


ET156FH02-OT

Shenzhen Aoshite Technology Co.,Ltd

1



2

27



3

检验6.inspection specification 规范



4



 

 

2.1 Optical parameters that match the CTP

2.2 The optical parameters of the LCM

Max.Typ.Min. NoteUnit ConditionsItem

I =50mALED

cd/m2White Luminance 400 500 - 1, 2
Center average

Luminance Uniformity 75 80 1, 2 , 39 Points%

700 1000 - 1, 4Contrast Ratio --

Response Time msec Rising + Falling - 35 1, 525

Horizontal   (Right)
CR = 10   (Left)degree

80 

80

89 

89

-

-
Viewing Angle 1, 6

Vertical     (Upper)
CR = 10  (Lower)

89 

89

-

-

80 

80

Rx 0.589 0.6890.639
Red

Ry 0.283 0.333 0.383 

Gx 0.252 0.302 0.352 
Green

Gy 0.574 0.624 0.674
Color / 
Chromaticity 
Coodinates
(CIE 1931)

Bx CIE 1931 0.107 0.157 0.207 4
Blue

By 0.008 0.058 0.108

Wx 0.263 0.313 0.363
White

Wy 0.279 0.329 0.379

Color Gamut % - 72 -
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Note 1: Measurement method

Equipment Pattern Generator, Power Supply, Digital Voltmeter, Luminance meter (SR_3 or equivalent)

1∘with 50cm viewing distanceAperture

Test Point     Center 

Environment  < 1 lux

LCD Module
SR_3 or 

equivalent

Measuring distance

Module Driving Equipment

Note 2: 9 points position

90 % 10 %50 %

10 %

50 %

90 %

Note 3: The luminance uniformity of 9 points is defined by dividing the maximum luminance values by the minimum test 
point luminance. And measured by TOPCON SR-3

Minimum Luminance of 9 points 
δW9 =

Maximum Luminance of 9 points 
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Note 4： Definition of contrast ratio:

Contrast ratio is calculated with the following formula.

Brightness on the “White” state
Contrast ratio (CR)=

Brightness on the “Black” state

Note 5: Definition of response time:

The output signals of BM-7 or equivalent 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 interval between 

the 10% and 90% of amplitudes. Refer to figure as below.

"Black"
"White" "White"

100%
90%

10%
0%

TfTr

Note 6:. Definition of viewing angle

Viewing angle is the measurement of contrast ratio≧10, at the screen center, over a 180° horizontal and 180°

vertical range (off-normal viewing angles). The 180° viewing angle range is broken down as follows; 90° (θ) horizontal 

left and right and 90° (Φ) vertical, high (up) and low (down). The measurement direction is typically perpendicular to the 

display surface with the screen rotated about its center to develop the desired measurement viewing angle. 
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 -20℃, 500hrs

-20℃to 60℃, 
Duration at 30 min, 100 cycles

4.1 Electrical Characteristics of TP Screen

4.2 TFT LCD Module

4.2.1 Power Specification
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Input power specifications are as follows;
The power specification are measured under 25℃ and frame frenquency under 60Hz

MinParameter UnitsSymble Max RemarkTyp

Logic/LCD Drive 
Voltage

3.0 3.3 3.6 [Volt]VDD

PDD VDD Power - 1.75 2.11 [Watt]
All White Pattern
(VDD=3.3V, at 60Hz),Note 
1
All White Pattern
(VDD=3.3V, at 60Hz)
Note 2

[A]IDD CurrentIDD 0.53 0.64-

IRush Inrush Current - 2000 [mA] Note 1-

VDDrp
Allowable 
Logic/LCD Drive 
Ripple Voltage

[mV]
p-p

All White Pattern
(VDD=3.3V, at 60Hz)- - 100

Note 1 : Maximum Measurement Condition：White Pattern at 3.3V driving voltage. (Pmax=V3.3 x 

Iwhite)
Typical Measurement Condition: Mosaic Pattern

Note 2 : Current fuse is built in a module. Current capacity of power supply for VDD should be larger 

than 1.5A, so that the fuse can be opened at the trouble of electrical circuit of module. 
Note 3：Measure Condition
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4.2.2 LVDS DC Signal Electrical Characteristics
Input signals shall be low or High-impedance state when VDD is off.

Symbol Item Min. Typ. Max. RemarkUnit

Differential Input High Threshold VCM=1.2V[mV]+100 VTH

Differential Input Low Threshold [mV] VCM=1.2V-100 VTL

｜VID｜ Input Differential Voltage [mV]100 600 

Differential Input Common Mode 
Voltage [V]1.5 1.0 1.2 VTH/VTL=+-100mVVICM

Note: LVDS Signal Waveform.

