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1. General Description

This specification applies to the 65 inch Color TFT-LCD SKD model TES00WM0OE.5. This Open Cell Unit has a
TFT active matrix type liquid crystal panel with 3840 x 2160 pixels and V by one interface; which can display up fo
1.07 billion colors.

* Feneral Information

ltems Specification Unit Note
Active Screan Size 65 inch
Display Area 1428 48(H) = BO3.52({V) mim
Cuthne Dimenson 1440 28{H} = BET 12 (V) mm
Cell Dimension 1440.28(H) = 818.22 (V) x 1.4(D) mm D¢ cell thickness
Driver Element a-5i TFT active matrix
|I]1'5;:|Iay Colors 8 bit + FRC {1.07 billion) Colors
|Numbﬂr of Pixels 3,840 = 2,160 Pixal
|FiIE| Fitch 0.372 (H) x 0.3T2(W) rim
|F'u:a| Arrangement RGE wertical stripe
Display Operafion Mode Mormally Black
Surface Treatment Anbi-Glare, 3H Haze=2%
Transmittance (with Polarizer) 5.1 % Typical valua
Waighi 3800 q Typical valua
Display Onentation Signal input with “ABC" Mot 1

Mote 1: LCD display as below illustrated when signal input with “ABC".

Front side

ABC
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2. Absolute Maximum Ratings

The followings are maximum values which, if exceeded, may cause faulty operation or damagae o the unit or
the unrecoverable damage on tha davica.

tem Symbaol Min Max Umnit Conditions
Logic/LCD Drive Voltage Voo 0.3 14 [Vaolf] oo Maote 1
Input Voltage of Signal Win 0.3 4 [Woltlhe Mate 1
Operating Temperature TOP 0 +50 [*c] Mata 2
Operating Humidity HOP 10 80 [*RH] Maote 2
Storage Temperatura TST -20 +80 [*cl Mate 2
Slorage Humidity HST 10 80 [*RH] MNate 2
Pamel Surface Temperature P5T ] [*c] Mote 3

Maote 1: Duration:50 msec.

Mote 2 : Maximum Wet-Bulb should be 387 and No condensation.

The relative humidity must not exceed 90% non-condensing at temperatures of 40°C or less. At temperatures
greater than 40T, the wet bulb temperature must not excead 397 .

Mote 3: Surface termperature i maasured at 50C Dry condition
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3. Optical Specification

Optical characiedstics are determined after the unit has been 'ON' and stable for approximately 45 minutes in a
dark environment at 25%C. The values specified are measured on the cenler of acltive area and at an approximate

distance 500 mm from the LCD surface at a viewing angle of g and 8 agual to 0°.

Fig.1 presents additional information concerning the measurement equipment and method.

LoD emcihule
,.-""'} SR3, TRO=-100 or equivalent
Oyl shoge -
'\-\.x | B
[ ]
- Swiwn i
Valuas
FParameater Symbol Condition Unit |Motas
Baiin_ Typ. Mz
Contrast Rafio CR 3200 4000 - 1,2
SRA, TRO-100
Response Time (G to G) Tr - 8 16 ms
Color Chromaticity
‘Red Rx 0.665
: Ry 0.322
:Green Gx 0.264
I .................................... Wllh SR3 ................................
. Gy 0.599
e T R e R LR R EEY ERREEEELLEE Standard light source “C° [Typ. 003 e Typ. 003 peeemannnann EETEEE
Blue Bx 0.139
By 0.0a9
W hite Wy 0.273
i Wiy 0.335
WViewing Angle 1.5
= awis, right{g=0") 8, - B9 - degrae
ix axis, laft{p=180%) g 5R3 - 1] - degras
iy ais, up(p=90") 8, - 89 e degree
amis, down (p=2T70") 8y - 8BS - degras

2. Contrast Ralio ({CR) is dafined mathematically as:
Surface Luminance at center location of all white pixzels
Contrast Ratio= Surface Luminance at center location of all black pixels
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3. Reasponse time Ty is the average lime reguired for display transiion by switching the impul signal for five
luminanca ratio (0%, 25% 50%, 7'5%_ 100% brightness matnx) and is basad on Frame rate = 60Hz to optimize.

