supply

VL

Data: RGB DATA, DCLK, HD, VD, DENA  
 
z VCC dip conditions:  

1)  When 3.0ЇVCC 2.7V,  td 10 msЊ Љ  
2)  When VCCІ2.7V, it works abnormal that  must reset power. 

VCC dip conditions should follow VCC turn on conditions. 
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td

2.
7V

3.
0V

V in=3.3V

 
 

*2)Typical value is 0Д63 gray level.(horizontal line Pattern) 
      900 line modeΔVCC= +3.3V 
 Circuit condition(Typ.) 

          VCC=3.3 VΔfV=60 Hz fH=55.56 kHzΔfCLK=44.375 MHz 
 

 
 

z Maximum value is measured when displaying horizontal gray scale line pattern  
 
                      VCC=3.3 VΔfV=60 Hz fH=55.56 kHzΔfCLK=44.375 MHz 

 
 

ˉˇˀ˚̅˴̌ʳˍʳʳ

˃ʳ̑ʳˉˆ˚̅˴̌ʳʳʳʳʳ
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*3) Irush Measurement Condition 

 
 
 
 
 
 
 
 
 

 
*4) LVDS Signal definition :  
 

 

LVDS Receiver 

VIN+ 

VIN- 

100 Ө 
VIN-

VIN+

VCM 

VCM+

VIH-
VIL-

VIH+
VIL+

VID

 
 
VID =  VIN+ - VIN- 
ϦVCM = | VCM+ - VCM- | 
ϦVID = | VID+ - VID- | 
 VID+ = | VIH+ - VIH- | 
 VID- =  | VIL+ - VIL- | 
 VCM = ( VIN+ - VIN- ) / 2 
 VCM+ = ( VIH+ - VIH- ) / 2 
 VCM- = ( VIL+ - VIL- ) / 2 
 

  
 VIN+ = Positive differential DATA & CLK Input  
 VIN- = Negative differential DATA & CLK Input 
 
 
 
 
 

 
 

˩˖˖ʳ

ˈ˃˃̈̆ʳ

˃ˁˌʽ˩˖˖ʳ

˃ˁ˄ʽ˩˖˖ʳ

˚ˡ˗ʳ
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3.2 Backlight *1) 
(A) Electrical Characteristics                                                                                          Ta=25      к  

ITEM SYMBOL MIN TYP MAX UNIT REMARK 
Lamp Voltage VL 657 730 803 Vrms IL=6.0mA 
Lamp Current IL 5.5 6.0 6.5 mArms *2) 
Inverter Frequency FI 50  80 kHz *3) 

1460   Vrms Ta=25к Starting Lamp 
Voltage   VS 1730   Vrms Ta=0к 

 
(B) Lamp Life Time 

ITEM IL at 3.0 mA IL at 6.0 mA IL at 6.5 mA UNIT REMARK 

Lamp Life Time -- Min. 10,000 -- hr Continuous 
Operation*4) 

Turn-on and Turn-off 
Operation -- Min.100,000 -- time Continuous 

Operation*5) 
 
 
[Note]  

*1)Invert vender : SUMIDA , mode : IV11145T 
If the waveform of light up-driving  is asymmetric, the distribution of mercury inside the 
lamp tube will become unequally or will deplete the Ar gas in it. Then it may cause the 
abnormal phenomenon of lighting-up. Therefore, designers have to try their best to forfill the 
conditions under the inverter designing-stage as below: 

 
ΘThe degrees of unbalanceΚ І10% 
ΘThe ratio of wave heightΚІ¥2 ±10% 

 

*2) Lamp Current measurement method (The current meter is inserted in cold line) 
 

 
 
 
 
 
 
*3) 
a. Frequency in this range can mala the characterisitics of electric and optics maintain in +/- 10% 

except hue. 

˜̃ʳ

˜ˀ̃ʳ

˜̃Κ˻˼˺˻ʳ̆˼˷˸ʳ̃˸˴˾ʳ

˜ˀ̃Κ˿̂̊ʳ̆˼˷˸ʳ̃˸˴˾ʳ

˔Κ˧˻˸ʳ˷˸˺̅˸˸̆ʳ̂˹ʳʳ̈́˵˴˿˴́˶˸ʳːΪ˜̃ʳ–ʳ˜ˀ̃Ϊ˂ʳ˜̅̀̆ʳ×˄˃˃ʳʻʸʼʳ

˕Κ˧˻˸ʳ̅˴̇˼̂ʳ̂˹ʳ̊˴̉˸ʳ˻˸˼˺˻̇ʳːʳ˜̃ʳʻ̂̅ʳ˜ˀ̃ʼʳ˂ʳ˜̅̀̆ʳ

ʳ ʳʳ˟˖˗ʳ

ˠ̂˷̈˿˸ʳ

DUM

DUI

˔
˜́̉˸̅̇˸̅ʳ ˣ̂̊˸̅ʳ

˦̈̃̃˿̌ʳ
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b. Under optimum operate frequency range (50~60 kHz), have better electrical and optical 
characterics. 

