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1.Basic Specifications

* Descriptions
This is a color active matrix TFT (Thin Fiilm Transistor) LCD (liquid crystal display) that uses amor
phous silicon TFT as a swiiching device. This module is composed of a Transmissive type TFT-LCD

Panel, driver circuit, capacitance touch panel, back-light unit. The resolution of a 40 " TFT-LCD con

tains 720x720 pixels, and can display up to 16.7M colors.

1.1 TFT Features

Genera:thr:"c;rmation Spef:ificiation Unit Note
¥ Mair: -?anel ‘
Dispi;;area(AA) : 71.928(H)*71528(V) (4.0 inch) mm
Driver elsrﬁént TFT active matrix - ¥
N Displa‘,:colors 16.7M 4 7 colors
i Number of pixels L ' 720(RGB;720 p ; 7 dots ) v
Pixel arrangement ‘ RGB veriical stripe -
 Pixel pitch 0.0099(H)"0.0099(V) mm
;7 Viewing angle wt ALL o'clock o
' % F
Controller IC ST7703 -
LCM !nt&face 2/3/4Lane I\fi'.!::i | = .
Dispri;;y mode 3 Transmissive /Normally Black e -3
Oper;JVtiing temperature | -30-:+80 i
Storage temperature 7 -30~+85 x
Module bonding technology |Use Oui,ic;I bonding between L()i?/iiénd CTP - <
1.2 CTP Features L O N
Vs i | ification
Generaitlélr\;c;rmatlon \ S;:; 2 {n :I e | Note
- Resolution 72G(H)*720(V) r - |
Structure v G+G - 3
li Controller :b GT911 e -
¢ Interface 12C - >
Slave Adress 0x5D(7bit) or 6x14(7bit',‘ - Note1
Touch mode = Five points - -
Logic levai e 3.3 e o
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Note?: For specific configuration method, please refzr to section 8.2

1.3 Mechanical Information

Iten: Min "yp Max. Unit Note
Horizontal(H) - 84 - mm
Module 7 - g
Vertical(V) - 85.99 - mm
| size % f
Depth(D) 3.76 - mm
Weight - 50 - g
2. Block Diagram
% \
4 ’
= r TOUCH |
. AN s/ CONTROLLER | . TOUCH PANEL
5
: ol
A $
_|
m
LCD o {—N  TFT LCD PANEL
Input - ——> —> CONTROLLER " A
Signal
! b
6 1T
). |
= , A\
& L | SOURCE DRIVER ‘
U
3 R
LEDA - —»
LECK —> . LED BACKLI!GHT UNIT
!
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4. Input terminal Pin Assigniment

4.1 TFT PIN Define

NO. SYMBOL DISCRIPTION I/0

1 NC -- -
! B * ot
2 LEDK1/2 | Cathode pin of backlight. P
3 NC -- -
4 LEDA1/2 | Anode pin of backiight. P
5 NC -- -
6 GNB Ground. P
7 MHPI_DON |
& - MIPI DSI differential data pair. {Data lane 0)
8 | MIPI 0P I
9 GND Ground. P
10 MIPI_D1N I
- MiPRi DSI differential data pair. (Data lane 1)
11 MIPI_D1P I
12 GND ' Ground. e
13 MIPI_CLN |
- MIPI DS! diiferential clock pair =

14 MIF! CLP I
15 GND Ground. P
16 MIPI_D2N | - mIPI DSI differential data pair. (Data iane 2) l
17 MIPI_D2P |Leave it o to GND level when not in use. |
18 GNP Ground. 2
19 MiPI_D3N | - MiP! DSI differential data pair. (Data lane 3) l
20 MIPI_D3P |Leave it to GND level when not in use. |
21 GND ' Ground. P
22 GND Ground. P
23 NC = Il
24 GND | Ground. P
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5. LCD Optical Characteristics

