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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

1. Basic Specifications

* Description

This is a color active matrix TFT (Thin Film Transistor) LCD (liquid crystal display) that uses amo
rphous silicon TFT as a switching device. This module is composed of a Transmissive type TFT-
LCD Panel, driver circuit, capacitance touch panel, back-light unit. The resolution of a 7.0” TFT-
LCD contains 1024x600 pixels, and can display up to 16.7Million colors.

1.1 TFT Features

Specification
General Information ltems Unit Note
Main Panel
Display Area(AA) 154.21 x 85.92 x (7.0 Inch) mm -
Driver Element TFT Active Matrix - -
Display Colors 16.7 Million colors -
Number of Pixels 1024 x (RGB) x 600 dots -
Pixel Arrangement RGB Vertical Stripe - -
Pixel Pitch 0.1506 x 0.1432 mm -
Viewing Angle Free o'clock -
Controller IC EK73217BCGA + EK79007AD2 - -
LCM Interface 4-Lane MIPI - -
Display Mode Transmissive / Normally Black - -
Touch and LCM Bonding Technology Tape Vonding - -
Operating Temperature -20 ~ +70 °C -
Storage Temperature -30 ~ +80 °C -

1.2 CTP Features

Genera:tlenrl;(?srmation Spe_cification Unit Note
Main Panel

Resolution 1024 x 600 - -
Structure G+G - -
Controller IC GT9271 - -
Interface 12C - -

Slave Address 0x5D(7hbit) or 0x14(7bit) - Notel
Touch Mode Ten points and Gestures - -

Notel: For specific configuration method, please refer to section 8.2

Version: 0 PAGE: 4



DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

1.3 Mechanical Information

Item Min. Typ. Max. Unit Note
Horizontal(H) - 182.07 mm -
Module .
Vertical(V) - 117.60 mm -
Size
Depth(D) - 8.25 mm -
Weight - 230 g -
2. Block Diagram
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DEM 1024600Q VMH-PW-N(C-TOUCH)

Product Specification

4. Input Terminal Pin Assignment

4.1 TFT PIN Definition

NO. SYMBOL DISCRIPTION I/O
1 LEDK LED Cathode
2 LEDK LED Cathode
3 NC No Connection -
4 LEDA LED Anode P
5 LEDA LED Anode P
6 NC No Connection -
7 VDD_1.8V | Power supply for digital circuits P
8 NC No Connection -
9 VDD_3.3V | Power supply for DC/DC convert circuit P
10 ub Vertical shift direction (gate output) selection(NOTE1) I
11 LR Horizontal shift direction (source output) selection(NOTE1) I
12 RESET Global reset pin. Active low to enter reset state. I
Standby mode, Normally pulled high
STBYB = “1”, normal operation
13 STBYB - . ,
STBYB = “07, timing controller, source driver will turn off,
all output are High-Z.
14 GND Ground P
15 DON _ _ _
MIPI DSI differential data pair (Data lane 0) I/O
16 DOP
17 GND Ground P
18 DIN _ . .
MIPI DSI differential data pair (Data lane 1) I/O
19 D1P
20 GND Ground P
21 CLKN _ _ )
MIPI DSI differential clock pair . I
22 CLKP
23 GND Ground P
24 D2N _ _ _
MIPI DSI differential data pair (Data lane 2) I/O
25 D2P
26 GND Ground P
27 D3N MIPI DSI differential data pair (Data lane 3) /o
28 D3P
Version: 0 PAGE: 7




DEM 1024600Q VMH-PW-N(C-TOUCH)

Product Specification

29 GND Ground P
30 GND Ground P
Notel: When L/R="0", set right to left scan direction.
When L/R="1", set left to right scan direction.
When U/D="0", set top to bottom scan direction.
When U/D="1", set bottom to top scan direction.
£ {_\[\.. Up
n
Left ¢ b [ Right
Down ‘\{j/,’
4.2 CTP PIN Definition
NO. SYMBOL | DISCRIPTION I/0
1 GND Ground P
2 NC No Connection -
3 VDD Supply voltage P
4 SCL I2C clock input I
5 SDA I2C data input and output I
6 INT External interrupt to the host I
7 RST External Reset, Low is active I
8 GND Ground P
Version: O PAGE: 8




DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

5. LCD Optical Characteristics

5.1 Optical Specification

Iltem Symbol Condition Min. Typ. Max. Unit. Note
Contrast Ratio CR ©=0 600 800 - 2
Rising Normal 1))
Response L
. Tr+TE Viewing -- 25 40 msec
Time Falling
Angle
Color Gamut S(%) - 45 50 - %
Wy - 0.2392 0.2792 0.3192 (1)(4)
White Wy . 02616 | 0.3016 | 0.3416 CA-310
Rx - 0.5408 0.5808 0.6208
Red
Color Filter © Ry - 0.3082 0.3482 0.3882
Chromacicity Gx - 0.2611 0.3011 0.3411 -
creen | 4, . 0.5063 | 05463 | 0.5863
By - 0.1104 0.1504 0.1904
Blue By . 0.0520 | 0.0920 | 0.1320
oL - 85 - 1))
Hor.
OR - 85 -
Viewing Angle CR>10 -
ou - 85 -
Ver.
oD - 85 -
Option View Direction FREE -

Measuring Condition

Measuring Surrounding: Dark Room
Ambient Temperature: 25°C+2°C

15min. warm-up time.

Measuring Equipment

FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity and BM-5A for
other optical characteristics.

Version: 0
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

Note (1): Definition of Viewing Angle:

Bu
| 12" o'clock
(b =90°
-, ."II i
: a"’?r )
o/ ey
."I ".I I'I I'II'll : ."Il |'. !
g . | [ __!______--' o
T 'II — - ,lll
©=180°"-——-==~~ |f—'" e = ©=0°
Hp .*l{ / ,."Ill
.f'j
6" o'clock
D =270°

Note (2): Definition of Contrast Ratio (CR): measured at the center point of panel

Luminance with all pixels white

CR=
Luminance with all pixels black

Note (3): Response Time:

i i
Display data ~ Black (TFT OFF) White (TFT ON) Black (TFT OFF) S
I f
A Ly P —— | Tf |
0
Optical 100%
90%
Response
10%
0%
PAGE: 10
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

Note (4): Definition of optical measurement setup

Photo-detector (BM-54)

|II

[ 50cm -

[

Yy | I
=
— S| T | Center of panel

Field=1*
LCD panel =
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

6. Electrical Characteristics

6.1 Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit Note
Power Supply for Digital Circuits| VDD_1.8V -0.3 2.0 \ Notel
Power Supply for DC/DC Notel
VDD_3.3V -0.3 6.0 Vv
Convert Circuit
Operating Temperature Top -20 +70 °C _
Storage Temperature Tst -30 +80 °C -

NOTEL: If the absolute maximum rating of even is one of the above parameters is exceeded even
momentarily, the quality of the product may be degraded. Absolute maximum ratings, therefore,

specify the values exceeding which the product may be physically damaged. Be sure to use the
product within the range of the absolute maximum ratings.

Version: 0 PAGE: 12



DEM 1024600Q VMH-PW-N(C-TOUCH)

Product Specification

6.2 DC Electrical Characteristics

Characteristics Symbol Min. Typ. Max. Unit

Power Supply for Digital Circuits | VDD_1.8V 1.71 1.8 1.89 V

Power Supply for DC/DC Convert
VDD_3.3V 2.7 3.3 5.8 \Y,
Circuit

Normal Mode Current IDD 1.8V . 0.05 . mA
Normal Mode Current IDD 3.3V . 140 280 mA

ViH 0.7*vDD_1.8V -- vVDD_1.8V Vv

Low Level Input Voltage
Vi 0 -- 0.3*vDD_1.8V | V
VoH vVDD_1.8V-0.4 -- vDD_1.8V Vv
High Level Output Voltage

VoL 0 -- 0.4 Y,

Version: O PAGE: 13




DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

6.3 LED Backlight Characteristics

The Backlight system is edge-lighting type with 27 chips LED

Iltem Symbol Min. Typ. Max. Unit Note
Forward Current Ir -- 270 -- mA --
Forward Voltage VE -- 9.6 -- \% --
LCM Luminance

LV 800 850 -- cd/m2 Note3
(Ir =270mA)
LED Lifetime Hr -- 50000 -- Hour Notel,2
Uniformity Avg 80 -- -- % Note3