Measured Target
Response Time 0% 25% 50% 75% 100%
0% __“""'----__ 0% to 25% 0% o 50% 0% b 75% | 0% to 100%
25% 2% 0 0% | | 25% to50% | 25% 0 75% | 25% to 100%
Start 50% 50%to 0% | 50% M0 25% | | 50% 0 75% | 50% to 100%
75% TE% to 0% | 75% 10 25% | 75% to 50% " 75% to 100%
100% 100% to 0% | 100% to 25% | 100% to 50% | 100% to 75% |

Ty is determined by 10% to 80% brnghtness difference of fising or falling pariod. (As illustrated)
The responsa ime is dafined as the following figure and shall be measured by swilching the input signal for
“any level of gray|bright) © and “any leval of gray|dark)’.

FlG.3 Response Time

Any level of qray (Brighn) Any level of gray (Dark) Any level of gray (Bright)

lnu,za%.59ﬁ.rﬁﬂ.1uuu 0%, 25%, 50%, 75% , 100%
100% i ; :
90% e T
] [
| [}
- 1 1
= I 1 h
o : *I I
= I I
58 i |
T = H 1
= ] }i
g i
10% - T T T 4---- -
0%, 25% ,50%, /5%, 100% 4_|
. o
i Time
11

1 1
Ty

-
-.*
E:

4. Light source here is the standard light sourca “C° which is defined by CIE and driving voltages are based on
suitable gamma voltages. The calculating mathod is as following ©
A Measure the “Module™ and "BLLU" oplical spectrums (W, R, G, B).
B. Calulats cell spectrum from “Module™ and "BLU" spacirums.
C. Caloulate codor chromaticity by using call spectrum and tha spectrum of standard light source “C°.
5. Wiewing angle is tha angle at which the contrast ratio is greater than 10. The angles are determined for the
horizontal or x axis and the vertical or y axis with respect to the z axis which is normal fo the LCD surfacse. For
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FIG.4 Viewing Angle

\
®=180° Wm”
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4. Interface Specification

4.1 [Input power
The TEHDOWMNOE.5 Open Cell Unit requires power inpul which is amployed to power the LCD electronics and o
driva the TFT array and liquid crystal.

ltam Symbol Min. Typ Max Unit Mota

Powear Supply Input Voltags Voo 10.8 12 132 W 1

Black pattern - 0.85 1.02 A
Power Supply Input Current | White pattern lon - 0.85 1.14 A

H-strip pattarn - 233 28 A

Black pattern - 1022 12.24 Watt :
Power Consumplion White pattern Pc - 1.4 13.68 Wakt

H-strip pattam - 27 96 336 Watt
Imrush Current lrusH - - 5 A 3

Notel.  The ripple voltage should ba fewsar than 5% of VDD

Note2. Test Condition:
{1) Voo = 12.0%, {2) Fv = B0Hz, (3) Fclk= 74.25MHz, (4) Temperatura = 25 T
(5) Power dissipation check patiern. (Only for powear dasign)

a. Black pattern b. White patiem

c. H-Sirip patiern

Hoted. Measurameant condition : Rising tima = 400yus

%h

[
|
|

10% }

|

' 400

4.2 Input Connection
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B LCD connector: JAE FI-RTES15Z-HF (JAE, V-by-Onea 51pin connecior)

FIN | Symbaol Description MHote | PIN | Symbol Description
1 Voo Power Supply Input Vaoltage 26 | LOCKMN Vi1 LOCK
2 Voo Power Supply Input Valtage 27 END Ground
3 Voo Power Supply Input Voltage 28 Fex0m Vil lane O
4 Voo Power Supply Input Waltage 29 RX0P Vil lane 0
L] Voo Power Supply Input Voltage 30 GND Ground
B Voo Power Supply Input Vaoltage i | RX1M V1 lane 1
T Voo Power Supply Input Voltage 3z Rx1P Wx1 lane 1
g Voo Power Supply Input Voltage 33 GHND Ground
9 M.C. Mo Connection 2 34 R Vx1 lane 2
10 GND Ground a5 RX2ZP Vel lanaZ2
11 GND Grownd 36 GND Ground
12 GND Grouwnd 3r RXaMN Vi1 lane 3
13 GMND Grownd 33 RX3pP Wil lane 3
14 GHD Ground 33 GHD Ground
15 M.C. Mo Connection 2 40 RX4M Vi1 lane 4
16 M.C. Mo Connection 2 41 RX4P Vxl lane 4
1T M.C. Mo Connection 2 42 GHD Ground
18 S5DA [2C Data 34 | 43 RX5M V1 lane &
18 SCL 12C Clock 34 | 44 RX5P Vullane 5
20 WP Wrilte Protection 5 | 45 GND Ground
21 M.C. Mo Connection 2 46 RXEM Wl lane &6
22 M.C. Mo Connection 2 47 RGP Wl lane &
23 M.C. Mo Connaction 2 48 GND Ground
24 GND Ground 49 RXTM Wil lane 7
25 | HTPFDN WVl HTPDN 50 RXTP Wil lane 7