5.1 Optical specification

!
item Symbol Condition Min. Typ. Max. L Unit. Note
- : (1(2)
Contrast Ratio CR 780 900 --
j _ Rising Tr+TE -- *(IU(3)
Response time ’ 25 35 msec
[alling
-
Color Gamut . S(%) | 55 60 -- %
\ Wi o5 0.2656 0.3056 | 0.3456 (1)(4)
Nhite |
i W Normal viewing | 0.3049 0.3449 . 0.384S CA-
o Rx angle | 0.5830 0.623 0.6630 310
e ‘ !
Color Filter s 0.3117 0.3517 | 0.3917 ﬁ
S 0.5275 | 0.5675 | 0.6075
. Bx _91076 0.1476 | 0.1876
b4 B 0.0251 0.0651 4051 ,
Y | ‘ i
| B
oL | 80 85 | - (1){4)
Hor. %
OR 80 85 --
Viewing angie CR>10
(C]V) 80 85 -
Ver. W
©D 30 85 -- A
Option View Direction ALL

*The data comes from the LCD specification.

Measuring Condition
Measuring surrounding : dark room
Ambient temperature : 25+2:C

15min. warm-up time.

Wleasuring Equipment
FPM520 , which utilized SR-3 for Chromaticity and BM-5A for other optical characteristics
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6. Electrical Characteristics

8.1 Absolute Maximum Ratirng

Characteristics Symbol I\}.ﬁ.in Max. Unit 1 Note
Digital Supply Voltage‘ VCI < -0.3 > +6.6 Y . Note1
Digital interface su;:a_o!;} Voltage IOVCC -0.3 +5.5 .V Note" >
Operating termperature Top -30 +80 °C .
Storage ;temperature Tst -30 +35W °C |

NOTE1: If the absolute maximum rating of even is one of the above parameters is exceaded even momentarily,

the quality of the product may be degraded. Absolute maximum ratings, thereiore, 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.

6.2 DC. Eiectrical Characteristics

f

| W
Characteristics 1 Symbol Min Typ. Max. Unit Note
Digitai Supply Voltage VCI 2.5 3.3 313 \%
Digitai interface supply Voltage | IOVCC 1.65 1.8 2.0 Vv
Normal mode Current
IDD -- 28 56 mA
consumption ;
> . L
Vin [0.7*1CVCC - IOVCC Vv
Level input voltage -
Vi GND 0.3*1I0VCC Vv
Veor  |0.8*I0VCC - IOVCC Vv
t Level output voltage ! -
‘ VoL GND -- 0.2*I0VCC Vv
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6.3 L.EED Backlight Characteristics

The back-light system is edge-iighting type witii 12 chips LED

— Item Symbol Min. .Typ. Max. Unit ilote
& Forward Current | Ir 35 < 40 % - mA 3
Forward Voltage 3 VE e 18.6 -- AV
LCM Luminance LV 600 650 -- | cd/m2 Note3
LED fife time Hr ~ | 50000 L 0w
Gr;iformit;' : ;\vg 80 -- -- % ﬁl;loteS

Note1: LED life time (Hr) can be defined as the time in which it continues to operate under the condition:
Ta=25+3 °C, typical IL value indicated in the above table until the brighitness becomes less than 50%.
Note 2: The “LED life time” is ciefined as the moduie brightness decrease to 50% original brightness at

Ta=25°C and IL=40mA. The LED lifetime could be decreased if operating IL is larger than 40mA. The

ccinstant current driving method is suggested.