Notel: LED life time can be defined as the time in which it continues to operate under

the condition: Ta=25°C+3°C, typical IL value indicated in the above table until the

brightness becomes less than 50%.
Note 2: The “LED Lifetime” is defined as the module brightness decrease to 50% original
brightness at Ta=25°C and IL=270mA. The LED lifetime could be decreased if operating

IL is larger than 270mA. The constant current driving method is suggested.

o K{+>

DRI
AR R
AR
NN N
NN N
NN N
NN N
NN N
NN N

o AL+

L Circuit

i
N
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

Note (3) Luminance Uniformity of these 9 points is defined as below:

< /2 »
a'ld a'ld
‘< — -
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|
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|
|
|
:
|
O O o—— |-
|
|
|
|
|
|
|
|
|
|
:
O c--—---——-- C—
I: L |

minimum luminance in 9 points (1- 9)
maximum luminance in 9 points (1-9)

Uniformity =

Total Luminance of 9 points
9

Luminance=

Version: 0 PAGE: 15



DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

7. MIP1 AC Characteristic
7.1 LP Transmitter AC Specification

4 ok~

TLRPULSE-TX

EXOR(Dp, D)

i
— TLRPERTYE
1

—

Stop State
|

Parameter Symbol Min Typ Max Units Notes
15%~85% nsing time and falling time Tre [Trr - - 25 ns -
30%~85% nsing time and falling time Treor - - 35 ns -
Fulse width First LP EXOR clock -
of LP pulse after STOF state or 4.
exclusive-OR | Last pulse before stop TLPPULSETX 40 = N
clock state N
All other pulses 20 = (s .
Period of the LP EXOR clock TirrerTX a0 - mV/ns =
Slew Rate @CL0AD =0pF 30 N mV/ns -
Slew Rate @CLOAD =5pF & W/ & tsr 30 s mVins -
Slew Rate @CL0OAD =20pF NN mV/ns -
Slew Rate @CLOAD =70pF 300N )Y mV/ns -
Load Capacitance Tre . NN NN - pF =
- g QQ_\ \\\ " (:\.r‘
= |: ':/ h :'-, i & ‘\::-‘\\-\
I-/:I/‘Q.J \\\\\ ) /. A\ : I_.--::)\{\\: \:\ W,
,-"_'_,_\ '-__\.:\ i I"I e o ¥ I\:.\__‘"-.-;\_\},'_' #
il 1 I 1 1 I I I
T I I i I | |
il 1 I | |
Op § A | I o | e\ /i
H! 1 t I I f f I
i I I | e I LP I I
I I I : : | : | :
S ENAVAUEREN AVAVAREN AR
i | | | ) | | | }
Pl ol b0 EEEREE
T, A- I I J I I A L ;
a oo I | | ! | | I !
Escape Mode Entry | ! ! Entry Command : | ark-1 and
oo I I I | I |
1 i I I | I |
|
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

7.2 Turnaround Procedure

Tumaround Procedure Operation Timing Parameters

Parameter Symbol Min Typ Max Units
Length of any Low-Power state period: Master side Tuex 50 - 75 ns
Length of any Low-Power state period. Slave side Tuex 50 55.56 58.34 ns
Ratio of Tuex(Master)/ Tuex (Slave) between Master Ratio 213 - 372

and Slave side Tuex

Time-out before new TX side start driving Tra-sue Tiex - &, 2Tex ns
Time to drive LP-00 by new TX Tra-cer - SIetnd W - ns
Time to drive LP-00 after Tumaround Request Tre-co - 1A A ns

oy

LP-10 |

Version: 0 PAGE: 17
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

7.3 High Speed Transmission

Parameter Symbol Min Typ Max Units
Ul instantaneous Ulinst 2 - 12.5 ns
Data to Clock Tekewmsy -0.15 - 0.15 Ulnst
Skew(measured at
transmitter)
Data to Clock Setup Tsetuerx 0.15 - - Ulinst
fime(measured at receiver)
Data to Clock Hold TroLoRx 0.15 - - Ulinst
fime(measured at receiver) R .
20%~80% rise time and fall Te. Tr 150 - W AN ps
time - - NEXR Ulinst
Reference Time
|"—T551’VP—**—TH-1:—F§
|
i
05Nyt +
|“_ -ll:-;':sz i
CLKp
CLEn
1 Wl -
Teouwg
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