51 GHND Ground

Notel. Pin number start from the left side as the following figure.

v PCB

W iy Dine conrasar

Pirrl Pirs1

Mote2. Please leave this pin unocccupied. it can not be connected by any signal {Low/GND/Mighj.

10
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MNoted. Input control signal threshold voltage definition

ltam Symbol | Min. Typ. | Max. | Linit
Input High Threshold Voltage VIH 27 - is
Input Low Threshold Vaoltage WiIL LI - 0.6 W

Noted. 12C Data and Clock
[2C Data and Clock timing

Parameter Symibal Min. Typ. bdax Unit
SCL clock fraguency fsSCL - - 400 kHz
Clock Pulse Width Low HLOW 1.3 - - us
Clock Pulse Width High tHIGH 0.5 - - LS
Clock Low to Data Output Valid LAA, - - 11 s
Start Setup Tima ISTASU 0.5 - - s
[2C Start Hold Time tSTAHD 0.8 - - s

Siop Setup Time tSTOSU 0.6 - - s
Data In Satup Time toDsu 0.2 - - us
Diata In Hold Tima tDHD a - - s
SCL/SDA Risa Time tR - - 03 us
SCLSDAFall Time iF - - 03 us
START

sDA . R

IN o -

ferasy  teTamn sU Towo
SCLN( | S| e [ _Tiow \
3 L
son /[, X
\

Qut

Input equivalent impedance of SDAMSCL pin

11
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33V

= 3.3k02

]
L

[0
1 15pF

Hotes. Write Protection
Mode selection
WP Mote
L or OPEN | Protection
H Writable
Input equivalent impedance of WP pin

[00E)

= 4700

12
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4.3 Input Data Format
4.3.1 V by one color data mapping

Mode Packer input & Unpacker ;DEEE
o (10bit)
D[0] RICr2]
D[1] RICH3]
D[2] R/Cr{4]
Byte0 D[3] R/Cr5]
Di4] RICHE]
D[5] RICHT]
D[8] R/Cr{8]
D[7] RICH9]
D[8] Grv[2]
D[9] GrY[3]
D[10] Grv[4]
Bytet D[11] Grv[5]
D[12] Gry[6]
D[13] GHY[T7]
= D[14] Gry|[8]
£ D[15] GIY[9]
g‘ D[16] B/Cbf2]
= D[17) B/Cbj3]
D[18] B/Cbf4]
Byte2 D[19] B/Cb{5]
D[20] B/Cbi6]
D[21) B/Cb{7)
D[22) B/Cb[8]
D[23] B/Cb{9]
D[24] -
D{25] -
D[26] B/Cb{0]
Byte3 D[27] B/Cb{1]
D{28] Gry[0]
D{29] GrY[1]
D[30] RICHO]
D[31]) RICH1]

13



Shenzhen Amelin Electronic Technology Co.,Ltd

4.3.2 Color Input Data Reference

The brightness of each primary color (red, greéen and blue) is basad on tha 10 bit gray scale data input for the color;
the higher the binary input, the brighter tha color. The tabla balow provides a referancea for color versus data mput.

