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1. GENERAL DESCRIPTION
1.1 OVERVIEW
N133HCE-EP2 is a 13.3" (13.3” diagonal) TFT Liquid Crystal Display NB module with LED
Backlight unit and 30 pins eDP interface. This module supports 1920 x 1080 FHD mode and can

display 16,777,216 colors.

1.2 GENERAL SPECIFICATIONS
Item Specification Unit Notes |
Screen Size 13.3 diagonal |
Driver Element a-si TFT active matrix - -
Pixel Number 1920 x R.G.B. x 1080 pixel -
Pixel Pitch 0.1529 (H) x 0.1529 (V) mm -
Pixel Arrangement RGB vertical stripe < \ -
Display Colors 16,777,216 cuivr -
Transmissive Mode Normally black - -
Surface Treatment Hard coating, Glare - -
Luminance, White 300 cd/m2
Color Gamma 72% NTSC
Power Consumption Total 3.17 W (Max.j\@" call'ab7 W Max., BL 2.60 W (Max.) Q)

Note (1) The specified power consumption (with,/onvarter efficiency) iswwwader the conditions at VCCS =
3.3V, fv =60 Hz, LED_VCCS = Typ, fPWM ;220 +z, Duty77100% and Ta = 25 + 2 °C, whereas Mosaic
pattern is displayed.

2. MECHANICAL SPECIFICATIONS

Item |__ Min. | yp. | Max. Unit | Note
Horizontal (H) 299.96 300.26 300.56 mm
Module Size Vertical (V) 176.94 177.24 177.54 mm D(?2)
Thickness (1) ; 2.25 2.40 mm
. Horiz(nte - 293.76 - mm
Active Area Vertical - 165.24 - mm
Waeight \ O 197.5 210 g

Note (1) Please iefer to the atr«m”\ ‘d glrawings for more information of front and back outline dimensions.

Note (2) Qimeisions are measuiad by caliper.
2\

2.1 COXNECTOR TYPE

Pletae rerarappendix outline drawing for detail design.
Connectur Part No.: IPEX-20455-030E-76

User’s connector Part No: IPEX-20453-030T-03
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3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value )
Item Symbol - Unit Note
Min. Max.
Storage Temperature Tst -20 +60 °C (1)
Operating Ambient Temperature Top 0 +50 °C @), (@

Note (1) (a) 95 %RH Max. (Ta < 40 °C).
(b) Wet-bulb temperature should be 39 °C Max.
(c) No condensation.

Note (2) The temperature of panel surface should be 0 °C min. and 60 °C me,

Relative Humidity (%RH)

100
95
80 T
60 T .
Operatiziy. Range \
40 T
20
S
. U Storage: Range
\ \ 9 i \ \ \ \ \ |
-40 -20 0 2] 40 60 80

Temperature (°C)

3.2 ELECTRICAN ABSOLUTIEARATINGS
3.2.1 TEL =CD MODULRE,

Item Symbol i Value Unit Note
Min. Max.
Power Supply#altege VCCS -0.3 +4.0 \% 1)
Logic Input V¢ tage Vin -0.3 VCCS+0.3 \%
Converte. "apu; Voltage LED_VCCS -0.3 (26) \% (1)
Convgiwpr Control Signal Voltage LED_PWM, -0.3 (5) Y Q)
[canveial Control Signal Voltage LED_EN -0.3 (5) Y Q)

Note *(1) Stresses beyond those listed in above “ELECTRICAL ABSOLUTE RATINGS” may cause
permanent damage to the device. Normal operation should be restricted to the conditions
described in “ELECTRICAL CHARACTERISTICS".
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4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

PRODUCT SPECIFICATION

| TIMING ‘§
2:;222 port _ ., CONTROLLER . g |> TET LCD PANEL
=z <
T EDID < o
- 0 A
vecs —»f EEPROM %
@) @)
GND —p e} c ﬁ
Z DC/DC CONVERTER & -
Z —>
g REFERENCE VOLTAGE
Converter a GENERATOR
Input Signals Py
»| LED CONVERTER ———J BACKLIGHT UNIT
|\
4.2. INTERFACE CONNECTIONS
PIN ASSIGNMENT
Pin Symbol _D\_Q:_r@& AVa Remark
1 NC No Connection {Resarves for LED Jast)
2 H_GND High Speed 3r;'>
3 ML1- Complement Sighal-Lane 1
4 ML1+ TrueSgnel-Main Lane 4
5 H_GND High 3neei Ground
6 MLO- Co npienient Sigral: ._’-me 0
7 MLO+ |||Je Signal-i ’I;ur_..Q. c0
8 H_GND High Speed Gréund
9 AUXG True Si;f‘ajxiliary Channel
10 \ ATL,_K— CarernTne 1t Signal-Auxiliary Channel
11 «\“4_GND _|High Speed Ground
12 VCCS Power Supply +3.3 V (typical)
13 VCCS Power Supply +3.3 V (typical)
14 RIST_EN  |Panel Built In Self Test Enable
15 GNDU Ground
16 SND Ground
17 # HPD Hot Plug Detect
e BL_GND |BL Ground
19 BL_GND |BL Ground
20 BL_GND |BL Ground
21 BL_GND |BL Ground
22 LED_EN |BL_Enable Signal of LED Converter
23 LED_PWM zmh\felftgmlng Control Signal of LED
24 NC No Connection (Reserved for Hsync signal)
Version 3.0 16 January 2019 7148
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25 NC No Connection (Reserved for INNOLUX test)
26 LED_VCCS |(BL Power
27 LED_VCCS |(BL Power
28 LED_VCCS |BL Power
29 LED_VCCS |(BL Power
30 NC No Connection (Reserved for INNOLUX test)