B/L. Circuit

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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6.4 DS! DC Characteristics

LP Mode
Parameter | Symbol Conditinns P Sp:;p o Unit
Logic high Izvei input voltage Vipen L2 {450 . 1350 | mV
Logic low 'c.el input voltage Y LPED - 1=CD 0 = . 200 mv
Logic hin: level input voltage  VinueRx I.2-RX(CLK, DO} 880 s 13560 [mV |
| Logi- iow level input voltage | Viwerx ' F-RX(CLK, D0, 0 e 550 mV. - |
| Logiw low level input voltage ViLerxue L-RYCLK ULF? inode) 0 {o g 300 M
| Lcgic high level output voltana VonLprx LP-TX{00) 1.1 | - 18 'V
Logic low level output veits ye Vourerx LP-T X/00) -50 - 50 |mV
Logic high level input corent Vi LP-CD, LP-RX ‘e - 19 uA
Logic low level inpui current Vi LE-CD, LP-RX =10 - £ UA
Input pulse rejecton = DSI-CLK+/-, DSI-D0+/1 - - 300 \Vps
SGD

Vimiee: ViHLPRx

SGD
\\- s
***** ey

Inpu:

*Input glitch rejectiions of low-powei receivers

High Speed Mode

Vivmco, Vilerx

; e Spoe. A
Parameter- Symﬁel Condtjrron.-x Min Tty Max. L ik
&3 Vieoedk DSI_CF/:SI_CN
e Y oy ps_boepsipop | 'C - o
Input commo mode variation VewreLa DSI CP/DSI_CN | 50 50 v
<450 MHZ \/CHRDATAL DSI_DOP/DSI_DOP g s : .
Input common mode variation Vemacikm DSI_CP/DSI_CM 5 - 100 v
>450 MHZ . Vemoar: DSI_DOP/DSI_Li? N
Low-level differential Inooi M o DSI CP/IDS!_ N . Y
threshold Vs DSI_DOP/CSI_DOP A, N
High-level differentia! input ik HCLR DSL CPiDSlI.CN : d 70 N,
threshold R V THHDATA DSI_DC7/DSI_DOP | ~X
: D _CP/DSI_CN
T E: ot = - - ]
Single ender 'ogut low voltage Vins D3i_ DOP/DS| DOP -40 Y, mV
; ; ; W& s3l_CP/DSI_CN of
Single e‘riied input high v?quq;; WVinns _ 0SI_DOP/DSI_LOP - - ju} mVy
Differeriial input terminzhen DSI_CP/DS! TN
| recicion Rrerm DS|_DOP/CSI_DOP 80 100 125 9
Single-ended threshold voltage DSI_CP/DsSL_CN =
| (or termination enable Vireryen DSI_DOr/DSI_DOP 00 |
} Terminafi 4 c DSI_CP/DSI_CN '
ermination capacitor TERM - DSI DOP/DSI™ N0 - - - t e
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7. AC Characteristics

7.1 DSl Interface Timing Characteristics:

7.1.1 High Speed Mode

{/'\V Reference

--------------

i ulnsTtA G UNNSTB

EXOIINST

DS{ OB

DSl C

*DSI clock timing Characteristics

#
| DRTCLK
TorToaTA

TDI— TCLK
M, o
- SO LOATA

—

DSI_CP/DSi_CN, DP/DN

Full HS Swing ‘/oltage

*Rising and falling time on clock and data channel

(V5SA=0V, IOVCC=1.6."V to 3.3V, VCI=2.5V to 3.3V 14 =-30 to 70°C)

- p ~ Spec. -
Signal ltem Symbol Mio. . s Unit
Lla Ul i SOLE Iz e 5 4
DSI_CP/ Doul:'e Ul instantanec ﬁxUSTST ) 25 AL
DSI_CN |U! instantaneous Wi iBD : 125 | ns
= . i UinsTa 2%
DPDN  |2ata to clock celup time B Tos | 0.15xUI - W, ps
Data to cloc« nold time Tow 0.15xUI - : ps
DS!_Cr/ |Differentiai nse time for clock Toavoik 150 5 05Ul ps
DSi_CN |Differen’iai fall time i~ clock ToFtok 150 - . U.3UlI ps
CPIDN Differential rise tin:e for data Tortoars | 150 - | 0.3UlI ps
Differential fall ‘e for data Tormwsar | 150 = 0.3U1 -
*DSI High Speed Mode Characteristics
i
A -
Your I'\E?ia’ule Display Panel andivuch Embedded Solution Enterprise [=]: ' éﬁ S
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7.1.2 Lowe Power Mode