COLOR DATA REFERENCE
input Color Data
RED GREEM BLUE
Color
MSBE LSB| MSB LSB |MEE LSB
RS HEIFlT R5|R H:!IF!Z 1|R0|G3|GB|GT|G6 EIC-HIGHIGE G EILEIBI‘:I?IE-E E-EIEH EI-EIE.E B1|B0

Black o(ojo|jOjOo|O|OjO|OjO(O|O go|jojaojo|o gjojojojojojojojo|0|0

Red{1023) 111|111 {1|1|1)|1|1|0}0O o0 [I. ajo ojojojxjOoj0jO|O|0 |00

Green{1023) |0 |00 |00 |0 |OjO|OjD (1T |1 11111 (1| 1]JOJO§jOjO0§jOjOJ0j0|0D(0
Basic |gjye(1023) o|oj0jD;O0|0(D;O0|0;O(OjO (O[O D;O;O;O(O(O)1 1113113031 (1]|1
c"':""':"{:‘yan o(ojo|ojo|ojojO|OjO(1Qt (T[0T TQrQj1]aqj1([1]|1

Magenta 11111 |1|{1j1|1|1|ojo(o(o|ojojojo(O(O)1jTq1j1j1]1q1|1(1]|1

Yellow 111|111 {1]r|1j1f{1q1{1(r|1j1j1j1(1|(t1jojojojoiojojo|o(O|q

White IR R R AR R R RN RN R R R R RN A E RN R AR RN R NE B

RED{0O00) o 00 o|ojo|0 g(ojojo ] gjojojojo|0|0

RED{OO1) oiD:0i0 0iD:1]|0 QiD:0:0 ] Q:Q:i0:i0i0i0 |0
R |

REDy1022) 1{1|1)1|1|(1|1|1|1jojojo|o|0|OjO|jO|OD|O|D|D|OjOjOjO|O|O|O|OD|D

REDY1023) 11111 |1|{1|1|1|1|0jO0(O|0O]|O .[I ojo|o|o|ojojOojojO|OjO|O|O|D

GREEN(DOD) |0 |O|D 00 0|0 gjo|o|o(ojojo|jo|O|O|OjO|jO|OJO|O|D|O|O(OD

GREEMN(DO1) o000 0|0 ojo|joj0|0 [I ojo|o0|1|0j0;D|0O0DjQO§0Dj0|0 |0
N g

GREEN{1022)|0 |O|OD|OjO|(0|O0jO(OjO|1]1 |1 |1 (11 j1]1|1|0]|O|jOjO|OjOjO|D]O|D|0O

GREEN(1023)|0 |O|O|DjO|(0Q|OjO(O|O|1}1 |1 |1 |11 |1]1|1|1]|O|jOjC|OjO|O|O|O|0O|O

BLUE{0DO) G|ojo|joj0|O|OjO|O|0O]| 0 ojfoqoj)0 ogjojojojojojOj0O|0|O(0O

BLUE{0D1) G|jojo|j0|0|0jO |00 |0 oo .[l- 0 Qo000 OO0} O |01
B | —

BLUE(1022) |Oo|olO|OjO|(0|OjO(0jO|OjO|O|O(OJOjOjO|O|O]|1 10110118111 |1]|0

BLUE{1023) ] 00 0|0 0 oo [I. 0 CIERENESREEEERRERENE NS

14
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5. Signal Timing Specification

5.1 Input Timing

This is the signal timing requirad at the input of the user connactor. All of the interface signal timing should be

satisfied with the following specifications for its proper operation.

Timing Table
Signal ltermn Symbol Min. Typ. Max Unit
Period Tv 2200 2250 2715 Th
\Vertical Section Active Tdisp (v) 2160
Blanking Thik (v) 40 90 555 Th
Period Th 530 550 600 Telk
Horizontal Section Active Tdisp (h) 480
Blanking Thik (h) 50 7o 120 Telk
Clock Frequency Felk=1/Tclk 66 74.25 7 MHz
\Vertical Frequency Frequency Fv 47 60 63 Hz
Horizontal Frequency Frequency Fh 120 135 139.2 KHz