Note (1) The first pixel is odd as shown in the following figure.

w
0
)
-
o
=
M
0
=
[®)
S

v

N
— 14&13“ ‘
Video Stream Direction )

Note (2) «Lhe sitting of BIST fuincion are as follows.

r—

Pin Enable Disable
BIST EN Hi Lo or Open
Hi = Migh level, Lo = Low level.
Version 3.0 16 January 2019 8/48
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4.3 ELECTRICAL CHARACTERISTICS
4.3.1 LCD ELETRONICS SPECIFICATION

Value )
Parameter Symbol - Unit Note
Min. Typ. Max.
Power Supply Voltage VCCS 3.0 3.3 3.6 Y ()
Ripple Voltage Vrp - 50 - mV (8]
Inrush Current IrusH - - 1.5 A 1,2
Mosaic 146 172 mA 3)a
Power Supply Current [Black lcc 138 163 mA (5)
(Heavy »
Pattern) 352 395 mA |
HPD Impedance Rupp 30K | oimy | 4)
High Level 2.25 { ™25 vill (s
HPD '
Low Level 0 - 04 v o)
Note (1) The ambient temperature is Ta = 25 + 2 °C.
Note (2) lrysh: the maximum current when VCCS is rising
lis: the maximum current of the first 100ms ai‘ar pawer-on
Measurement Conditions: Shown as the foliowing figure. Testbattzrn: black.
+3.3V
Q Q1 SK14 f\ﬁ
<o/ > vces
Ig FUSE < (LCD Module Input)
R1 1uF
47K I
(High to ITow) | ?
(Control Signal) v I |T‘ Q2
sw > o st. 0
1K
+12V, ‘
r VRL X 4 | c2
oA
J_ 0.01uF
uF o
VCCS rising time is 0.5ms
Version 3.0 16 January 2019 9/48
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+3.3V. s/
//

Note (3) The specified power supply current is under the conditions at VCCS =3.3V, Ta=25+21¢, oC

Current and f, = 60 Hz, whereas a power dissipation check pattern be'ow is displayed.

a. Mosaic Pattern

I i
S

Note (4) The specified signals.ave e quivalent impedances pull down to ground in the LCD module
respectively. Custaineis shinuld keep u » ipput signal level requirement with the load of LCD
module. Pleas¢ refersio Note (4) ufd. 2 LED CONVERTER SPECIFICATION to obtain more
information.

Note (5) When @.source detects a2 lcw-ahing HPD pulse, it must be regarded as a HPD event. Thus, the
solrce hust read the, ik /'sink status field or receiver capability field of the DPCD and take

corrective action.
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Value
Parameter Symbol Unit Note
Min. Typ. Max.

Converter Input Power Supply Voltage | LED_Vccs 5.0 12.0 21.0 \Y
Converter Inrush Current ILEDrusH - - 15 A D)
LED_EN Control Backlight On 2.2 - 5.0 \% 4) 4
Level Backlight Off 0 - 0.6 v A
LED_EN Impedance Rieo_En 30K - - ohm | (£)

PWM High Level 2.2 - (] N0 R
PWM Control Level : —

PWM Low Level 0 - 0.6 \/ 4)
PWM Impedance Rpwm 30K L - [»7ohm 4)
PWM Control Duty Ratio \ - 100 % (5)
PWM Control Permissive Ripple VPWM_pp 1 \ ) 100 mv
Voltage
PWM Control Frequency fefum | 190 l - 2K Hz (2)
LED Power Current| LED_VCCS =Typ. ILEED ‘ 101 Sl =206 217 mA )

T _

Note (1) ILEDgrysH: the maximum cursen{i wiien LED_VCCG is rising,

ILED;s: the maximum cifsrent ¢1 the first 100ms after power-on,

Measurement Conzitions:/Shown as tie “allawing figure. LED_VCCS = Typ, Ta = 25 + 2 °C, fpwm

=200 Hz, Du

ty=100¢ 5¢

LED_VCCS(Typ)

(H atocm
(Cor. ol Signai,

AW=24\ \

N

Q1 IRL3303

o/ \ o

47K

+

Q2

IRL3303

L J_VCCY(Typ)

1K
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VLED rising time is 0.5ms

LED_VCC

LED pwM IV

LED EN WV

ILED

Note (2) If PWM control frequency is applied in the range tess than 1Krz, the™*waterfall” phenomenon on the
screen may be found. To avoid the issue, it'l: assuggestion that P¥VM control frequency should follow
the criterion as below.