Host C.antrol Data Lanes

Dr. e; IC Corntiol Data Lanes

e b 03
b Tumn around request £ o ~ LP-Request £
oA . >~ < >t
: Tipan & Tiesm & Texw f T | Tieo
B ; P L= - AiTTASWRE!  Trager
' : 1 u i 2]
B G
: LP11 iLP10 i LPCC : LP10 APDD LPOO _;-002 LP10 : LP!1
e \ >t
*BTA from HOST to Display Moduie Timing
Driver IC Control Data Hest (C Control Data Lar.es,
- ; b —> = =
b Turn arcund request LP-Request :
< i ~ H
— _ , > — >
: iTiep | Tiexo i Tipxe | Tracol : i Tiexum XM
46'"-“—?-(—)'1—“”—)':. : et : € > >
4 :h--—wf-._‘i : *—_1 :r__-..;,._____:
a A o 1
SN i - \i | | i
H ‘_‘-—-v y) :" > ':"'“'
f1F11 iLP10 iLP0o0 (LP10 i 100 LPOO i LPOO: LP10 LP11
~Time 2t
*BTA from Display Module Timing t¢ HOST
(V55A=0V, IOVCC=1.65\ t; 3.3V, VCI=2.3" t0 3.3V, Ta = -30 to 70°C)
7 Spec. .
Signal ltem Sybol Min. | Typ. | Max. Unit
Length ci LP-00/LP01/_210/LP11 A A e "
[Host> Display module Ay ko~
Length of LP-00/L°0 i/LP10/LP 11
DSI_DOP/!Display module -3 Host i i ' ' e
DSI_DN? Time-out before the MPU start driver T1A-suRE | Tiexo - 2xTLP: ns
Time to drive |_P-00 by display mori:il: Tiac.t 5xTLPxD - = ns
ngas? to crive LP-00 after turnarcurd request|,. 4xTLPxD ) . A8

*DSI Low Power Mode Characteristics

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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7.1.3 Bursts Mode

THs-seTTLE

;i HS-PREPARE é

CLK+ _____ A__”,_.—' ; 7 .n..--._'-'
CL . %
DO
& | s X0 A

3 ‘_99__ R _0_}\ N R
: o A HE- -
LP11  LPO1 i LPOO '
?—HS-TERM-EN
<>
Signal Item 7 > Symbol Spee -j— Unit
; : Min | TYp. Max.
il.ength of | °-00/LP01/4.P10/LP11 TLPX e ta? - [ ns
iTi o D =3¢
Time tff ‘_Jnver LP-C0 to prepare for HS TS~ coiRe | sorabl . 85+6UI G4
- |transroission
B L D R T = 4
DSI-00P Timz _{o enable data receiver line termination ! Tvs-TERM-EN . - 35+4xUI s
.  Time to drive LP-00 by display module 1 TAGET 5xTipxn| - - 1S
.::;r:ts: to drive LP-00 afier turnaround reausst | . BT . ) : &
i

*PS! Low Power Mode to High Speed Mode Timing

Teor &
: - A

HSDT; = HS-SKIP >

E r"”"\ ....... "J

W { { .
B s I . IL TS N :
o — 4K e ( &
; % g Ths-eur :
L& % /7 T .~ S
b HS-0 or HS-1 ; > :

NOTE:

If the last bit is HS-0, the transmitter changes from HS-0 to HS-"
If the last bit 's HS-0, the transmitter cha::qes from HS-1 to HS-0

: [ ;- | Spec. il
Signal l Iitem Symbo! Min TVD. Max. J Unit
F- . %
-~,/Time-Out a! Display Module to [gnore & : B
Bg:—gg;l Transition Pciiod of EoT THS'?" s " 55: S B
) Time to Driver LP-11 after HS Burst THSEXIT 100 - - ns

*D3i Low Power Mode to High Speed Mode Timing

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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HE

e S
P07 | LF0i ~F HsQ P

. JAP 2 K-PREP4; B = ‘gﬂE
P ; : i + H
- ; : 5

LP-11

Signal Item l Symbol Spec.