15
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The timing diagrams of the input timing
Two Section Mode
(Lane1~8 V-by one data: 1, 2, 3, 4, 1921, 1922, 1923, 1924)

i
i
"

s § 11
144 i1 E i iELY o ow 23
TGl E E g §g W
cERRE L IO RN TR R L
H 4
LML LR R C NSRS R T AR =5
el |E2) E2)RR| (32 (5) 5F |q) (R ||E@| B@ |2 |ER||E| |E
<1 u) f) |52 (%2 R i (G| (s2 (E2)|E2) B2 (e R(EQ) R 2| .
SRR EEEEE :
| = == — = — =1 1= a
el el (el lal(a[a] [l a] [ [a][&] [a][e|[a] e] s : £
EiE?EIE-EEEEFiE!E? T
A EEEEEEE L E
%] (4| 4 (2| (a2 [a2] ax (3| |ex| w2||e2| w2 |-f| -7 -1 - -k
ve| v we ve) (2 (42 e (o] =a| =a| =2| 2 [-1] (<)1) 2 [X]
2| %) 5 6| |ae) x| |an) ex| |=n| 2| w2 [sq| =2 [s) D =5
wz| vz w2 (w3| (i) [2d| = (2| [sd| (si 22| s |e@| i) |et] ot <
2| (31) 5] [22) |ea o] en o] o] [s2| (a2 st [s2] 2|52 0 g e
wi| (07| vz| vz 22| (22| (2 (22| (s [ak|(ak| |52 [=2| =2 w2 |- . [
v | — ] — ! .5
o e a1 L 1 X
BN ERER I O I E R E R E R
SRENENENE ﬁ!%!;g_!i Bf| E| B [F| E2|(E| R 7
«f [=q| =7 =) %2 [5q] (q |%a) (e | sd|[m2| m [=q| (5| [E2| E2 . =
FEEEEEEEEEEEEEEEE T il
| l - - - iy |
ellolel (el ellale! e e e e e e el la] | @ B
B[R B0 B((E((2)(2((8) 2| E[ 2| |0|[E] F||F = s
1 i 1 1
| | | 5
= E EEE | g
w2 v w (w2 (gd o] e (=2 [sd) (s|(sd| =2 [-q|[-2)[-2] -1 i
B M| ND (NR| (@3 |ed) wR |md| (ad|eE|(wd| W2 |-| -] -1 [T T
! : o e B s s I e Y e s I -

Mate1. Display position is specific by the rise of DE signal anly.
Horizontal display position is specified by the rising edge of 1* DCLK after the risa of 1* DE, is displayed on
the left edge of the screen.

Note2 Vertical display position is specified by the rise of DE afler a “Low” level period equivalent to eight times of
horizontal period. The 1¥ data corresponding to one horizontal line after the rise of 1° DE is displayed at
the top line of screen

Nate3. If a pariod of DE “High® is less than 3840 DCLK or less than 2160 lines, the rest of the screen displays

black.

Nated. The display position does not fit to the screen if a period of DE “High™ and the effective data pariod do not

synchronize with each other.

16
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5.2. V by one spec

am Symbal Min. Typ. Max Unit Mota
T 10bit
VRXINPIN input sach bit Period ﬂ'; 310 " a7g ps 1
Recaivar Clock ad Spact Folk Fclk
R RFBGI Specie Felk_ss 5 MHz | 2
Modulation ranga - -01.5%: +01.5%
Hmwe.r Clock : Spread Specirum Fss 0 KMz
Modulation frequency
CDR training pattern ime Tiock - 500 -- us 1
Lal_:a!-u:y from LOCKN HIGH" to clock L1 0 _ _ i 1
training pattem
Latency from LOCEMN LOW o normal
L2 - - 70 1
Bb10b data e
CML Differantial Input High Threshold VaTH +50 - - mY e
CML Differential Input Low Threshaold Van - - -50 mi e
\eb CML Common mode Bias Vollage Veor 0.8 0.2 1.0 Moz
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2. Receiver Clock S5C0G (Spread spectrum clock generator) is defined as below figures.

Felk_ss{max) =

Felk_ss{min}

3. V-by-one Intra-pair Skew

Fclk

1/Fas

Tratea Trtrs {

VRXINLP /
’ 7
il I
WRIRA_M 1
1
Tryirs Tres,
4. V-by-one Inter-pair Skew
WRXINT_F r‘l’
Crher charinsl i
VRINY_P A /
Teer Teter
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5. Eye diagram at receiver
Eye Mask

I 1
r&— 1Ul=1/(serial data rate) —3
1 i
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5.3. Power Sequence for LCD

B0% %
Penwrar supply
input voltage — 1::%/ {ﬂtﬁﬂ 105
(VDD) _
e TH U
interface Signal Valid Data(Video data)
{v by one) -
GHD
I+ —a
K] H
Backlight on/off
contrel signal
A0
User control signal B -3/? _________ WA
AR P ipin
M EE..'I } ¥ -II'K .."}K\'-.
12C Read / Write to i
GO
Values
Parameter Linit
Min. Type. Max.
t1 0.4 — a0 ms
t2 40 - - ms
t3 640 - — ms
t4 0" — — ms
t5 0 .- .- ms
{31 --- — R ms
t7 1000 - - ms
t8 20 - 50 ms
19 0 - — ms
t10 800 - .- ms
t11 150 - e ms
Mole -

{1) t#4=0 : concam for residual patiern befors BLU turn off.