PWM controrfrequerncy fpyyiehot!d be in the range
(N+0.53) * f < fopal < (N +0.66) * f
N : Integer (N >3)
"\ Frame rate

Note (3) The specified 42D piwier supply currerisis under the conditions at “LED_VCCS = Typ.”, Ta =25
12 °C, fpwm = 20041z, Duty=100%.

Note (4) The specified“signals havejeqgrivalent impedances pull down to ground in the LCD module
respectively. Customersiéshiuld keep the input signal level requirement with the load of LCD
meduie. For exampie, the figure below describes the equivalent pull down impedance of
LED_EN (If it exists). The rest pull down impedances of other signals (eg. HPD, PWM ...) are in

the same goncept.

- LCD Module
! LED_EN

RLED_EN %
4_‘;

Note (5) If the cycle-to-cycle difference of PWM duty exceeds 0.1%, especially when the PWM duty is low,

SYSTEM
CONNECTIOR

slight brightness change might be observed.
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4.3.3 BACKLIGHT UNIT

Ta=25+2°C
P t Svmbol Value Unit Not
arameter ymbo Min. Typ. Man. ni ote
Supply Voliage | Vo | 270 260 00 | v
0,
LED Light Bar Power (1)(2)(Duty100%)
I 70.0 mA
Supply Current
Power Consumption PL - 1.960 2.100 W (3)
LED Life Time Lg, 15000 - - Hrs |(4) AY,

Note (1) LED current is measured by utilizing a high frequency current meter as shown'below :

Vil

LED

Lighs,Bai
Light Bar Feedback

Channels

Note (2) For better LED light bar drivingsquatity,’it is recommended to utilize the adaptive boost converter with
current balancing function t¢ drive LED light<var.

Note (3) P =1 xV (Without LED { onvertir transfeneffic.ency)

Note (4) The lifetime of LED ssGcfined as tlig (inia Wwhkien it continues to operate under the conditions at Ta = 25 +2

°C and I = 14,0 mA(Per EA) unti the rsightness becomes = 50% of its original value.
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4.4 DISPLAY PORT INPUT SIGNAL TIMING SPECIFICATIONS
4.4.1 ELECTRICAL SPECIFICATIONS

PRODUCT SPECIFICATION

Parameter Symbol Min. Typ. Max. Unit Notes
Differential Signal Common Mode
Voltage(MainLink and AUX) VeM 0 2 v (1)
AUX AC Coupling Capacitor C_Aux_Source 75 200 nF (2)
Main Link AC Coupling Capacitor C_ML_Source 75 200 nF (3)

Note (1)Display port interface related AC coupled signals should follow VESA DisplayPort Standard
Versionl. Revision 1la and VESA Embedded DispIayPortTM Standard Version 1.2. There aré

many optional items described in eDP1.2. If some optional item is requested, please contac: us

Vo, -com-- - O — -
D \ ,/‘ j
Vem --g----------- %------€- 7\—- -- VA
_____ - - —
Single Ended Vo h
ov -l AN ___ AR _____

(2) Recommended eDP AUX Channel topoloay a,as bziow and the AUX AC Coupling Capacitor

(C_Aux_Source) should be placed on the£ouise device.

1
C_Aux_Source 1 C_Aux_Tilik
T AaxNa D TS
| = — N
50 ohms Vhias_Tx y 1 Vilas_Rx 50 ohms
Aux Ch ‘ : Aux Ch
Tx 50 ohms i AUX CH P> | 50 ohms Rx
’ -]
! 1 1 :
CAux \Jpurce | : C_Aux_Sink
: : —0
@ 5 !
lourvy Sink
Conpector  Connector
(3) Reacommended Main \Lini¢ Channel topology is as below and the Main Link AC Coupling

Capacitor (C_ML_Souice) should be placed on the source device.

! 1
! 1
C_ML_S ' ! C_ML_Sink
_ML_Source : MLN _ML_Sin
‘ |— L |
- " | _
. 50 ohms Vbias_Tx : : Vbias_Rx 50 ohms
! -~ 1 50 ohms | ML P ' 50 ofms RX
P ! - 1
|1 ] | 11
L7 L —1
1 \ .
C_ML_Source 1 | C_ML_Sink
! 1
! 1
! 1
! 1
! 1
Source Sink
Connector Connector

(4) The source device should pass the test criteria described in DisplayPortCompliance Test

Specification (CTS) 1.1
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4.4.2 COLOR DATA INPUT ASSIGNMENT
The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale data input
for the color. The higher the binary input the brighter the color. The table below provides the assignment

of color versus data input.