. Lnit

Tiniz that the MCU <=tiall continue sendinyg
IS clock after the last associated Date Lane|Tcikpost | CO+52xUl | - ¢ ns
Ihias transitioned t LP mode i

Time to drive H5 differential state: oiter last

payload clock &ii of a HS transmission burst TOLGTRAL 60 : : -

Time to drive LP-11 after HS burst Ths 2. T & 2 ns

LS| _CP/ Time to drive LP-00 to prepare for HS T R 38 f il 05 A

DSI_CN transrission

— +
Tima-out at Clock Lane Display Module ic
encule HS Teminatio: LLCTRRNEN. | : ) e

iinimum lead HS-0 drive period before|TcLk-PREPARE

starting Clock + TCLK-ZZRD B : 4 e
Time that the HS clock shall he driven prior to
any associaied data Lanie beginning the|Tcikre 8t !

transitic1 wom LP to HE mude )

*Clock Lanes High Speed Mode t{o/from Low Power Mode Timing

S
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7.2 Resai timing
I

Shorter thain 52gs

NRESET x "'_14 \‘ ' l /

Intamal Status Nesmal Operation _).\ Resetfiig

trest

Inttial Con ##lon
(Default for = reset)

L

[ —— —_—— —_— -~

Figur= 7.8: Reset ininut timing

P | Related . Spec. :
Symbol Farameter . __Pins__ ' in.[ Typ. [ Max. |_ Note 3 Unit
tRESW | Rescilow puise width®™ : NRESET | 10 - B ) B s
tREST : Reset complete tinie@ : 1 Y A mﬁgrgfﬁmﬁﬁi ms—
: o s : 120 )1 | Wher. reset applied n
! : during SLPOUT mode |

Table 7.8: Resct tinput Timing
Note: (1) Spike due to an electrostziic discharge on NRESET line does not causs uregular system reset accoiding to the
fullowing table.

-~ NRESET Pulse Action
Shorter than 5 ps Res=i Rejected
Longer than 10 s Féso
Between 5 ps and 10 ys rReset Start

(2) During the reaetting period, the cisplay will be blanke< (The display is entering olznking sequence, which:
Maxim i1 time is 120 ms, wnen Reset Starts in Sieep Out —mode. Tt.e dispiay remains the blank stzte in
Sleep.In —mode) and then return to Default condition for HVW reset.

(3) During Reset Complete Time, ID and VCO!M value in OTP will be iaiched to interng! register during this
period. This loading is done every tim= when there is HW resei complete time (INEST) within i5ms after a
rising edge of NRESET.

(4) Spike Rejection aiso applies during = valid reset pulse as shiown as below:

" 10us
IQ-—DI

| Keset is accepted

lDus

ww MW By
Less than 20us wadth posstive spike will be rejected.

(5) It is necessary to wail i5msec after releasmg NRESET before sending commands. Also Sleep Out comenand
cannot be sent for “20msec.

Your Reliable Display Panel and Touch Embedded Solution Enterprise
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8. CTP Specification

8.1 Electrical Characteristics
8.1.1 Absolute Maximum Rating

Item Symboi : Min Max. Unit— Note
Power Supply Voltage VD-D 2.66 3.47 _V
Operating t;mperature | Top -30 +85 °C
Stsnr;_g]e temp;rature 5 Tst > -30 +g5 °C |_
8.1.2 DC Electrical Characteristics (Ta=257C)
(Ambient temperature:25°C, VDD=2.8V, VDDIO=1.8V or VDD!O=VDD)
N . I A M
I ltem | Min. Tup: Max. Unit Note
Power Stpply Voltage/VDD ) 2.66 _;.3 3.47 Vv
Normai _mode operating Cl.J.ITen’[ - 8 “ 14.5- mA
Green mode operating current J -- 3.3 -- mA 3
Sleep mode ;;erating current 70 - ‘32(; uA‘
Doze mo;e operating current -- 0.78 -- mA
Digit;l Input low vo;ageNlL -0:3 - 0.25*VDD Vv y
Digital Input ing; voltage/VIH O.7g*VDD 4 VDD+0.3 Vv
] Digital Output low v.f.:Eta;;eNOL - - 0.15*VDD VL
Digital Output high voltage/VOH i 0.85*VDD -~ -- Vv > !
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Test condition 1: 1.8V host liiterface voltage, 400Kbps transmission rate, 2K pull-ur rasistor