c. Lamp frequency of inverter may produce interference with horizontal synchronous frequency,and 
this may cause horizontal beat on the display.Therefore, please adjust lamp frequency, and keep 
inverter as far from module as possible or use electronic  shielding between inverter and module to 
avoid the interference. 

d. Under optimum operate frequency range (40~80 kHz), will not effect panel life-time and 
relability . 

 
*4) Definition of the lamp life timeΚ 

a. Luminance (L) under 50% of specification starting lamp voltage 
                b. Starting Lamp Voltage > 130 % * initial value (the room temperature) 
 
*5)The condition of Turn-on and Turn-off operation is as below: 

a. Lamp current is 6.0mA 
b. Frequency is 10 sec.(on)/10 sec.(off) 
c. Repeat it for 100,000 times 
d. The lamp hue variation must smaller than 0.03 
e. It should not have motion fail when starting lamp voltage is lower than 130%of the 
initial value. 
f.  the lamp luminance >  initial value* 50%  
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4. INTERFACE PIN CONNECTION 
     4.1 CN1 

Outlet connector: FI-XB30SL-HF10 (JAE) 
        Plug connector: FI-X30H (JAE) 

Pin No. REMARK  FUNCTION 
1 GND Ground 
2 VIN +3.3V Power 
3 VIN +3.3V Power 
4 V_EDID EDID VCC 
5 NC Not Connection 
6 CLK_EDID EDID Clock 
7 DATA_EDID EDID Data 
8 RO0N minus signal of Odd channel 0(LVDS) 
9 RO0P plus signal of Odd channel 0(LVDS) 

10 Vss Ground 
11 RO1N minus signal of Odd channel 1(LVDS) 
12 RO1P plus signal of Odd channel 1(LVDS) 
13 Vss  Ground 
14 RO2N minus signal of Odd channel 2(LVDS) 
15 RO2P plus signal of Odd channel 2(LVDS) 
16 Vss Ground 
17 ROCLKN minus signal of Odd clock channel (LVDS) 
18 ROCLKP plus signal of Odd clock channel (LVDS) 
19 Vss Ground 
20 RE0N minus signal of Even channel 0(LVDS) 
21 RE0P plus signal of Even channel 0(LVDS) 
22 Vss Ground 
23 RE1N minus signal of Even channel 1(LVDS) 
24 RE1P plus signal of Even channel 1(LVDS) 
25 Vss  Ground 
26 RE2N minus signal of Even channel 2(LVDS) 
27 RE2P plus signal of Even channel 2(LVDS) 
28 Vss Ground 
29 RECLKN minus signal of Even clock channel (LVDS) 
30 RECLKP plus signal of Even clock channel (LVDS) 

 
   4.2 CN2 (BACKLIGHT) 

Backlight-side connector: BHSR-02VS-1 (JST) 
Inverter-side connector:  SM02B-BHSS-1 (JST)      

 
PIN # SYMBOL FUNCTION 

1 CTH VBLH (High voltage) 
2 CTL VBLL (Low voltage) 

[Note]Κ VBLH-VBLL=VL 
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5. INTERFACE TIMING 
5.1  LVDS input time sequence 

(a)Horizontal sequence 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b)Vertical sequence 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
5.2Timing Chart 

ITEM SYNBOL MIN TYP MAX UNIT

Frequency fCLK 41.5 44.375 54.00 MHz
DCLK 

Period tCLK 24.09 22.53 18.51 ns 
Horizontal total time tH 760 800 900 tCLK 

Horizontal Active time tHA 720 720 720 tCLK Horizontal 
Horizontal Blank time tHB 40 80 180 tCLK 

Vertical total time tV 910 926 1000 tH 
Vertical Active time tVA 900 900 900 tH 

LCD 
Timing 

DENA 

Vertical 
Vertical Blank time tVB 10 26 100 tH 

 [Note] 
*1) DENA (DATA ENABLE) usually is positive. 
*2) During the whole blank period, DCLK should keep input. 