{2} 16 : voltage of VDD must decay smoothly after power-off. {customear system decide this value)

{3} 17 : When the power supply input voltage[\VDD) is off, be sure to pull down tha valid and invalid data to 0W.
(4) When user confrad signal is M.C. (no conneclion), opanaed in Transmitted end, 18 fiming spec can be

nagligible.
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6.0 BACKLIGHT UNIT
6.1 LED LIGHTBAR UNIT CHARACTERISTICS

Value .
Parameter | Symbol Nin. Typ. Max. Unit Note
Lightbar input Voltage V 96 102.4 108.8 VRus One channel
Lightbar input current I 300 mA One channel
Power consume w 30.72 W One channel
Lightbar Life Time LeL 30000 - Hrs

Note (1) The lifetime is defined as the time which luminance of the LED decays to 50% compared to the

initial value, Operating condition: Continuous operating at Ta=25+2C , IL=1.2A.

The pin configuration for the housing and leader wire is shown in the table below.
Light bar connector type: (Cvilux)JX-WC2-65D1SKL0-001 PH2.0-2PIN*4PCS

PINZ |

A% PINL |

et
PHZ..G-2%
The Light bar Diagram
L01 L0Z LO3 L30 L31 132
L33>_L34_L3:a_ - _]_62_I_63_LG4
A Q__RCH_RO__ROB_ - _RBO_R?al_R?)Z__Q K
R33_R34_R35_ - _RESZ_RSB_Rﬁ4

LED Numbers: 1p 7= &t f#i i 16pcs 474k, 1pcs fT451#H 8pcs /T &k, M 32 & 4 )f
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6..2 OPTICAL SPECIFICATIONS

The relative measurement methods of optical characteristics are shown in6.2. The following items should be measured

under the test conditions described in 6.1 and stable environment shown in 6.1.

ltem Symbol Min. Typ. Max. Unit Note
Contrast Ratio CR 3200 4000 — —
_ Variation GtoGa - 8 16
Response Time ms
Gray to gray GtoGsw — 8 16
Center Luminance of White Lc 350
White Variation SW -
Transmittance T 5.1 %
Rx —
Red Ry —
Gx _
Color . Green Gy Typ. TBD Typ. —
Coordinates Bx -0.03 +0.03 —
[CIE 1931] Blue ' '
By —
. Wx —
White Wy —
Viewing Angle  (CR) 10)
X axis,right(®=0° ) Or — 89 —
X axis,left(®=180° ) 0 — 89 — De
X axis,up(®=90° ) O — 89 — 9
X axis,down(®=270° ) 04 — 89 —
Gray Scale - - -

Note (1) Definition of Viewing Angle (0x, 0y):
Viewing angle are measured by CS-2000.
Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) =L255/L0
L255: Luminance of gray level 255
L 0: Luminance of gray level 0
CR =CR (5), where CR (X) is corresponding to the Contrast Ratio of the point X at the figure in
Note (6).
Note (3) Definition of Gray to Gray Switching Time:
The driving signal means the signal of luminance 0%,20%,40%,60%,80%,100%.
Gray to gray average time means the average switching time of luminance 0%,20%,
40%,60%,80%,100% to each other.
Note (4) Definition of Luminance of White (Lc):
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Measure the luminance of gray level 255 at center point and 9 points

Lc =L (5), where L (X) is corresponding to the luminance of the point X at the figure in Note (6)
Note (5) Measurement Setup:

The LCD module should be stabilized at given temperature for 30 minutes to avoid abrupt

temperature change during measuring. In order to stabilize the luminance, the measurement

should be executed after lighting Backlight for 30 minutes in a windless room.