7.4 High Speed Clock Transmission

Parameter Symbol Min Typ Max Units
Time that the transmitter shall continue sending TCLK-POST 60+52U1 - - ns
HS clock after the last associated Data Lane has
transitioned to LP mode

Detection time that the clock has stopped TCLKE-MISS - - 60 ns
toggling
Time to drive LP-00 to prepare for HS clock TCLK-PREFARE 38 - 95 ns
transmission f

Minimum lead HS-0 drive period before starting | TCLK-PREPARE
clock + TCLK-ZERO
Time fo enable Clock Lane receiver line THS-TERM-EN
termination measured from when Dn cross
Vil max iy
Minimum time that the HS clock must be prior to TCLK-PRE-Z a8
any associated data lane beginning the
transmission from LP to HS mode &S L NN
Time to drive HS differential state after last TCLRTRAIL
payload clock bit of a HS transmission burst o)

ns

ns

L

ns

Clock Lane Disconnect
Dp/Dn / Terminator

If I
—TcikposT—*¢——Teor———* Y \ \ [+ TcikserTie—"]
—» le— T, / (4T EREN ]
“VIH{min) CLKMISS

Teikzere TeLkpre—*

=T KTRAIL— Ths-Ex Tipx TeLkpreraRE

Data Lane Disconnect
Dp/Dn / Terminator

[ Tipx—*{* Tuz prerare®|

~VIH(min)

| X [} {1 I;'r ) ;'I;' /]
/ i i I I/ i H I

|

-ViIL{max)

T L N

—ThsaKip—* ‘ M- Tomeripen >

—ThsseTTie—>
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

7.5 High Speed Data Transmission in Bursts
CLK

DXOCOACEIOOOEXDEAHXXOKOCOOCOO00XOCOO0XKOCENXAN XN

—TLpx—**Ths-prePare*f— T Hs-ZERO T Hs-SYNC—*|

Dp/Dn

Disconnect

7/ ) =~
/ %\ Terminator
“VIH(min) /_/
_E\ L{ma:{. " l — —
—VTERMENMEX) AU {— | /——"—>/

N .y A X OOXIEDO000000000C, 1]

i

i Capture +TreoT
ETD—TERM-EN - L— 157 Data Bit ! T ot LPA11
LP-11 | LP-0O1 oo | | Ten
HESETILE —Ths-TRAIL—*—THSEXIT—*
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

8. CTP Specification

8.1 Electrical Characteristics
8.1.1 Absolute Maximum Rating

Item Symbol Min. Max. Unit Note

Power Supply Voltage VDD 2.66 3.47 \% -

Operating Temperature Top -20 +70 °C -

Storage Temperature Tst -30 +80 °C -

8.1.2 DC Electrical Characteristics (Ta=25°C)
(Ambient temperature: 25°C, VDD=2.8V, VDDIO=1.8V or VDDIO=VDD)

Item Min. Typ. Max. Unit Note
Power Supply Voltage/VDD 2.66 3.3 3.47 Vv --
Normal Mode Operating Current -- 13 -- mA --
Green Mode Operating Current -- 4.5 -- mA --
Sleep Mode Operating Current 70 -- 120 UA --
Digital Input Low Voltage/VIL -0.3 -- 0.25*VDD \% --
Digital Input High Voltage/VIH 0.75*VvDD -- VDD+0.3 \% --
Digital Output Low Voltage/VOL -- -- 0.15*vDD \ --
Digital Output High Voltage/VOH | 0.85*VDD -- -- Vv --
Version: 0 PAGE: 21




DEM 1024600Q VMH-PW-N(C-TOUCH)

Product Specification

8.1.3 AC Characteristics

(Ambient temperature: 25°C, VDD=2.8V, VDDIO=1.8V)

Parameter Min Typ Max Unit Note
OSC Oscillation Frequency 59 60 61 MHz -
I/O Output Rise Time, Low to High - 14 - ns -
I/O Output Fall Time, High to Low - 14 - ns -

8.2 12C Timing

GT9271 provides a standard 12C interface for SCL and SDA to communicate with the host.
GT9271 always serves as slave device in the system with all communication being initialized by

the host.