ʳ

tVBʳ

DENA 

tVAʳ

Invalid Data 
LINE DATA 

1 2 799 900 3 Invalid Data 

tVʳ

uDMLʳ

!
!

tHAʳtHBʳ

DENA 

tHʳ

DCLK 

3 5Odd DATA 
(R,G, B) 

1 1437 1439Invalid Data Invalid Data 

4 6
Even DATA 
(R,G, B) 

2 1438 1440Invalid Data Invalid Data 
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5.3COLOR DATA ASSIGNMENT 
R DATA G DATA B DATA 

R5 R4 R3 R2 R1 R0 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B1 B0Color Input Data 
MS
B     LS

B
MS
B     LS

B
MS
B     LS

B
Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Red(63) 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Green(63) 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Blue(63) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1

Cyan 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1
Magenta 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1
Yellow 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0

Basic 
Color 

White 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RED(0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
RED(1) 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
RED(2) 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

                   
                   

RED(62) 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0

RED 

RED(63) 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Green(0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Green(1) 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Green(2) 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

                   
                   

Green(62) 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0

Green 

Green(63) 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Blue(0) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Blue(1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Blue(2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0

                   
                   

Blue(62) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0

Blue 

Blue(63) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
 
   [Note] 

*1) Definition of gray scale: 
Color (n): n indicates gray scale level; larger n means brighter level. 

*2) Data: 1-High, 0-Low. 
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6. BLOCK DIAGRAM  
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G800

Source Drivers

Power
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S3
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9
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Inverter

 LIGHT

CONTROL
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7. MECHANICAL SPECIFICATION 
7.1 Front side (Tolerance is ± 0.5mm unless noted)                                             [Unit: mm] 

 
 
 



CPT CHUNGHWA PICTURES TUBES, LTD.,
ʳ

CPT Confidential ˄ˆ/˄ˌʳ ˖˟˔˔˄ˈˇ˪ˣ˃ˈ˔ˡˀ˦U˨˗˜ˢˀ˩˄ˀ˅˃˃ˌ˃ˆ˃˅  

ʳ

7.2 Rear side (Tolerance is ±0.5mm unless noted)                                                    [Unit: mm] 



CPT CHUNGHWA PICTURES TUBES, LTD.,
ʳ

CPT Confidential ˄ˇ/˄ˌʳ ˖˟˔˔˄ˈˇ˪ˣ˃ˈ˔ˡˀ˦U˨˗˜ˢˀ˩˄ˀ˅˃˃ˌ˃ˆ˃˅  

ʳ

8.OPTICAL CHARACTERISTICS 
                                                                                                                            Ta = 25°C, VCC=5.0V 

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT 
REMAR

K 

Contrast (CEN) CR θ=ȥГ0° 300 500 -- -- *1) 

5P Luminance (AVG) L θ=ȥГ0° 150 185 -- cd/m2 *2) 

5P Uniformity ∆L θ=ȥГ0° 80  -- % *2) 
Tr θ=ȥГ0° -- ˇʳ ˉʳ ms 

Response Time  
Tf θ=ȥГ0° -- ˉʳ ˄˃ʳ ms 

*4) 

Image sticking Tis 2 hours -- -- 2 sec *5) 

Horizontal ȥ ˆˈ˂ˀˆˈʳ ˇ˃˂ˀˇ˃ʳ -- Deg. 
View angle 

Vertical θ 
CR 10Њ  

˄ˈ˂ˀˆˈʳ ˅˃˂ˀˇ˃ʳ -- Deg. 
*3) 

White X 
Y 

˃ˁ˅ˋˆʳ

˃ˁ˅ˌˌʳ

˃ˁˆ˄ˆʳ

˃ˁˆ˅ˌʳ

˃ˁˆˇˆʳ

˃ˁˆˈˌʳ

Red X 
Y 

˃ˁˈˈˉʳ

˃ˁˆ˄ˉʳ

˃ˁˈˋˉʳ

˃ˁˆˇˉʳ

˃ˁˉ˄ˉʳ

˃ˁˆˊˉʳ

Green X 
Y 

˃ˁ˅ˋ˄ʳ

˃ˁˈˆˇʳ

˃ˁˆ˄˄ʳ

˃ˁˈˉˇʳ

˃ˁˆˇ˄ʳ

˃ˁˈˌˇʳ

Color 
Coordinates 

Blue X 
Y 

θ=ȥГ0° 

˃ˁ˄˅ˇʳ

˃ˁ˄˃˄ʳ

˃ˁ˄ˈˇʳ

˃ˁ˄ˆ˄ʳ

˃ˁ˄ˋˇʳ

˃ˁ˄ˉ˄ʳ

-- -- 

 
[Note] 
These items are measured using BM-5A (TOPCON) under the dark room condition (no ambient light). 
Measurement Condition: IL=6.0mA 
 Inverter: SUMIDA / IV11145T. 
 