LCD Module
— LCD Panel

Center of the Screen Display Color Analyzer
(Minolta CA210)

| Light Shield Room

(Ambient Luminance < 2 lux)

Note (6) Definition of White Variation (W) :
Measure the luminance of gray level 255 at 5 points
8W = Maximum [L (1), L (2), L (3), L (4), L (5)]/ Minimum [L (1), L (2), L (3), L (4), L (5)]
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7.0 DEFINITION OF LABELS
7.1 LCD MODULE LABEL

The barcode nameplate is pasted on each module as illustration, and its definitions are as following explanation

T650QVN |
(06. 5)
RoSH Verified TIDRS0ADS vy

:mﬂ IHdL28A00018aT1 00
L 3

A ot MADE IN CHINA /

g
r
Fl

S AR )

D= R RN, T DA L
ey — L
E— ) [

(TR L]

1662l—5m=EM. 16 s § 21 B, NANAENA AC 8
0001—¥AK W
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7.2PACKING
7.2.1 PACKING FORM
A Package quantity in one Pallet: 6pcs
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8. Precautions

Please pay attention io the followings when you use this TFT LCD Open Call unit and strongly recommendad
o contact AUD if modula process advice s required.

8.1 Storage
Whean storing opan cell units, the following precautions are necessary.

{a) Store them in a dark place. Do not exposa the opan call unit to suniight or fluoresceant light.

{b} Store them al the advised storage temperature between 5T and 35T at normal
humidity(35%H-T5%rH).

{c) The polarizer surface should not come in contact with any other object. It is recommended that they ba
stored in the containar in which thay wem shipped.

(d} Be careful of condensation. Condensation makes damage o polarizer or alectrical conlacted parts. And
after fading condansation, smear or spot will ocour.

() SUMIKA POL is used in this TFT LCD moduwle. Please take action to prevent the discoloration if Alumina
Front Bezel is used.

8.2 Module Assembly
8.2.1 Protection film peeling

{a) The protaction films of polarizer had attached on the both sides of open cell polarizer surfaces. Handlers
should peel them off with cara. Whila the protection film is being peeled off, static electricity is easily
generated on the polarizer surface. Pleass follow the instructions listed below o reduca ESD failure risk.
{b} People who handle the unit should wear antistatic wnstbands on hands. The band should be connected
o the common ground with a curmant limiting resistor which is most commonly one megohm, ratad at least
114 walt with a working voltage rating of 250 volts.
{c) Conmect the groundad pads on source PCB fo ground with less than 1 ohm rasistance as balow figura.
{d} The pesaling direction is recommeanded in below figure.
(e} During peeling off process, onized air should continuously & stably be blown on the surfaces of
protaction film and polarizer. The flow rate of ionized air should be monifored panodically.
(F} It is recommended to peeal profection films off as slowly as possibla. (constant spead more than B
saconds per film.)
(g} The protection film should not be contacted o the IC{sowrce and gate) or sourca PCH.
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Thas ground pad ponbact o tha Tha ground pad oonlect o the
Iﬁmﬁlmrm1mﬂ“ﬂbﬁﬂm ﬁmhumﬂn whils paring
probscion film iz bon fim,

8.2.2 Assembly Precautions
(a) Remowva the stains with finger-sialls wearing soft gloves in order to keep tha display dean in the process
of the incoming inspection and the assembly process. When the surface becomes dusty, plaase wipe gantly
with absorbent cotton or other soft materials like chamois soaks with petroleum benzene. Normal-hexane is
recommended for cleaning the adhesives used o atiach front! rear polanzers. Do mot use acetone, toluens
and alcohol because thay cause chamical damage fo the polanizer.
(b} Do not touch, push or rub the exposed polarzers with glass, tweezers or anything harder than HE pancil
lead. And please do not rub with dust clothes with chamical freatment. Do not touch the surface of polarizer
with bare hands or greasy clothas. (Somea cosmelics are detimanial to the polarizer.)
(c) Use the tray to transport open cell can prevent open cell brokan and electrical components damage.
(d} ¥ou should consider the mounting structure so that uneven force (ex. Twistad siress) is not applied o the
call. And the frame on which a call is mountad should have sufficient strength so that axternal force is not
transmitied directly fo tha cell
(e} Be careful not to give any extra mechanical stress to the paneal when designing the set, and BLLU kit.
(f) Do not use cover casa which made of acetic acid type and chlorine type materials because acetic acid type
maierials generales corrosive gas which will damage the polarizer at high temperaturea and chlonne type
materials causes circuit break by electro-chamical reaction.
(g) When the panel kit and BLU kit are assembled, the pansl kit and BLU kit should be attached to the sat
system firmly by combining each mounted holes. Be caraful not to give the machanical siress. Elecirostatic
discharge may easily damage fhe electronic circuits on the open cell unit Make cerain thai treatment
persons are grounded, (ex: anli-static wristband or elc) and don't touch interface pin directhy.