Data Signal |

Color Red Green Blue
R7[R6[R5[R4[R3[R2[R1[R0[G7[G6[G5[G4[G3[G2[G1[G0|B7[B6[B5[B4[B3[B2[B1IE0]
Black ojojojojojojo0fo0f0/0|0|j0|j0|0|0|0OfjO|O|O|O]|O]|O O|0|
Red 1|1(1f1|1|1|1|1j0|0|0|0O|O|0O|O|O|O|O|O|O|O]|OlON
Green ojojojojojojof0f2y2|1j1j1y1j12j2j0(0|0|0|0%Q ‘ Q’ )

Basic |Blue o|jo|jojojojojojofoj0|0j0jOjOjO|E 2|2 |21 111

Colors |Cyan 0j0|jo0oj{0j0j0jO0fOf2|2)1|1|1|1|1 g NSERERE | <11
Magenta 111111110000000(,|111|1.|1|111
Yellow 111211221121 ]|1l|w ’ 1100 Gw0 | 0l0|0]|O0
White 111111122221 1 2101 m |11 0pl 391|111
Red(0)/Dark ofojojojofojojo|jojojojof|o ’ U700 |6l0fGO|0O|0O0]|O0
Red(1) o(ojojofofoj0oj1(0j0|0~j0¢c0|0|GJO0O|RILO|IO|O|O|0O]O

Gray |Red(2) o(ojojo|jofjoj1jo0f0j|0 O|0.0 00 Ol’\ ¢lojojo|jojo|o

Scale : S N I N R O N B P I Rt I O s W 0 S N N N O B O

of : Lol ] NSNS HEr TR R

Red |Red(253) 11111101|b‘oooooo|aoooooooo
Red(254) 1|1(1|1f1|1|1|oj0|9|0|0O|0O|O|»|0O|O|lO|O|O|O|O|O]|O
Red(255) 111111 |2»p1[070]00|0g0]0]0|0]0]J0O|JOJ0OJ0O]JO]O
Green(0)/Dark [0|0|0|0|0]|O C"»(, 0|0]0%@C | 2/0/{0|0(0|0|0|0]|0O]|0O0]|0O00
Green(1) ooooot)‘oo'oowh900100000000

Gray |Green(2) olojo|o|gv0Mo0|ololo[D[b|ojo|1|o|o]ofo|ofo|0|O]O

Scale ; o I N N S I [ W A O O I O (O I N A

of : AN | S S I I " A S N A (R (N N A B B N N B

Green |Green(253) oot |0|0JHO(2L1|1|2(2}|1|0f2j0|0O|0O|0O]|0O]|O|0O]|O
Green(254) 0129 | a/o0ojoje2j1ry1j1(2j2y1j2(0j0j0|j0f0j0Jj0O0|0}O0
Green(255) 0¢C|0s£]10{0g /G721 |1)2]2]2]2]1]1/0/0|]0]|0|0]|0]0]O0
Blue(0)/Dark 4 0Jlcso[olololo 0[o|lo|[o|o[o|o]o]o[ofo[0[0|0[O|0]O
Blue(1) olojo|o|@]oMdulo|o|lo|lo|lo|o|O|lO|O|O|O|O|O|O|O|O]|1

Gray |(Blue(2) ‘0 O 0 (‘|O|’1 ojojojojojojojofojojojofojojoy|oj1|o

Scale : 0 S R A (A (R A N N O N N O B I R

Of . S P2 e A T A RS B P I I N ;

Blue |Blue(258) ou}f)'zoooooooooooo111111 1
Blue(254) 0 \0*/0|0|0O|0O|O0O|0O|O|O|O|O|O|O|O|1|2|2f2f2f2|1]|0
[Ble(255) o|0000000000000011111111

Note (1) O: Lowd.evel VoItage, 1: High Level Voltage
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4.5 DISPLAY TIMING SPECIFICATIONS