Definition of these measurement items is as follows: 
*1) Definition of Contrast Ratio 

 CR=ON (White) Luminance/OFF (Black) Luminance 
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*2) Definition of Luminance and Luminance uniformity 
Central luminance: The white luminance is measured at the center position “5” on the screen, see  
Fig.1 below. 
5P Luminance (AVG): The white luminance is measured at measuring points 1,2,3,4,5. 
5P Uniformity: ∆ L = (LMIN /LMAX) ×100% 

 
 
    *3) Definition of Viewing Angle(ș,ȥ) 
  
 
 
 

                                               

ӽ
ʳ Upper ʳ

ʳ Right ʳ

Lrowerʳ

ʳ Left ʳ

Ӱ

 

˄˂ˇʳ˪ʳ
ʻ˄ʿ˄ʼʳ

ʻ˄˅ˋ˃ʿˋ˃˃ʼʳˆ˅˃ʳ ˉˇ˃ʳ ˌˉ˃ʳ

ˇ˃˃ʳ

˅˃˃ʳ

ˉ˃˃ʳ

˪ʳ

˛ʳ
ˈ

˄

˄ʳ ˅ʳ

ˆʳ ˇʳ

˄˂ˇʳ˛ʳ
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*4) Definition of Response Time 

           Change the module frame to Black/white pattern and use Westar TDR-100 to measure tr and tf 
 at room temperatureΰ25кα.  

 
 

 
*5) Image sticking: 

Continuously display the test pattern shown in the figure below for two-hours. Then switch to full  
white screen.It changes from test pattern to white pattern. The previous image should not persist  
more than two seconds at 25 .к  
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9.RELIABILITY TEST CONDITIONS 
 

(1) Temperature and Humidity 
TEST ITEMS CONDITIONS 

High Temperature 
High Humidity Operation 

50 ; 90%RH; 240hrsк  
(No condensation) 

High Temperature 
High Humidity Storage 

60 ; 90%RH; 48hrsк  
(No condensation) 

High Temperature Operation 50 ; 240hrsк  
High Temperature Storage 60 ; 240hrsк  

Low Temperature Operation 0 ; 240hrsк  
Low Temperature Storage -20 ; 240hrsк  

Thermal Shock Between -20 (1hr) and 60 (1hr);100 Cyclesк к  
 

(2) Shock & Vibration 
ITEMS CONDITIONS 

Shock 
(Non-Operation) 

Shock level: 2450m/s^2(250G) 
Waveform: half sinusoidal wave, 2ms 
Number of shocks: one shock input in each direction of three 
mutually perpendicular axes for a total of six shock inputs
ΰ±X, ±Y, ±Zα 

Vibration 
(Non-Operation) 

Vibration level: 14.7m/s^2(1.5G) zero to peak 
Waveform: sinusoidal wave 
Frequency range: 5 to 500 Hz 
Frequency sweep rate: 0.5 octave/min 
Duration: one sweep from 5 to 500Hz in each of three 
mutually perpendicular axis(each x,y,z axis: 1 hour, total 3 
hours) 

 
 (3)ESD test 

Test Item Test statements  

Connector 
200 pFΔ0 ȍΔ±250 V 
By using contact-mode to discharge each pin one 
time and then check the module frame. 

module 

150pFΔ330ȍΔ±15KV 
1.Under test conditions, by using air-mode to 

discharge each test point 25 times 
continueously and then  check the module 
frame. 

2. Under test conditions, by using contact-mode 
to discharge each test point of panel frame 25 
times continueously and then  check the 
module frame. 

 
(4) Judgment standard 

The judgment of the above test should be made as follow:  
Pass:  Normal display image with no obvious non-uniformity and no line defect.  