8.2.3 FFC & PCB Precautions
(a) Refrain from applying any forces o the source PCE and the drive IC in the process of the handling or
installing to the set If any forces are applied to the product, it may cause damage or 8 malfunction in the
panel kit.
(b} Do not pull, fold or bend the source COF and the gate COF in any processes.
(c) This panel has its circuitry of PCB's on the rear side, so it should be handled carefully in order for a force
not to ba applied.
(d) Do not towch the pins of the inferface connactor directly with bare hands.

27



Shenzhen Amelin Electronic Technology Co.,Ltd

{g) Tha connector is 8 precision device fo connect PCE and transmit elactrical signals. Operators should
pluglun-plug the connacior in parallal way during module assambly.

{f} Tha cables betwean TV SET connector and Confrol PCB interface shouwld be connected directly to havea a
minimized length. A longer cable betwesn TV S5ET connacior and Controd PCB inlerface maybe operate
abnormal display.

8.2.4 Flicker adjust
In crdar to prevent potential problams, flicker should ba adjusted by optimizing the Yeoom value in customer
LCM Lina through the 12C Interfaca. Datail settings please rafer to appandix section.
8.3 Aging
Be sure to age for over 1 hour at least, which the product is driving initially to stabilize TFT Charactanstic.
8.4 Operating Precautions
{a) Be cautious not o give any strong machanical shock or any forces o the panel kit. Applying any forces o
the panal may cause the abnormal operation or the damage to the panel kit and the back light unit kil
(b} Avoid the condensabon of watar which may rasult in the improper operation of product.
{c} It is recommended to opearate the LCD product under the normal conditions as balow:
-VDD=12V
- Tamperature=25£10C
- Display pattern : continually changing pattearn
{d} Response tima depands on the temperature. (In lower tamperature, it bacomes longer)
(d} If the product will b& used undar extreme conditions such as undar high temperature, humidity, display
patierns or the operation time ebc.., it is strongly recommended to contact AUD for the advice about the
application of engineanng. Otharwise, its reliability and the funclion may not be guaranteed. Extreme
conditions are commaonly found at airports, transit stations, banks, stock markats, and controlling systems.
8.5 Others
{a) Module designer should apply adequate thermal solufions o keep the electrical components surface
temperature under confrol imiE (ex: Sowrce Drver IC 100°C, Components on T-con PCB 857
Operations over the temperatura can cause damages or decreasa of lifetime.
{b)} Protect the TFT LCD open call unit out of the static elecincity in all process. Otharwisa the arouit IC could
be damaged.
Reference: The environment ESD contral standard of AUD

Itam Conirol standard

ESD All erwvironment ESD controlled under 200V
GGimound All equipmeant ground should be less than 1ohm.
resistance

{b) Mote that polarizer could be damaged easily. Do not press or scratch the bare surface with the matarnial
which is harder than a HE pencl lead.
{c) Wipe off water droplets or ol mmediately. If you keave the droplats for a long time on the product, the stain
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or the discoloration may occur.

{d} If the surface of the polanzer is dirty, clean it using the absorbent cotton or the =oft cloth.

(e} i tha liquid crystal matenal leaks from the panal, this should be kept away from the eyas or mouth. If this
contacts to hands, legs, or clothes, you must washed it away with soap thoroughly and see a doctor for the
medical examination.

{f) The module has high frequency circuits. The sufficient supprassion to the electromagnetic interference
should be dona by the system manufacturers. The grounding and shialding meathods is important fo manimize
the intarference. The sufficient supprassion fo the EMI should ba dona by the 58t manufacturars.
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9. MECHANICAL CHARACTERISTICS
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