The input signal timing specifications are shown as the following table and timing diagram.
Refresh rate 60Hz

echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959

Signal ltem Symbol Min. Typ. Max. Unit Note
DCLK Frequency 1/Tc 150.92 [152.84 | 154.73 MHz -
Vertical Total Time TV 1128 | 1132 1136 TH -
Vertical Active Display Period TVD 1080 | 1080 1080 TH -
DE Vertical Active Blanking Period TVB |TV-TVD| 52 |TV-TVD TH -
Horizontal Total Time TH 2230 | 2250 | 2270 Tc |
Horizontal Active Display Period THD 1920 | 1920 1920 Tc -
Horizontal Active Blanking Period THB |TH-THB| 330 |TH-THB| Tc _ [, %9
Refresh rate 50Hz (Power Saving Mode)
Signal ltem Symbol | Min. .~ [\Max. | (urit ] Note
DCLK Frequency 1/Tc 125.77 Lz. o'%| 128.947 1% M-z -
Vertical Total Time TV 1128 1132 | 1136 ¢ TH -
Vertical Active Display Period TVD 1080 1080 | 1C6Q TH -
DE Vertical Active Blanking Period TVB |TV-TVD| 52 |MV-TVD)Y TH -
Horizontal Total Time TH #™2220 | 2250, | Tc -
Horizontal Active Display Period THD, | 1920 | 1920 |%+1920 Tc -
Horizontal Active Blanking Period TWB N\ TH-THB|(300 WTH-THB| Tc -
Refresh rate 48Hz (Power Saving Mode)
Signal ltem Symbol Min. p. Max. Unit Note
DCLK Frequency 1/Tc . =120,74 |122.26| 123.78 | MHz -
Vertical Total Time TV 28 | 1132 | 1136 TH -
Vertical Active Display P2'iod ' TvO ) [W1030 | 1080 | 1080 TH -
DE Vertical Active Blanking*Reiiad TVbl [TV-TVD| 52 |TV-TVD TH -
Horizontal Tota! Tirhe W4 7] 2230 | 2250 | 2270 Tc -
Horizontal Active Rispiav Period o THD | 1920 | 1920 | 1920 Tc -
Horizontal Activ# laiidng Periods | THB |TH-THB| 330 |TH-THB| Tc -

Note (1) The panel can oper4 e .£Ji1z normal'ni desand power saving mode, respectively. All reliability tests
are based on spgazific |iniing of 60Hz refiash rate. We can only assure the panel’s electrical function at

power saving m&ue,

INPUT, SIGNAL TIMING DIAGRAM
N o N\ Ty o
i: Tvb /7~ o\ > |
e — N\ LT I [ ]
[« M 4
DeLe L rrn nnyuu JUULL [N
—> l‘TC_ | - THD ‘l
DE < >
I | I
DATA | | | |
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4.6 POWER ON/OFF SEQUENCE

Power Off Restart

Power On
t11
—>]
90% 90%
-Power Supply oy 10% 10% 10%
for LCD, VCCS
tl |e—
112
—> {2 |[— < 1o >
-eDP Display Black Video Video from Source Black Video iAW
t3 [a W&
P LT
-HPD from Sink |
ov | L —
-AUX Channel —_— AUK Channel Qoeraional
— —_———
—> t4 |e— —>| t7 |< — l
o Link I
-Main Link Data - ValiuVides Data Idleor off
Training
‘<— ‘1:-_‘|<—_‘>— Y - >
> t9
£2% 90%
- Power Supply for
LED Converter '
y »()0
LED vccs QY 4 2% 10%
ta b= tg |[-—
—-»I c < —»| b
- LED Converter ) |I
Dimming Signal, LAY -
LED_PWM
—»| tg |e— —| F je—
- LED Conveier
Enable Signal, 0V
LED_EN
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Timing Specifications

Reqd. Value

By Min Max
t1 Power rail rise time, 10% to 90% | Source 0.5 10 ms -
Automatic Black Video
generation prevents
display noise until valid
video data is received
from the Source (see
Notes:2 and 3 below) |
Sink AUX Channe’
must be operatiana;
upon HPD higa (sea
Note:4 beld)
| Allows_far Shuyfe to
Source 0 " ms | read linkicayabiiity and

Parameter Description Unit Notes

Delay from LCD,VCCS to black

t2 . ;
video generation

Sink 0 200 ms

Delay from LCD,VCCS to HPD

& high

Sink 0 200 ms

Delay from HPD high to link

4 training initialization

Cansidaiiton Source
‘alink trairing protocol
Vin Accounts for
‘ reguired BS-ldle
t6 Link idle Source Q9 - {h.ms Y. pattern. Max allows for
| Source frame

_'_ ’ synchronization

| Max value allows for
Sink to validate video
data and timing. At the
| end of 7, Sink wil
indicate the detection of
Delay from valid video datainars . valid video data by
Source to video on display Sink Q 50 MS | setting the

| SINK_STATUS bit to

logic 1 (DPCD 00205h,
bit 0), and Sink will no
longer generate
automatic Black Video
Source must assure
display video is stable
Source 80 - ms | *: Recommended by
INX. To avoid garbage
image.
Source must assure
| backlight is no longer
| illuminated. At the end
of T9, Sink will indicate
the detection of no valid
video data by setting
the SINK_STATUS bit
to logic 0 (DPCD
00205h, bit 0), and Sink
will automatically
display Black Video.
(See Notes: 2 and 3
below)
*. Recommended by
INX. To avoid garbage
image.
Black video will be
displayed after
receiving idle or off
signals from Source