It is strongly recommended that transmission rate be kept at or below 400Kbps. The 12C timing

is shown below:

Version: 0
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

Test condition 1: 1.8V host interface voltage, 400Kbps transmission rate, 2K pull-up resistor

Parameter Symbol Min. Max. Unit
SCL low period tio 1.3 - us
SCL high period thi 0.6 - us
SCL setup time for Start condition ter 0.6 - us
SCL setup time for Stop condition tsi3 0.6 - us
SCL hold time for Start condition that 0.6 - us
SDA setup time ts 0.1 - us
SDA hold time tha2 0 - us

Test condition 2: 3.3V host interface voltage, 400Kbps transmission rate, 2K pull-up resistor

Parameter Symbol Min. Max. Unit
SCL low period to 1.3 - us
SCL high period thi 06 - us
SCL setup time for Start condition tst1 0.6 - us
SCL setup time for Stop condition tst3 0.6 - us
SCL hold time for Start condition tha 0.6 - us
SDA setup time tsio 0.1 - us
SDA hold time thaz 0 - us

GT9271 supports two 12C slave addresses: 0xBA/OxBB and 0x28/0x29.

The host can select

the address by changing the status of Reset and INT pins during the power-on initialization
phase. See the diagram below for configuration methods and timings:

Power-on Timing:

AVDD

| T120u
1 Haoat: Hoal:
| Owrtpast I Sat input
VDD
| TZ=10ms m: T5>200u
|t | 12C AOOT ST T3S0
[ Heveh et cuttradt bigh [ 1 1 TA=200U5 |4 —mfa——m
o low H
INT -
i i | [ ™
1 HnstSnd rostrad I | T e I y S TES20ms
. -
Ex: rising edge friggemad : TE= Gms :
- |
RESET 1
1 . 1 b e e
[ Host: Sed output low ! : I
[
1 |
Touch Scan e
T9= 100ms - -l

Version: 0
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DEM 1024600Q VMH-PW-N(C-TOUCH) Product Specification

Timing for host resetting GT9271:

Hoet: Heat:
Cutput low St input

4=50 i
12C Addr select [L#S0T
Ex: rising edge triggerred Hekl:Set cutpidt high H 200
) — PN ! iesmmsmssssssssssss
| Host:Setoulputiow | T25100us I ! SmasTés20ma
RESET : !
T3 = 5ms
! i
;_- Host:5et output low ..-; : presraneas
T1=100us - J | |
! i
Touch Sean e
T5= 100ms = -
Secan period T = (5~Z0ms)
Timing for setting slave address to 0x28/0x29:
| 1
I |
| I
I I
Reset [ !
I I
| | | |
| ' |
| T |
I | |
| Longer than ; Longer than Longer than |
| 100us ' Sms S0ms 1
INT | : I
r— i
| | | | I
! | ! ! !
1. Reset 2. INT 3. Reset 4. INT 5. INT
Output low  Output high Dutput high Output low Input floating

Timing for setting slave address to OXxBA/OxBB:

| |
| |
| |
| |
Reset | |
| ' l : I
| | | I |
I | | | |
I | | | |
: { Langer than I Langer than | Longer than 1'
A T = 1
INT | ! 100us | ams : Alms |
I ' t 1
| | | ! |
I |
[ . e
l. Reset 2. INT 3. Beset -’L INT . INT
Output low  Output low  Output high tutput low Input tloating
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a) Data Transmission

(For example: slave address is 0xBA/0xBB)

Communication is always initiated by the host. Valid Start condition is signaled by pulling SDA line
from high to low when SCL line is high. Data flow or address is transmitted after the Start condition.

All slave devices connected to 12C bus should detect the 8-bit address issued after Start condition and
send the correct ACK. After receiving matching address, GT9271 acknowledges by configuring SDA
line as output port and pulling SDA line low during the ninth SCL cycle. When receiving unmatched
address, namely, not 0XBA or 0XBB, GT9271 will stay in an idle state.

For data bytes on SDA, each of 9 serial bits will be sent on nine SCL cycles. Each data byte consists
of 8 valid data bits and one ACK or NACK bit sent by the recipient. The data transmission is valid
when SCL line is high.

When communication is completed, the host will issue the Stop condition which implies the transition

of SDA line from low to high when SCL line is high.

b) Writing Data to GT9271
(For example: slave address is 0xBA/0xBB})

A A [A A A
5 | Address W | C | Register H | C | Register L | C Data_| | =enee . Data n B E
K K K K K

Timing for Write Operation

The diagram above displays the timing sequence of the host writing data onto GT9271. First, the host
issues a Start condition. Then, the host sends 0XBA (address bits and R/W bit; R/W bit as 0 indicates
Write operation) to the slave device.