Parameter ] Symbol Min. Max. ! Unit
SCL low period A\ tio 16 Dl e

! SCL high period thi (.6 - us
SCL setup time for Start condition il | 06 . us i |
SCL setup time for Siop condition 2 ks 7|06 . s
SCL hold time for Start condition = .5 0.6 s
SDA setup tiie 3 12 0.1 S us
SDA hold tinie Y L2 0 - us

Test condition 2: 3.3V host interizce voltage, 40GXbps transmission rate, 2K pull-up resistor

Parameter Symbol Min. Max. Unit .
 SCLlow period to & us o |
| SCL high period th 106 = N

SCL setup time for Start condition S W us
| S setup time for Stop condition 5 S ge". - = us

SCL hold time for Sta:t condition thd1 e - us

SDA setup time tso el : us |

SDA hold time s tha |0 : us |

GT9*1 supports two 12CC Siave addresses: CxBA/OxBB and 0x28/0x29. The host cai select the address v
charging the status of Reset and INT piris during the power-on initialization phase. Sce
the diagram below Gt configuration mainods and timings.

Powei-on Timing:

AV DL ——

1 T1z0us EL i % b
1 Host: s
-— i 0S|
I | Output low Sei.aput
VDDID e o |
1 T2>10ms ; T5=
: [TToC Adarselen 1" 3’-50m;
lg—| 12C Addr.select :
! Host:Set output «sh = ": TE0SE
or low ] i
INT e SECMCR (| S [ T s L,
-
r, HostSetouwutiow | T7>100. l | 5mesT6520ms |
o oF +
Ex;: rising edge : T8> Sms :
triggemert -
FESET . ]
! . & ! ol T
:-. Ho:t.Set out_pul low '4 : 1 !
- 1 |
' i
Touch Scan ——- ] ......... L
T9< 100ms L =

Scan perod T= {ELQOms}
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a) Data Transmission
(For example: device zddiess is OxBA/0xEE)

Communication is aiways initiated by the host. Valid Start condition iz signaled by pulling SDA line
fiom “high” to “low” when SCL line is “high”. Data flow or addiess is transmitted after the Start
condition.

All slave devices conri=zcted to I2C bus shotiiti uetect the 8-Lit address issued after Staii condition and
send the correct ACK. After receiving maiching address, GT911 acknowledges Ly configuring SDA
line as output »ort and pulling SDA line low during the ninth SCL cycle. When receiving unmatched
address, namizly, not 0XBA or 0XBR, GT911 will stay in an idle state.

For data bytes on SDA, each cf @ serial bits v be sent on nine SCL cvcies. Each data byte cunsists
of 8 valid date biis and ore ACK or NACK hit sent by the recipierni. The data transmissior is valid
when SCL line is “high”.

YWhen communication is compi=ted, the host will issie the STOP condition. Stop condition implies the
transiticii of SDA line from “lcv/” to *high” when S iine is “high”.

k) Writing Data to G721

(For example: d=vice address is 0xBA/0xBB)

(A o A A A
S -.vddress W | € | Register ¢ | Register L | €| Dow | [€] eesses | Doty lc E
! ‘ K s ' g K| |

Timing foi VWrite Operation

The diagram above displays the hining sequence of the host writing data onto GT911. First, fne host
issues a Siart condition. Then, the host sends OXBA (address bits and R/W bit; R/W bit a5 C indicates
Write operation) to the slave device.