Partial transformation of the module parts should be ignored. 
Fail:   No display image, obvious non-uniformity, or line defects.                                        
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˄˃ˁʳ˛˔ˡ˗˟˜ˡ˚ʳˣ˥˘˖˔˨˧˜ˢˡ˦ʳ˙ˢ˥ʳ˧˙˧ˀ˟˖˗ʳˠˢ˗˨˟˘ʳ
ʳ

ˣ˿˸˴̆˸ʳ̃˴̌ʳ˴̇̇˸́̇˼̂́ʳ̇̂ʳ̇˻˸ʳ˹̂˿˿̂̊˼́˺̆ʳ˼́ʳ˻˴́˷˿˼́˺ˀʳ˧˙˧ˀ˟˖˗ʳ̃̅̂˷̈˶̇̆ˎʳ
ʳ

˄˃ˁ˄ʳ˔˦˦˘ˠ˕˟ˬʳˣ˥˘˖˔˨˧˜ˢˡʳ

ʻ˄ʼʳˣ˿˸˴̆˸ʳ̈̆˸ʳ̇˻˸ʳ̀̂̈́̇˼́˺ʳ˻̂˿˸ʳ̂́ʳ̇˻˸ʳ̀̂˷̈˿˸ʳ̆˼˷˸ʳ˼́ʳ˼́̆̇˴˿˿˼́˺ʳ˴́˷ʳ˷̂ʳ́̂̇ʳ˵˸˴˷˼́˺ʳ̂̅ʳ̊̅˸́˶˻˼́˺ʳʳ

˟˖˗ʳ˼́ʳ˴̆̆˸̀˵˿˼́˺ˁʳʳ˔́˷ʳ̃˿˸˴̆˸ʳ˷̂ʳ́̂̇ʳ˷̅̂̃ʿʳ˵˸́˷ʳ̂̅ʳ̇̊˼̆̇ʳ˟˖˗ʳ̀̂˷̈˿˸ʳ˼́ʳ˻˴́˷˿˼́˺ˁʳʳ

ʻ˅ʼʳˣ˿˸˴̆˸ʳ˷˸̆˼˺́ʳ˷˼̆̃˿˴̌ʳ˻̂̈̆˼́˺ʳ˼́ʳ˴˶˶̂̅˷˴́˶˸ʳ̊˼̇˻ʳ̇˻˸ʳ˹̂˿˿̂̊˼́˺ʳ˺̈˼˷˸˿˼́˸̆ˁʳ

• ʳ˛̂̈̆˼́˺ʳ ˶˴̆˸ʳ̀̈̆̇ʳ ˵˸ʳ˷˸̆̇˼́˸˷ʳ ˶˴̅˸˹̈˿˿̌ʳ ̆̂ʳ ˴̆ʳ ́̂̇ʳ ̇̂ʳ ̃̈̇ʳ ̆̇̅˸̆̆˸̆ʳ ̂́ʳ˟˖˗ʳ ˴˿˿ʳ ̆˼˷˸̆ʳ ˴́˷ʳ ́̂̇ʳ ̇̂ʳ̊̅˸́˶˻ʳ

̀̂˷̈˿˸ˁʳʳ˧˻˸ʳ̆̇̅˸̆̆˸̆ʳ̀˴̌ʳ˶˴̈̆˸ʳ́̂́ˀ̈́˼˹̂̅̀˼̇̌ʳ˸̉˸́ʳ˼˹ʳ̇˻˸̅˸ʳ˼̆ʳ́̂ʳ́̂́ˀ̈́˼˹̂̅̀˼̇̌ʳ̆̇˴̇˼˶˴˿˿̌ˁʳ

• ˞˸˸̃ʳ ̆̈˹˹˼˶˼˸́̇ʳ ˶˿˸˴̅˴́˶˸ʳ ˵˸̇̊˸˸́ʳ ˟˖˗ʳ ̀̂˷̈˿˸ʳ ˵˴˶˾ʳ ̆̈̅˹˴˶˸ʳ ˴́˷ʳ ˻̂̈̆˼́˺ʳ ̊˻˸́ʳ ̇˻˸ʳ ˟˖˗ʳ ̀̂˷̈˿˸ʳ ˼̆ʳ

̀̂̈́̇˸˷ˁʳʳ˔̃̃̅̂̋˼̀˴̇˸˿̌ʳ˄ˁ˃ʳ̀̀ʳ̂˹ʳ̇˻˸ʳ˶˿˸˴̅˴́˶˸ʳ˼́ʳ̇˻˸ʳ˷˸̆˼˺́ʳ˼̆ʳ̅˸˶̂̀̀˸́˷˸˷ʳ̇˴˾˼́˺ʳ˼́̇̂ʳ˴˶˶̂̈́̇ʳ̇˻˸ʳ