After receiving ACK, the host sends the 16-bit register address (where writing starts) and the 8-bit
data bytes (to be written onto the register).

The location of the register address pointer will automatically add 1 after every Write Operation.
Therefore, when the host needs to perform Write Operations on a group of registers of continuous
addresses, it is able to write continuously. The Write Operation is terminated when the host issues the
Stop condition_
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¢) Reading Data from GT9271
(For example: slave address is 0xBA/OxBB)

5 | Addrss W Regisier H Register |

i - g - n .
E 5 .ﬂ.L.'ulruss_H C Iata | | #sssaw Data m E E
| K E K

” Set address pcinrg' ‘ »Read data < ‘

A A
C 8
K K

el

Timing for Read Operation

The diagram above is the timing sequence of the host reading data from GT9271. First, the host
issues a Start condition and sends 0XBA {address bits and R/W bit; R/W bit as 0 indicates Write

operation) to the slave device.

After receiving ACK, the host sends the 16-bit register address (where reading starts) to the slave
device. Then the host sets register addresses which need to be read.

Also after receiving ACK, the host issues the Start condition once again and sends OXBB (Read
Operation). After receiving ACK, the host starts to read data.

GT9271 also supports continuous Read Operation and, by default, reads data continuously.
Whenever receiving a byte of data, the host sends an ACK signal indicating successful reception.
After receiving the last byte of data, the host sends a NACK signal followed by a STOP condition
which terminates communication.
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9. LCD Module Out-Going Quality Level

9.1 VISUAL & FUNCTION INSPECTION STANDARD

9.1.1 Inspection conditions

Inspection performed under the following conditions is recommended.
Temperature: 25°C+5°C
Humidity: 65%+10%RH
Viewing Angle: Normal Viewing Angle.
[llumination: Single Fluorescent Lamp (300 to 700Lux)
Viewing distance: 30-50cm

<TB
A < B
/ Upper
/ i
ﬁ' ' I 1 e s ﬁ Polarizer
_;;@;;_ b Bottom glass  Upper
=" B Pol
Light Source ottom Polarizer

9.1.2 Definition

Zone D

Zone B Zone A

s / Zone C

Zone A Effective Viewing Area(Character or Digit can be seen)

Zone B : Viewing Area except Zone A

Zone C : Outside (Zone A+Zone B) which can not be seen after assembly by customer .)

Zone D : IC Bonding Area

Note: As a general rule ,visual defects in Zone C can be ignored when it doesn’t effect product
function or appearance after assembly by customer
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9.1.3 Sampling Plan

According to GB/T 2828-2003; Normal Inspection, Class 1I
AQL:

Major Defect Minor Defect
0.65 15
LCD: Liquid Crystal Display, LCM: Liquid Crystal Module, CTP: Capacitive Touch Panel

) o Classification
No Items to be inspected Criteria
of defects
1) No display, Open or miss line
_ 2) Display abnormally, Short
1 Functional defects ) o o
3) Backlight no lighting, abnormal lighting.
etc Major
2 Missing Missing components and etc
_ _ _ Overall outline dimension beyond the drawing
3 Outline dimension is not allowed,deformation and etc
4 Color tone Color unevenness, refer to limited sample
Light dot,Dim spot,(Notel)
5 Spot/Line defect Polarizer Air Bubble,
Polarizer accidented spot and etc Minor
_ Good soldering , Peeling off is not allowed
6 Soldering appearance
and etc
7 LCD/Polarizer/CTP Black/White spot/line, scratch, crack, etc.