VP-VN =|VID|>VTH=“High”
VP-VN =-|VID|<VTL=“Low”
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4.3 Backlight Unit

4.3.1 LED Backlight Unit : Driver Connector

Connector Name / Designation Lamp Connector

Manufacturer Entery

Connector Model Number 3808K-F05N-02 or compatible

Mating Model Number H208K-D05N-22B or compatible

Pin No. Symbol Description

Pin1 VLED 12V input

Pin2 GND GND

Pin3 VLED_EN 5V-ON,0V-OFF

Pin4 VPWM_EN PWM

NA NCPin5

4.3.2 Parameter guideline for LED

Following characteristics are measured under a stable condition using an inverter at 25℃(Room 

temperature)

LED characteristics

ConditionMaxTypMinSymbolParameter Units

[Watt]
Backlight Power 
Consumption

(Ta=25℃), Note 1 

Vin =12V
PLED - 8.3 10.4

(Ta=25℃), Note 2,3 HourLED Life-Time N/A 50,000 - -

Note 1: Ta means ambient temperature of TFT-LCD module.

Note 2: If G156HAN02.3 module is driven at high ambient temperature & humidity condition. The operating life 

will be reduced.

Note 3: Operating life means brightness goes down to 50% initial brightness. Min. operating life time is 

estimated data.
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Backlight input signal characteristics

TypMin UnitsSymbolParameter RemarkMax

VLED 10.8 12 13.2 [Volt]LED Power Supply

2.5 -- 5.5 [Volt]
LED Enable Input

High Level

VLED_ENLED Enable Input
Low Level

0 -- 0.7 [Volt]
Define as 

Connector PWM Logic Input
High Level

2.5 -- 5.5 [Volt]

Interface 

(Ta=25℃)
VPWM_EN --0

PWM Logic Input
Low Level

[Volt]0.7

200 1K 15K HzPWM Input Frequency FPWM

PWM Duty Ratio 10 -- 100 %Duty

Note 1 : Recommanded system pull up/down resistor no bigger than 10kohm.

4.4 Signal Interface Characteristic

Following figure shows the relationship of the input signals and LCD pixel format.

19201

GR G B R G B B BR G R1st Line

G R BB G BG RBR GR1080th Line
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5.2.1 Touch panel

5.2.1 TFT/LCD module.
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5.3.1 Touch panel

5.3.2 TFT/LCD module.

The module uses a LVDS receiver embedded in Aoshite’s ASIC. LVDS is a differential 
signal technology for LCD interface and a high-speed data transfer device.

Manufacturer P-TWO STM
TFT-LCD Connector

187034-3009 MSBKT2407P30HBPart Number

Manufacturer JAE or Equivalent
Mating Connector

FI-X30HL (Locked Type)Part Number
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No connection (for Aoshite test only. Do not connect)NC27

NC26 No connection (for Aoshite test only. Do not connect)

NC No connection (for Aoshite test only. Do not connect)25

GND Must Connect to GND24

Positive LVDS differential data input (Even data)RxE3+23

RxE3- Negative LVDS differential data input (Even data)22

RxECLK+ Positive LVDS differential clock input (Even clock)21

Negative LVDS differential clock input (Even clock)RxECLK-20

RxE2+ Positive LVDS differential data input (Even data)19

RxE2- Negative LVDS differential data input (Even data)18

GND Ground17

Positive LVDS differential data input (Even data)RxE1+16

RxE1- Negative LVDS differential data input (Even data)15

GND Ground14

RxE0+ Positive LVDS differential data input (Even data)13

RxE0- Negative LVDS differential data input (Even data)12

RxO3+ Positive LVDS differential data input (Odd data)11

RxO3- Negative LVDS differential data input (Odd data)10

Positive LVDS differential clock input (Odd clock)RxOCLK+9

RxOCLK- Negative LVDS differential clock input (Odd clock)8

GroundGND7

RxO2+ Positive LVDS differential data input (Odd data)6

RxO2- Negative LVDS differential data input (Odd data)5

Positive LVDS differential data input (Odd data)RxO1+4

RxO1- Negative LVDS differential data input (Odd data)3

RxO0+ Positive LVDS differential data input (Odd data)2

RxO0- Negative LVDS differential data input (Odd data)1

VDD Power Supply Input Voltage30

VDD Power Supply Input Voltage29

VDD Power Supply Input Voltage28

RemarkDescriptionSymbolPIN #
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5.4 LCD Interface Timing 

5.4.1 Timing Characteristics

Basically, interface timings should match the 1920x1080 /60Hz manufacturing guide line timing.