̇̂˿˸̅˴́˶˸ʳ̂˹ʳ˟˖˗ʳ̀̂˷̈˿˸ʳ̇˻˼˶˾́˸̆̆ʳ˴́˷ʳ̀̂̈́̇˼́˺ʳ̆̇̅̈˶̇̈̅˸ʳ˻˸˼˺˻̇ʳ̂́ʳ̇˻˸ʳ˻̂̈̆˼́˺ˁʳ

• ˪˻˸́ʳ ̆̂̀˸ʳ ̃˴̅̇̆ʿʳ ̆̈˶˻ʳ ˴̆ʿʳ ˙ˣ˖ʳ ˶˴˵˿˸ʳ ˴́˷ʳ ˹˸̅̅˼̇˸ʳ ̃˿˴̇˸ʿʳ ˴̅˸ʳ ˼́̆̇˴˿˿˸˷ʳ ̈́˷˸̅́˸˴̇˻ʳ ̇˻˸ʳ ˟˖˗ʳ̀̂˷̈˿˸ʿʳ ̆̇˼˿˿ʳ

̆̈˹˹˼˶˼˸́̇ʳ˶˿˸˴̅˴́˶˸ʳ˼̆ʳ̅˸̄̈˼̅˸˷ʿʳ̆̈˶˻ʳ˴̆ʳ˃ˁˈ̀̀ˁʳ˧˻˼̆ʳ˶˿˸˴̅˴́˶˸ʳ˼̆ʿʳ˸̆̃˸˶˼˴˿˿̌ʿʳ̇̂ʳ˵˸ʳ̅˸˶̂́̆˼˷˸̅˸˷ʳ̊˻˸́ʳ̇˻˸ʳ

˴˷˷˼̇˼̂́˴˿ʳ̃˴̅̇̆ʳ˴̅˸ʳ˼̀̃˿˸̀˸́̇˸˷ʳ˹̂̅ʳ˘ˠ˜ʳ˶̂̈́̇˸̅̀˸˴̆̈̅˸ˁʳ

• ˗˸̆˼˺́ʳ̇˻˸ʳ˼́̉˸̅̇˸̅ʳ˿̂˶˴̇˼̂́ʳ˴́˷ʳ˶̂́́˸˶̇̂̅ʳ̃̂̆˼̇˼̂́ʳ˶˴̅˸˹̈˿˿̌ʳ̆̂ʳ˴̆ʳ́̂̇ʳ̇̂ʳ˺˼̉˸ʳ̆̇̅˸̆̆ʳ̇̂ʳ˿˴̀̃ʳ˶˴˵˿˸ʿʳ̂̅ʳ́̂̇ʳ

̇̂ʳ˼́̇˸̅˹˴˶˸ʳ̇˻˸ʳ˟˖˗ʳ̀̂˷̈˿˸ʳ˵̌ʳ̇˻˸ʳ˿˴̀̃ʳ˶˴˵˿˸ˁʳ

• ˞˸˸̃ʳ̆̈˹˹˼˶˼˸́̇ʳ˶˿˸˴̅˴́˶˸ʳ˵˸̇̊˸˸́ʳ˟˖˗ʳ̀̂˷̈˿˸ʳ˴́˷ʳ̇˻˸ʳ̂̇˻˸̅̆ʳ̃˴̅̇̆ʿʳ̆̈˶˻ʳ˴̆ʳ˼́̉˸̅̇˸̅ʳ˴́˷ʳ̆̃˸˴˾˸̅ʳ̆̂ʳ˴̆ʳ́̂̇ʳ

̇̂ʳ˼́̇˸̅˹˴˶˸ʳ̇˻˸ʳ˟˖˗ʳ̀̂˷̈˿˸ˁʳʳ˔̃̃̅̂̋˼̀˴̇˸˿̌ʳ˄ˁ˃̀̀ʳ̂˹ʳ̇˻˸ʳ˶˿˸˴̅˴́˶˸ʳ˼́ʳ̇˻˸ʳ˷˸̆˼˺́ʳ˼̆ʳ̅˸˶̂̀̀˸́˷˸˷ˁʳʳ

ʻˆʼʳˣ˿˸˴̆˸ʳ˷̂ʳ́̂̇ʳ̃̈̆˻ʳ̂̅ʳ̆˶̅˴̇˶˻ʳ˟˖˗ʳ̃˴́˸˿ʳ̆̈̅˹˴˶˸ʳ̊˼̇˻ʳ˴́̌ˀ̇˻˼́˺ʳ˻˴̅˷ˁʳʳ˔́˷ʳ˷̂ʳ́̂̇ʳ̆̂˼˿ʳ˟˖˗ʳ̃˴́˸˿ʳ̆̈̅˹˴˶˸ʳ˵̌ʳ