t5 Link training duration Source 0 ms
9 |

t7

Delay ffomave'id video,data from

® Source 10_bucklight on

Delay from backlight off to end of
valitvideo data

t9 Source 50 - ms

Delay from end of valid video

tlo data from Source to power off

Source 0 500 ms

VCCS power rail fall time, 90%

uil t0 10%

Source 0.5 10 ms -
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t12 VCCS Power off time Source 500 ms -
LED power rail rise time, 10% to
ta 90% Source 0.5 10 ms -
LED power rail fall time, 90% to
ts 10% Source 0 10 ms -
Delay from LED power rising to i )
fe LED dimming signal Source ! ms
Delay from LED dimming signal i )
o to LED power falling Source 1 ms
t Delay from LED dimming signal Source 0 i ms ) <|
E to LED enable signal )
Delay from LED enable signal to
te LED dimming signal Source 0 i ms 4'

Note (1) Please don't plug or unplug the interface cable when system is turnedsan.

Note (2) The Sink must include the ability to automatically generate Black Mdeo autonomaousiy1 hy Sink must
automatically enable Black Video under the following conditioner
- Upon LCDVCC power-on (within T2 max)
- When the “NoVideoStream_Flag” (VB-ID Bit 3) is regeived {'om the $ource¥asthe end of T9)

Note (3) The Sink may implement the ability to disable thetauteinatic Blae Videe function, as described in

Note (2), above, for system development and asbugying purnoses.

Note (4) The Sink must support AUX Channel jcllingvby the Source in#imediately following LCDVCC

power-on without causing damage tq thg, Sink devige (the” Source can re-try if the Sink is not

ready). The Sink must be able to «2spanse to an AU/ Ciharnel transaction with the time specified

within T3 max.
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5.1 TEST CONDITIONS
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PRODUCT SPECIFICATION

5. OPTICAL CHARACTERISTICS

Item Symbol Value Unit
Ambient Temperature Ta 2542 °Cc
Ambient Humidity Ha 50+10 %RH
Supply Voltage Vee 3.3 \%
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"
LED Light Bar Input Current I 70.0 mA >
The measurement methods of optical characteristics are shown in Section 5.2. The following item:
should be measured under the test conditions described in Section 5.1 and stable environment shovin in
Note (5).
5.2 OPTICAL SPECIFICATIONS
Item Symbol Condition Mia Typ. | Max_[ Unit Note
: X ),
Contrast Ratio CR €00 8¢9 - -
(5).(7)
. Tr - 14 19 ms
Response Time T i = 16 ms 3).,(7)
Average Luminance of White Lave 255 300 345 | cd/m® (é)4 %7)
Rx 0.640 -
Red Ry | gy 2% Oy =00 0.330 i
Green Gx Viewing NormaléArigle 0.300 )
Color Gy (/) Typ— [ 0.600 | Typ+ | - (1.(7)
Chromaticity N Bx, 0.025 | 0.150 | 0.025 | - *
He By 0.060 -
. VX 0.313 -
White iy 0.329 i
Color gamut C.G 65 72 - % (8)
. 0+ 80 85 -
Horizoinal 0 ’ 80 85 1).5)
. . p | - [ ’
Viewing Angle | Y oo o8 CR>10 80 85 ) Deg. 7
! o,/ ‘ 80 | 85 -
White Vasiation oWsp | 0,=0°, 0y =0° 80 | 90 : % | (5),(6),
SWigp | 0,20°, 0y =0° 65 75 ] % (7)
Version 3.0 16 January 2019 20/ 48
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Note (1) Definition of Viewing Angle (6x, 0y):

6x- = 90°

6 o’clock
Qy- = 90°

Normal
Ox = 0y = 0°

Note (2) Definition of Contrast Ratio (CR):

The contrast ratio can be calculated by the followingiexgression.

Contrast Ratio (CR) =L63 /L0

L63: Luminance of gray level 63

L O: Luminance of gray level 0

CR=CR (1)

CR (X) is corresponding toth& Fantrast Ratie,of tive

Note (3) Definition of Respopse\Tin e (Tr, Tg):

Grav Leve. 63—|

100%

90% ... 0 .:. .............................. Ve S

Opticat

Respense

12 o’clock direction

OX+ =30

point X at Figure in Note (6).

Grav Level 63

Grav Level 0

_/

Tr

Te

v

Time

66.67 ms

Note (4) Definition of Average Luminance of White (Lave):

66.67 ms

Measure the luminance of gray level 63 at 5 points
Lave = [L(1)+ L2+ L)+ L(A+L(5)]/5

L (x) is corresponding to the luminance of the point X at Figure in Note (6)
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Note (5) Measurement Setup:

PRODUCT SPECIFICATION
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The LCD module should be stabilized at given temperature for 20 minutes to avoid abrupt

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

should be executed after lighting Backlight for 20 minutes in a windless room.