SymbolParameter Min. UnitTyp. Max.

- 60 -- HzFrame Rate

1/ T 70.5 7368.5Clock frequency MHzClock

T 1104 1116 1080+APeriod V

T 1080 T
Vertical 

Section
Active VD Line

T A3624Blanking VB

T 1050 1052 960+BPeriod H

Horizontal 
T 960 TActive ClockHD

Section
BT 90 92Blanking HB

Note1 : The above is as optimized setting
Note2 : The maximum clock frequency = [(960 + B)*(1080+A)*60] < 74.5MHz
Note3 : Horizontal related parameters must be constant without variation( H_Sync_Width(THW), 

H_Front_Porch(THF) and H_Back_Porch(THP) must be constant on each scan line).
Note4 : On vertical blank area, H_Sync_Width (THW)and H_Total(TH) must be same as on the V_Active 

area.
Note5 : Vertical related parameters must be constant without variation.( V_Sync_Width(TVW), 

) and V_Back_Porch(TVP) must be constant on each video field ).V_Front_Porch(TVF

Note6 : The DE timings also must be constant without variation( H/V timing requirements are as same as 

previous. Blank timing must also be constant ).
`

5.4.2Input Timing Diagram
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5.4.3 Power ON/OFF Sequence

VDD power and lamp on/off sequence is as below. Interface signals are also shown in the chart. 
Signals from any system shall be High-impedance state or low level when VDD is off.

VPWM_EN

VLED_EN

5.4.4 Power ON/OFF sequence timing

Value Units
Parameter

Min. Max.Typ.

-- 100.5T1 [ms]

504030T2 [ms]

----200T3 [ms]

10--0.5T4 [ms]

10 -- --T5 [ms]

10 -- --T6 [ms]

----0T7 [ms]

----10T8 [ms]

-- -- 10T9 [ms]

----110T10 [ms]

50160T11 [ms]

-- 10--T12 [ms]

1000 -- --T13 [ms]

The above on/off sequence should be applied to avoid abnormal function in the display. Please 
make sure to turn off the power when you plug the cable into the input connector or pull the cable 
out of the connector.
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Defects are classified as major defects and minor defects according to the degree of defectiveness defined herein.

Major defects:

A major defect is a defect that is likely to result in failure, or to reduce materially the usability of the product for its

intended purpose.

Minor defects:

6.2 Classification of defects:

A minor defect is either a defect that is not likely to reduce materially the usability of the product for its intended

purpose, or a departure from an intended purpose with little bearing on the effective use or operation of the product.

6.2.1 Electrical inspection specification:

Inspection Item Specification

Line defect Can’t be seen

≦2 dotBright dots 

≦4 dotsDark dots

≦6 dotsTotal dots defect

≦1 pairTwo continuous bright dots :

Over three continuous bright dots (vertical, horizontal, oblique) : Not allowed

≦1 pairTwo continuous dark dots (vertical, horizontal, oblique) : 

Over three continuous dark dots (vertical, horizontal, oblique) : Not allowed

≦1 pair
Two continuous dark dots and bright dots 

(vertical, horizontal, oblique) :Continuous defect

≦0 pairOver three continuous dots (vertical, horizontal, oblique) :

 5 mmDistance between 2 Bright dots : 

 5 mmDistance between 2 Dark dots :

 5 mmDistance between Dark dot and Bright Dot :

Mura 5% ND filter or judged by equivalent limit sample
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Note 1) For dot defect, one sub pixel is defined as one dot. Defect area (of dot defect) should be larger than 1/2 area 

of one sub-pixel to be count as 1 dot defect. However, if bright area is small than 1/2 area of a sub-pixel, it 

won’t be considered as a defect..

Note 2) Judgment criteria (For Bright dot and Small Bright dot) : Using ND Filter 5% (distance : 30 cm). If it could be

observed, dot defines as one bright dot. If not, dot defines as one small bright dot.

ND filter use method: The inspection method of ND Filter - holding ND filter in front of the panel around 5 cm 

and examine the panel from 35±5 cm in the front view for 3 seconds

ND Filter 30-40 cm

90°

5cm

.

The drawing of 1/2 area sub-pixel definition: The 1/2 area sub-pixel can be defined as below one or more of specific 

shapes (Fig.1). The small bright dots is less than or equal to 10 dots.

Fig.1

Note 3) All bright dot defects should not be noticeable by observer under specified inspection environment (Please 

refer to item 5).

Note 4) Adjacent-dot defect should be observed under the same display pattern in any one of Black/Green/Blue/Red 

pattern.