̇̂̈˶˻˼́˺ʳ̊˼̇˻ʳ˵˴̅˸ʳ˻˴́˷̆ˁʳʻˣ̂˿˴̅˼̍˸̅ʳ˹˼˿̀ʿʳ̆̈̅˹˴˶˸ʳ̂˹ʳ˟˖˗ʳ̃˴́˸˿ʳ˼̆ʳ˸˴̆̌ʳ̇̂ʳ˵˸ʳ˹˿˴̊˸˷ˁʼʳ

ʻˇʼʳˣ˿˸˴̆˸ʳ˷̂ʳ́̂̇ʳ̃̅˸̆̆ʳ˴́̌ʳ̃˴̅̇̆ʳ̂́ʳ̇˻˸ʳ̅˸˴̅ʳ̆˼˷˸ʳ̆̈˶˻ʳ˴̆ʳ̆̂̈̅˶˸ʳ˧˖ˣʿʳ˺˴̇˸ʳ˧˖ˣʿʳ˶̂́̇̅̂˿ʳ˶˼̅˶̈˼̇ʳ˵̂˴̅˷ʳ˴́˷ʳ˙ˣ˖̆ʳ

˷̈̅˼́˺ʳ˻˴́˷˿˼́˺ʳ˟˖˗ʳ̀̂˷̈˿˸ˁʳʳ˜˹ʳ̃̅˸̆̆˼́˺ʳ̅˸˴̅ʳ̃˴̅̇ʳ˼̆ʳ̈́˴̉̂˼˷˴˵˿˸ʿʳ˻˴́˷˿˸ʳ̇˻˸ʳ˟˖˗ʳ̀̂˷̈˿˸ʳ̊˼̇˻ʳ˶˴̅˸ʳ́̂̇ʳ̇̂ʳ

˷˴̀˴˺˸ʳ̇˻˸̀ˁʳ

ʻˈʼʳˣ˿˸˴̆˸ʳ̊˼̃˸ʳ̂̈̇ʳ˟˖˗ʳ̃˴́˸˿ʳ̆̈̅˹˴˶˸ʳ̊˼̇˻ʳ˴˵̆̂̅˵˸́̇ʳ˶̂̇̇̂́ʳ̂̅ʳ̆̂˹̇ʳ˶˿̂̇˻˸ʳ˼́ʳ˶˴̆˸ʳ̂˹ʳ˼̇ʳ˵˸˼́˺ʳ̆̂˼˿˸˷ˁʳ

ʻˉʼʳ ˣ˿˸˴̆˸ʳ ̊˼̃˸ʳ ̂̈̇ʳ ˷̅̂̃̆ʳ ̂˹ʳ ˴˷˻˸̆˼̉˸̆ʳ ˿˼˾˸ʳ ̆˴˿˼̉˴ʳ ˴́˷ʳ̊˴̇˸̅ʳ ̂́ʳ ˟˖˗ʳ ̃˴́˸˿ʳ ̆̈̅˹˴˶˸ʳ ˼̀̀˸˷˼˴̇˸˿̌ˁʳ ʳ ˧˻˸̌ʳ ̀˼˺˻̇ʳ

˷˴̀˴˺˸ʳ̇̂ʳ˶˴̈̆˸ʳ̃˴́˸˿ʳ̆̈̅˹˴˶˸ʳ̉˴̅˼˴̇˼̂́ʳ˴́˷ʳ˶̂˿̂̅ʳ˶˻˴́˺˸ˁʳ

ʻˊʼʳˣ˿˸˴̆˸ʳ˷̂ʳ́̂̇ʳ̇˴˾˸ʳ˴ʳ˟˖˗ʳ̀̂˷̈˿˸ʳ̇̂ʳ̃˼˸˶˸̆ʳ˴́˷ʳ̅˸˶̂́̆̇̅̈˶̇ʳ˼̇ˁʳʳ˥˸̆̂˿̉˼́˺ʳ˴́˷ʳ̅˸˶̂́̆̇̅̈˶̇˼́˺ʳ̀̂˷̈˿˸̆ʳ̀˴̌ʳ˶˴̈̆˸ʳ

̇˻˸̀ʳ́̂̇ʳ̇̂ʳ̊̂̅˾ʳ̊˸˿˿ˁʳ

ʻˋʼʳˣ˿˸˴̆˸ʳ˷̂ʳ́̂̇ʳ̇̂̈˶˻ʳ̀˸̇˴˿ʳ˹̅˴̀˸̆ʳ̊˼̇˻ʳ˵˴̅˸ʳ˻˴́˷̆ʳ˴́˷ʳ̆̂˼˿˸˷ʳ˺˿̂̉˸̆ˁʳʳ˔ʳ˶̂˿̂̅ʳ˶˻˴́˺˸ʳ̂˹ʳ̇˻˸ʳ̀˸̇˴˿ʳ˹̅˴̀˸̆ʳ˶˴́ʳ