/.CD Module
K LCD Panel

USB2000 or equivalent

Center of the Screen

500 mm

CS-2000T or eguivalent
]
L

Liatt Shield Roon

-

| ‘Ambient Liimizance <2 lux)

Note (6) Definition of White Variation (W):

Measure the luminance of gray iqvel'63 at 5 poiats

S8Wsp = {Minimum [L (1)~ LY5)I/ Maximum [L (1)«
(73)] / Maximum [L (1)~ L (13)]}*100%

8W13p = {Minimum [L&0~%

(5)[}+100%

£
g\ —
N o G N N B W I
INN Y 1 @ | )
N | : w :
\ \ ) \ \
N N
W 3 i | i } i @ : Test Point
| |
o oy {1 - o 10
= | i | i |
= } \ } \ }
IR N @ 777777777 e @ ,,,,,,, .
| | |
-« | w : w :
= | |
1 1)y———————- ———————— )= Fo—————= 13
E 10mm 10mm
= Wi Wi Wi Wi
= Active area
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Note (7) The listed optical specifications refer to the initial value of manufacture, but the condition of

the specifications after long-term operation will not be warranted.

Note (8) Definition of color gamut (C.G%):
C.G%= RGB/ RyGyBy*100%
Ro, Gy, Bo: color coordinates of red, green, and blue defined by NTSC, respectively.
R, G, B: color coordinates of module on 63 gray levels of red, green, and blue, respectively.

Ro Gy By : area of triangle defined by Ry, Gy, By

Area (Ro, Gg, Bo): Area of the triangle defined by coordinate Ry, Gs! Bq.
Area(R, G, B): Area of the triangle defined by coordinate R, G, 2

CIE 1931
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6. RELIABILITY TEST ITEM

o 0
Operation Test 50°C, RH 80%, 240hours ‘

Test Item Test Condition Note
High Temperature Storage Test 60°C, 240 hours

Low Temperature Storage Test -20°C, 240 hours

Thermal Shock Storage Test -20°C, 0.5hour——60°C, 0.5hour; 100cycles, 1hour/cycle

High Temperature Operation Test 50°C, 240 hours @ @) |
Low Temperature Operation Test 0°C, 240 hours |
High Temperature & High Humidity

150pF, 330Q, 1sec/cycle
ESD Test (Operation) Condition 1 : Contact Dischargesti<V. (1)
Condition 2 : Air Discharge, 10KV

220G, 2ms, half sine waxa.1 timre for each directior of 1)(3
+X,+Y,+7Z ME)

Shock (Non-Operating)

1.5G / 10-50@,HznSime/wave, 30 minicyc'e, 1cycle for each

Vibration (Non-Operating) XY 7 ’ ’ 1)

Note (1) criteria : Normal display image with ng,ob¥ous non-uhifgimity and no line defect.
Note (2) Evaluation should be tested after storage“at roomiteriperature for more than two hour
Note (3) At testing Vibration and Shegk, theixture in hole'ing tie module has to be hard and rigid enough

so that the module would ot he twisted or bent by the fixture.
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7. PACKING
7.1 MODULE LABEL

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

PRODUCT SPECIFICATION

e TTETE

XX P/N SD10R54651 .
@ 8SSD10R54651C1NBYMDSSSS E-

l:“ut FRU 01YU657 E-‘

XXXXXXXYMDLNNNN

(a) Model Name: N133HCE — EP2
(b) Revision: Rev. XX, for example: C1, C2 ...etc
(c) Serial ID: XX XXXXXYMDLNNNN

I— Serial No.

Progect Line

Yea); Month, Date

——= INNOLUX Intersial Use

= —— JRevidion

— INMOLUX Internal Use

(d) Production Location: MAREWNN/ XXXX.
(e) UL logo: XXXX especitllyatarias for panel inc hufactured by INNOLUX China satisfying UL requirement.
Serial ID includes the inforsfiatiol 4s below:
(&) Manufactured Dat” Year: 0~9_ iar 2010~2019
Month: 1+9,/A~C, for Jan. ~ Dec.
Dayi~g, A~Y, for 1% to 31%, exclude |, O and U
(b) Revision Code: coverall'the change
(c) Serial No.: Manufacturing sequence of product

(d) Product Lige: 1 ->Linel, 2 -> Line 2, ...etc

For barcode cu tent 8SSD10R54651C1INBYMDSSSS
(7) ©5: Fixed characters.
(b)" SD10R54651 : Customer part number XXXXXXXXXX, fixed characters.
(c) C: Fixed characters
(d) 1: Revision History, 1~9, A~Z, exclude | , O, Q and U.
(e) XX: Fixed characters.