Notel: a) Light dot: Dots appear bright and unchanged in size in which LCD panel is displaying under
black pattern.
b) Dim dot: Dots appear dark and unchanged in size in which LCD panel is displaying under

pure red, green, blue picture.
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9.1.4 Criteria (Visual)

Number ltems Criteria(mm)
1.0 LCD
Crack/Broken
NOTE:
X: Length
v: Width (1) The edge of LCD
Z: Height broken
L: Length of ITO, X Y Z
T. Height of LCD <3.0mm <Inner border line of <T
the seal

(2)LCD corner broken

X Z
<3.0mm <L <T
\\
\\i\\\\\\\
(3) LCD crack \\\\\f:
Crack

Not allowed
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Spot defect _ _ . ,
. ® lightdot ( black/white spot , pinhole, stain, etc. )
A
Acceptable Qt
A one p Qty
Size (mm) A B c
90 % ®<0.15 Ignore
' 0.15<®=<0.25 3(distance = 10mm) lanore
D=(X+Y)/2 0.25<P=<0.4 2(distance=10mm) J
=() ®>0.4 0
@ Dim spot ( light leakage. dent. dark spot, etc)
Acceptable Qt
one p Qty
Size (mm) A B C
$=<0.15 Ignore
0.15<®=<0.25 3( distance=10mm)
Ignore
0.25<P=<0.4 2( distance=10mm)
©>0.4 0
(3 Polarizer accidented spot
Zone Acceptable Qty
Size (mm) A B C
®=<0.2 Ignore
0.2<®=<0.5 2( distance=10mm) Ignore
®>0.5 0
®Polarizer Bubble
Zone Acceptable Qty
Size (mm) A B c
®=<0.2 Ignore
©>0.4 0
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3.0 | LCD Pixel defect

Pixel bad points

Item Zone A Acceptable Qty
Random N<2
Bright dot | 2 dots adjacent N<0
3 dots adjacent N<0
Random N<3
Dark dot |2 dots adjacent N<0
3 dots adjacent N<0
1. Minimum Distance Between
Bright dots.
Distance 2. Minimum Distance Between
dark dots Smm
3. Minimum Distance Between
dark and bright dot.
Total bright and dark dot N<4

Note:

A) Bright dot: Dots appear bright and unchanged in size in which

LCD panel is displaying under black pattern.

B) Dark dot: Dots appear dark and unchanged in size in which

LCD panel is displaying under pure red, green, blue picture.

C) 2 dot adjacent = 1 pair = 2 dots

Picture:

2 dot adjacent

2 dot adjacent (vertical)

2 dot adjacent

2 dot adjacent (slant)
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Line defect (LCD
/Polarizer backlight Length(m Acceptable Qt
L Width(mm) gth( 2 QY
black/white line, m) A B C
scratch, stain) ®<0.05 Ignore Ignore
4.0 ~——p 0.05<W<0.06 L<5.0 N<3 Ignore
Te———— 9 W
W: width, L © length 0.06<W=0.08 L<4.0 N<2
W>0.08 Define as spot defect
N : Count
Electronic Componen | Not allow missing parts, solderless connection, cold solder joint, mi
- smatch, The positive and negative polarity opposite
| ts SMT.
1. Color: Measuring the color coordinates, The measurement standa
Display color& Brigh rd according to the datasheet or samples.
6.0
tness. 2. Brightness: Measuring the brightness of White screen, The meas
urement standard according to the datasheet or Samples.
LCD Mura/Waving/ Not visible through 5% ND filter in 50% gray or judge by limit sampl
7.0 e if necessary.
Hot spot
Acceptable Qt
CTP Cover Size d(mm) p Qty
sensor A | B C
Related : 0.15<®=<0.25
8.0 black/white 4 ( distance=10mm ) Ignore
Spot 0.25<®<0.35 ,
3 ( distance=10mm )
®>0.35 0
Ignore Acceptable Qt
Width(mm) gnore( ptable Qty
mm) A B C
CTP Cover $=<0.05 Ignore Ignore
scratch 0.05<W<0.06 L<4.0 N<3
0.06<W<0.08 L<3.0 N<2
0.08<wW Define as spot defect
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Acceptable Qt
Zone > Qty
. C
CTP Cover | | Size (mm)
Pinhole/ ©=<0.2 Ignore
Lack of ink 0.2<®=<0.3 4(distance=10mm)
0.3<®9=<0.4 2(distance =10mm)
©>0.4 0
Acceptable
Size ®(mm) > Qty
CTP A E
Bonding $<0.1 Ignore
bubble/ 0.1<®=0.2 _
_ 3(distance=10mm )
accidented
0.2<®=<0.3 _
Spot 2(distance=10mm )
®>0.3 0
Assembly )
, beyond the edge of backlight <0.2mm
deflection
CTP cover
X Y z
broken
Z<cover
X : length X<0.5mm | Y<0.5mm | thicknes
1 s
Y : width o _
Circuitry broken is not allowed.
Z : height
CTP cover X z
broken Z<cover
X<0.3mm Y<0.3mm )
X : length thickness
Y : width
* Circuitry broken is not allowed.
Z : height
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Criteria ( functional items)