˻˴̃̃˸́ʳ˷̈̅˼́˺ʳ˴ʳ˿̂́˺ʳ̃̅˸̆˸̅̉˴̇˼̂́ʳ̂˹ʳ̆̂˼˿˸˷ʳ˟˖˗ʳ̀̂˷̈˿˸̆ˁʳ

ʻˌʼʳˣ˿˸˴̆˸ʳ̃˴̌ʳ˴̇̇˸́̇˼̂́ʳ̇̂ʳ˻˴́˷˿˼́˺ʳ˿˸˴˷ʳ̊˼̅˸ʳ̂˹ʳ˵˴˶˾˿˼˺˻̇ʳ̆̂ʳ̇˻˴̇ʳ˼̇ʳ˼̆ʳ́̂̇ʳ̇̈˺˺˸˷ʳ˼́ʳ˶̂́́˸˶̇˼́˺ʳ̊˼̇˻ʳ˼́̉˸̅̇˸̅ˁʳ
ʳ

˄˃ˁ˅ʳˢˣ˘˥˔˧˜ˡ˚ʳˣ˥˘˖˔˨˧˜ˢˡ˦ʳ

ʻ˄ʼʳˣ˿˸˴̆˸ʳ˵˸ʳ̆̈̅˸ʳ̇̂ʳ̇̈̅́ʳ̂˹˹ʳ̇˻˸ʳ̃̂̊˸̅ʳ̆̈̃̃˿̌ʳ˵˸˹̂̅˸ʳ˶̂́́˸˶̇˼́˺ʳ˴́˷ʳ˷˼̆˶̂́́˸˶̇˼́˺ʳ̆˼˺́˴˿ʳ˼́̃̈̇ʳ˶˴˵˿˸ˁʳ

ʻ˅ʼʳˣ˿˸˴̆˸ʳ˷̂ʳ́̂̇ʳ˶˻˴́˺˸ʳ̉˴̅˼˴˵˿˸ʳ̅˸̆˼̆̇˴́˶˸ʳ̆˸̇̇˼́˺̆ʳ˼́ʳ˟˖˗ʳ̀̂˷̈˿˸ˁʳʳ˧˻˸̌ʳ˴̅˸ʳ˴˷˽̈̆̇˸˷ʳ̇̂ʳ̇˻˸ʳ̀̂̆̇ʳ̆̈˼̇˴˵˿˸ʳ̉˴˿̈˸ˁʳʳ

˜˹ʳ̇˻˸̌ʳ˴̅˸ʳ˶˻˴́˺˸˷ʿʳ˼̇ʳ̀˼˺˻̇ʳ˻˴̃̃˸́ʳ˟˖˗ʳ˷̂˸̆ʳ́̂̇ʳ̆˴̇˼̆˹̌ʳ̇˻˸ʳ˶˻˴̅˴˶̇˸̅˼̆̇˼˶̆ʳ̆̃˸˶˼˹˼˶˴̇˼̂́ˁʳ

ʻˆʼʳˣ˿˸˴̆˸ʳ˶̂́̆˼˷˸̅ʳ̇˻˴̇ʳ˟˖˗ʳ˵˴˶˾˿˼˺˻̇ʳ̇˴˾˸̆ʳ˿̂́˺˸̅ʳ̇˼̀˸ʳ̇̂ʳ˵˸˶̂̀˸ʳ̆̇˴˵˿˸ʳ̂˹ʳ̅˴˷˼˴̇˼̂́ʳ˶˻˴̅˴˶̇˸̅˼̆̇˼˶̆ʳ˼́ʳ˿̂̊ʳ

̇˸̀̃˸̅˴̇̈̅˸ʳ̇˻˴́ʳ˼́ʳ̅̂̂̀ʳ̇˸̀̃˸̅˴̇̈̅˸ˁʳ

ʻˇʼʳ˔ʳ˶̂́˷˸́̆˴̇˼̂́ʳ̀˼˺˻̇ʳ˻˴̃̃˸́ʳ̂́ʳ̇˻˸ʳ̆̈̅˹˴˶˸ʳ˴́˷ʳ˼́̆˼˷˸ʳ̂˹ʳ˟˖˗ʳ̀̂˷̈˿˸ʳ˼́ʳ˶˴̆˸ʳ̂˹ʳ̆̈˷˷˸́ʳ˶˻˴́˺˸ʳ̂˹ʳ˴̀˵˼˸́̇ʳ
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