Definition of two continuous bright dots: Only for two continuous dots (included vertical, horizontal, obliquetype)

*Inspection pattern: Standard inspection patterns of dot defect are listed below. AU uses these patterns as standard 

criteria for judging dot defect. Please inform AU if any other pattern is to be used to examine dot defect. 

DefectTest Pattern

Black For bright dot(s)

For dark dot(s)White

Red For bright and dark dot(s)
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Document Chinese Title: 15.6" (A) ( G156 series )TFT-LCD 進料檢驗規範

Document English Title: Incoming Inspection Standard For 15.6" (A) (G156 series) TFT-LCD Modules 

Green For bright and dark dot(s)

Blue For bright and dark dot(s)

Note 6) In three (or more) adjacent dot defect, for any 3rd dot that adjacent to 2 continuous defective dots (can be of 

any combination of bright dots and dark dots), the 3rd dot, no matter how large it may be, should be viewed as 

a dot.

Note 7) Defect criteria diagram

Dot defect diagram

One dot (Bright /Dark)             Two continuous dots(Bright/Dark)

B
G BR

G BGRBGRBGR RB
A

R G B
B G BG R G B R GR B R

G BR
GRBGR R BGRBGB

C

Definition of distance between defect dots as following

G B R BR RG
A: Distance between 

defect dots

G B RB R GX96 

R

RBGR RG B

Defect Dot

Note 8) Unless otherwise specified by written document or limit samples, Mura (display un-uniformity) should be 

inspected under the ND filter and shall be accepted when it is invisible 5% ND filter is applied.

Note 9) While operating over 50℃ ambient temperature, there should be no function failure occur and Mura (display 

un-uniformity) should be invisible under 1% ND filter applied.

Note 10) Image Retention: 5secs Test pattern and Image sticking must be disappeared in 5secs after pattern
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Document Chinese Title: 15.6" (A) ( G156 series )TFT-LCD 進料檢驗規範

Document English Title: Incoming Inspection Standard For 15.6" (A) (G156 series) TFT-LCD Modules 

changed

6.2.2 Inspection specification

Judge criterion
Judge area Judge item Inspection specification

Major Minor

Active area Particles, Circular NumbersAverage diameter: D (mm)

Distance: ND(mm)

D≦0.15 Disregarded ○

0.15＜D≦0.5 N≦5

0.5＜D N = 0

Linear NumbersWidth: W (mm)

Length: L (mm)

W≦0.07 Disregarded ○－

0.07＜W≦0.1 N≦5
1. L≦30

2. L≦5 (w/ AG)

0.1＜W
1. 30＜L

2. 5＜L (w/ AG)
N = 0

Scratch/Dent Circular Average diameter: D (mm) Numbers

D≦0.15 Disregarded
○

0.15＜D≦0.5 N≦5

0.5＜D N = 0

Linear NumbersWidth: W (mm)

Length: L (mm)

○W≦0.07 Disregarded－

0.07＜W≦0.1
1. L≦30

2. L≦5 (w/ AG)
N≦5

1. 30＜L

2. 5＜L (w/ AG)
0.1＜W N = 0

Circular Average diameter: D (mm) NumbersBubble

D≦0.15 Disregarded
○

0.15＜D≦0.5 N≦5

0.5＜D N = 0

Bezel Gap between front and 

back bezel on all sides
W≦1.0mm ○

 

Scratches, Wrap 

and Sunken
Allowed (No harm, dangerous) ○

○Assembly Fail Not allowed

Color Difference Allowed (No harm, dangerous) ○

No label Not allowed ○

Invert label Not allowed ○

 

Carton/Panel Label 

(SN,B/L,Week)
Broken Not allowed ○

Dirt
○

Allowed

(Word can be read. Barcode can be scanned)
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Document Chinese Title: 15.6" (A) ( G156 series )TFT-LCD 進料檢驗規範

Document English Title: Incoming Inspection Standard For 15.6" (A) (G156 series) TFT-LCD Modules 

Not clear Word can be read. Barcode can be scanned ○

Word out of shape Word can be read. Barcode can be scanned ○

Not allowedContent Error ○

Position Be attached on right position ○

Crease
○

Allowed

(Word can be read. Barcode can be scanned)

Allowed ○Label overlapping

Not enough (Q’ty) No ○
Screw

Loose No ○

Connector Appearance No broken, rising, deformation ○

Note 1 : When L>=2W, defect count as liner defect.

Note 2: D=(W+L)/2

W

LL

Note 3 : Extraneous substances which can be wiped out, such as fingerprint and particles are not considered as a 

defect.

Note 4 : Defects on the Black Matrix are not considered as a defect.
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