Criteria (mm)
Number Items
. Not allowed
1 No display
o Not allowed
2 Missing segment
Not allowed
3 Short
) o Not allowed
4 Backlight no lighting
. Not allowed
5 CTP no function
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10. Reliability Test Result

Item Condition Inspection after test
High Temperature Operating 70°C,96h
Low Temperature Operating -20°C, 96h
High Temperature Storage 80°C, 96h
Low Temperature Storage -30°C, 96h

High Temperature &

High Operating

+60°C, 90% RH ,96h

Thermal Shock (Non-operation)

-10°C, 30 min < 60°C, 30 min,

Change time: 5min 20CYC.

ESD Test

C=150pF, R=330,5points/panel
Air:28kV, 5times; Contact:+6kV, 5 times;

(Environment: 15°C~35°C, 30%~60%).

Vibration (Non-operation)

Frequency Range: 10~55Hz, Stroke:1.5mm
Sweep:10Hz~55Hz~10Hz 2 hours for each
direction of X.Y.Z. (6 hours for total)

(Package condition).

Box Drop Test

1 Corner 3 Edges 6 faces,80cm(MEDIUM BOX)

Inspection after 2~4hours
storage at room
temperature, the sample
shall be free from defects:
1. Air bubble in the LCD;
2. Non-display;

3. Missing segments/line;
4. Glass crack;

5. Current IDD is twice

higher than initial value.

Remark:

1. The test samples should be applied to only one test item.

2. Sample size for each test item is 5~10pcs.

3. For Damp Proof Test, Pure water(Resistance > 10MQ) should be used.

4. In case of malfunction defect caused by ESD damage, if it would be recovered to normal state after

resetting, it would be judged as a good part.

5. Failure Judgment Criterion: Basic Specification, Electrical Characteristic, Mechanical Characteristic,

Optical Characteristic.

6. The color fading mura of polarizing filter should not care.
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11. Cautions and Handling Precautions
11.1 Handling and Operating the Module

(1) When the module is assembled, it should be attached to the system firmly.
Do not warp or twist the module during assembly work.

(2) Protect the module from physical shock or any force. In addition to damage, this may cause improper operation
or damage to the module and back-light unit.

(3) Note that polarizer is very fragile and could be easily damaged. Do not press or scratch the surface.

(4) Do not allow drops of water or chemicals to remain on the display surface.
If you have the droplets for a long time, staining and discoloration may occur.

(5) If the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.

(6) The desirable cleaners are water, IPA (Isopropyl Alcohol) or Hexane.
Do not use ketene type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. It might
permanent damage to the polarizer due to chemical reaction.

(7) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth. In case of
contact with hands, legs, or clothes, it must be washed away thoroughly with soap.

(8) Protect the module from static; it may cause damage to the CMOS ICs.

(9) Use finger-stalls with soft gloves in order to keep display clean during the incoming inspection and assembly
process.

(10) Do not disassemble the module.

(11) Protection film for polarizer on the module shall be slowly peeled off just before use so that the electrostatic

charge can be minimized.
(12) Pins of I/F connector shall not be touched directly with bare hands.
(13) Do not connect, disconnect the module in the “Power ON” condition.

(14) Power supply should always be turned on/off by the item 6.1 Power On Sequence & 6.2 Power Off Sequence

11.2 Storage and Transportation.

(1) Do not leave the panel in high temperature, and high humidity for a long time.
It is highly recommended to store the module with temperature from 0°C to 35°C and relative humidity of less
than 70%

(2) Do not store the TFT-LCD module in direct sunlight.

(3) The module shall be stored in a dark place. When storing the modules for a long time, be sure to adopt effective
measures for protecting the modules from strong ultraviolet radiation, sunlight, or fluorescent light.

(4) It is recommended that the modules should be stored under a condition where no condensation is allowed.
Formation of dewdrops may cause an abnormal operation or a failure of the module.
In particular, the greatest possible care should be taken to prevent any module from being operated where

condensation has occurred inside.

(5) This panel has its circuitry FPC on the bottom side and should be handled carefully in order not to be stressed.
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