Afier receiving ACK. the host sends the 16-bit i=gister address (wiere writing staris) and the 8-bit
data bytes (to be written onto the register).

The location of the register address pcwier will automatica!ly add 1 after every Write Operaiion.
Therefore, vwiren the host needs to parform Write Operations on a group of registers of coniinuous
addresses, it is able to write continuously. The Write Ogeration is terminated when the host issues the
Stop condition.
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9. LCD Module Out-Going Quality Level
9.1 VISUAL & FUNCTION INSPECT!ON STANDARD

9.1.1 Inspection conditions

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

R
4+ <
Upper
Polarizer
Upper Glas

G X o
il S Bottom Polarizer

9.1.2 Definition

Zone D

Zone B

\E ik i | Zone A

T AT 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 II

AQL:
_ Major defect a0 Minor defect
0.65 < 15

LLCD: Liquid Crystal Dispigy , LCM: Liquid Cryé;tal Module, CTP: Capacitive Touch Panel

' 3 v A Classification of defect
No | Items to be inspected Criteria
s
1} No display, Gpen or miss line
# : ! 2) Display abnormally, Short
1 Functional defects ; , S <

3) Backlight no lighting, abnormai lighting.
,9;th 2 Major

2 Missing | Missing componerits and etc
Overall outline «;iFnension beyond the drawi

3 | Outline dimension ng is not allowed,deformation and etc

o L%
4 Color tone Color unevenness, refer to limited sample
N |

Light dot,Dim spot,(Nciet) !

5 Spof/Line defect Poiarizer 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/\VWhite spot/line, scratcii, crack, etc. 1;

Note1: a) Light dot: Dots appear bright and unchanged in size in which LCD panel is displaying uncer
black pattern.

b) Dim dot: Dots appear dark and unchanged in size in which 1.CD panel is displaying under gtre red, green,
blue picture.
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: Spot defect N : . .
&l light dot ( black/white spoi , pinhole, stain, elc.)

A

o Acceptable Qty
/ Zong~_| 2 :
v Size (mm) A_ B c
00 I > ®=<0.15 lgriore
: 0.15<®=<0.25 3(distance =10mm)
X s Y Ignore
0.25<P=<0.4 2(distarice=10mm) ;
: ©>0.4 0 ;
| D=(X+Y)/2 : L |
@\Dim spot ( light lcakage. dent. dark spot, etc)
- Acceptabl
N cceptable Qty 3
Size (mm) - AA B | C
®=<0.15 Ignore

. 0.15<®=0.25 3(_distance = 10min)
| 0.25<9<0.4 2(_distance = 10mm)
®>0.4 P

(3 Polarizer accidented spot

4 Acceptable Oty

Zone —
Size (mm)\ A B C i

®=<0.2 | Ignore | |
02<®<05 |  2( distance=10mm) Ignore
®>0.5 0

@Polarizer Bubble

F’f'" | A “Vt ble Qt
% ek Acceptable Qty
|
| Size (mm) ‘ A ; B c

®=<0.2 _ ignore
0.2<P<0 .4 3(distance =10mm) Ignore

P>0.4 0
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2.0 [LCD Pixel defect Pixel bad points

' ooy, oup

Item Zone A | Acceptable Qt
Random N<?2
Bright dot | 2 dotsradjacent N<0
3 dots adjacent N<0
, HRandom oy N<2
3 Dark dot | 2 dots adjacent ) N=<0 ]
3 dois 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.
E) 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

2 dot adjacent (vertical) 2 dot adjacent (slant)
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Line defect (LCD

/Polarizer backlight bla 'F _ Length(m Acceptable Gty
S Width(mm) B
ck/white line, scratch, m) A B C
stain) ®=<0.05 ignore Ignore
4.0 s 0.05<W<0.06 L<40 |  Ns3
e iy : : : Ignore
W width, L ¢ length 0.06<W=0.083 L<3.C N<2
W>0.68 Define as spot defect
! N : Count LY |

Electronic Componen | Not allow missing parts, solderless connection, cold solder jcint, mi
smaich, The positive and negative pclarity opposite

5.0
ts SMT.
1. Color: Measuring the color coordinates, The measurement standa
Display color& Brigh rd according to the datasheet or samples.
6.0 ’
tHess. 2. Brightness: Measuring the brigiiiness of White screein, The meas

urement standard according to the datasheet or Samples.

LCD Mura/Waving/ Not visible through 5% NOU filter in 50% gray or judge by limit sampl |
7.0 e il necessary.

Hot spot
CTP s [
B Cover o
Reiated | Size q:)(m‘n-) Ar‘ceptabIeA 1y
sensor acc A B C
idented =01 Ignore
8.0 black/white 0.1<®=<0.2 g a
' spot 0.20<=0.25 | D Igrioie
t 0
’ g ®>0.25
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Ignore | Acceptable Qt
| Width(mm) 9 e
| CTP Cover (mm) A B c
©=<0.05 Ignore Ignore
el 0.05<W<0.06 L=4.0 N<3
0.06<W=0.08 L<3.0 CN=R
0.08<W Define as spot defect
Acceptable Qt
Zone ecl: i
: C
‘ CTP Cover | | Size (mm) &
| Pinhole/ L | | ®<0.1 A gnore
o S 0.1<®$=<0.25 % 3(distance = 10ram)
0.25<$=<0.3 2(distance = 10mm) y
®>0.3 0
| o X 4
: Acceptable Qty
CTP Bondi !! Size CD(mm)
l A B
0] shsieigg ®=<0.1 Ignore
accidented 01<d=<0 2 8 L0 |
bt 0.2<9<025 ,
@®>0.25 0
Assembly b :
: beyond the edge of backlight <0.2mrm
deflection
CTF cover .
X Y z
broken
Z<covip t
X=<0. 5mn Y<0. 5mm
X : length hickness
Y : width Y i
Circuitry brok=n is not allowed.
Z : height
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10. Reliability Test Result

B
Item Condition Inspection after test
High Temperature Operating 80°C S6H
e w4 i % i
Low Temperature Operating | -30°C, 96HR
High Temperature Storage 85°C, 96HR
| . —lnspection after 2~4hours
Low Temperature Siorage -30°C,; 96HR
iy ¥ b £ storage at room temperature,
High Temperature & High
9 & 9 +60°C, 90% RH 96 hours. i’che sample shall be free from
Humidity Operating o, : w;defectS'
-30°C,30 min <~ +80°C,30 min, 1.Air bubble in the LCD;
Thermal Shock (Non-operation)
w Change time:5min 20CYC. 2.Non-display;

C=150pF, R=330,5poinis/panel 3.Missing segments/line; !

Glas :
ESD test Air:£8KV, 5times; Contaci:+6KV, 5 times; N

‘S.Current IDD is twice higher
(Environment: 15°C~35°C, 30%~60%}

Frequency range:10~55Hz, Stroke:1.5mm

than iritial value.

Vibration (Non-operation) | 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)

Remark:

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

2.Samiple size for each iest 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 Critericin: Basic Specification, Electrical Characteristic, Mechanical Characteristic, Optical Characteristic.
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6. The cclor fading mura of polarizing filter should not care.
11. Cautions and Handling Precautions

11.1 Handling and Operating tiie Module

(1) When the module is assembled, it should be attached to the sysiem firmly.

Do not warp oi 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 (o
the medule and back-light unit.

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

(4) Do not allow drops of water or chemicals to remain on the display surface.

If you have the droplets for a long {ime, staining and discoloratior imay occur.

(5) If the surface of the polarizar 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 chioride. It might permanent damage
to the polarizer due o 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 scag.

(8) Proteci 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 shiall be slowly peeled oif 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 “Pcwer ON” condition.

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