(f) YMD: Production date: Year: 0~9, for 2010~2019
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Month: 1~9, A~C, for Jan. ~ Dec.
Day: 1~9, A~Z, for 1* to 31%, exclude |, O, Q and U
(g) SSSS: Series number: exclude 1,0, Q and U
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7.2 CARTON

{1)Box Dimensions : 540(L)*450(W)*320(H)
(2)40 Modules/Carton

Cushlonispacers
e § % i ray need not <o Ike :ﬂes\gn :a:l:lr:\';’ :c\p .'n)yer' for erpty tray
ModuleFront? revalve Dpcs LCD ModuledEltrays!
“ 1 dummy troy on the
o
. } Seale
ro

Figure, 7-2 Packing nicthod
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7.3 PALLET

Sea & Land Transportation Air Transportation

PE Sheet

PF Bel ¢

PE Sheet

Corner ProtectolP Belt
(S0=50#800 mm

forrezr Gl ovector
SQ0=SIRE0ND mm

Corner Protector
(o0=50=1L70 mmd

\—C crrner Proiector

(SOwS0WITED Ml

8y

Pollet
(LLISO®WOILT & 04T mm

Frgure. 7-3 Packing method
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7.4 UN-PACKAGING METHOD

Sealed by Tape
—> é

CusHorispacer

/ e N
J \ /
Cushloni{spacer * f
‘:> Tray- ' % 0

Figure. 7-4 un-packing ‘metihod
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8. PRECAUTIONS
8.1 HANDLING PRECAUTIONS

(1) The module should be assembled into the system firmly by using every mounting hole. Be careful

not to twist or bend the module.

(2) While assembling or installing modules, it can only be in the clean area. The dust and oil may cause
electrical short or damage the polarizer.

(3) Use fingerstalls or soft gloves in order to keep display clean during the incoming inspection and
assembly process.

(4) Do not press or scratch the surface harder than a HB pencil lead on the panel because the pitarzer
is very soft and easily scratched.

(5) If the surface of the polarizer is dirty, please clean it by some absorlyenycetton or softicloth. /Do not
use Ketone type materials (ex. Acetone), Ethyl alcohol, Toluen2, Ethyl acid or Mettyd chloride. It
might permanently damage the polarizer due to chemical reaction.

(6) Wipe off water droplets or oil immediately. Staining and ciscc/oration may\cscur 2. they left on panel
for a long time.

(7) If the liquid crystal material leaks from the panel,“t stisuld be keptaway=iiom the eyes or mouth. In
case of contacting with hands, legs or clothes, it must be washed awey thoroughly with soap.

(8) Protect the module from static electricity, itmajhcause darneyetto the C-MOS Gate Array IC.

(9) Do not disassemble the module.

(10) Do not pull or fold the LED wire.

(11) Pins of I/F connector should®aowbe touched directly with bare hands.

8.2 STORAGE PRECAUTIZNS
(1) High temperature or,kumidity mayv :educe the performance of module. Please store LCD module
within the sjgacified storage concitions.
(2) It is darigerous that meisturecone into or contacted the LCD module, because the moisture may
dam&ge LED module whei 1'is operating.
(3) It mayreduce the display quality if the ambient temperature is lower than 10 °C. For example, the
response  timejwill become slowly, and the starting voltage of LED will be higher than the room

temperatt e.

8.3 OP=rAT'ON PRECAUTIONS
L)% Do 0t pull the I/F connector in or out while the module is operating.
(2) Always follow the correct power on/off sequence when LCD module is connecting and operating.
This can prevent the CMOS LSI chips from damage during latch-up.
(3) The startup voltage of Backlight is approximately 1000 Volts. It may cause electrical shock while

assembling with converter. Do not disassemble the module or insert anything into the Backlight unit.
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Appendix. EDID DATA STRUCTURE

The EDID (Extended Display Identification Data) data formats are to support displays as defined in the
VESA Plug & Display and FPDI standards.

Byte # | Byte # :

( de><,:timal) (hytex) Field Name and Comments \(/r?gi()e (t\)ﬁgﬁ/)
0 00 [Header 00 00000000
1 01 [|Header FF 11111111
2 02 |Header FF 11111112
3 03 |Header FF 11111521
4 04 |Header F T N, o
5 05 |Header FF [ Weimat |
6 06 |Header ~\ FRY 10418111
7 07 |Header N\ | ~807| 0»000000
8 08 |EISA ID manufacturer name ("CMN") €D | 00001101
9 09 |EISA D manufacturer name AE 10101110
10 0A [ID product code (LSB) 37 10000111
1 0B [ID product code (MSB) N \ U 13 00010011
12 0C _|ID SIN (fixed "0") N\ ~ 00 | 00000000
13 0D |ID SIN (fixed "0") ~ N 00 [ 00000000
14 OE [ID SIN (fixed "0") A\ 00 [ 00000000
15 OF _|ID SIN (fixed "0") N | o 00 | 00000000
16 10 |Week of manufacture (fixed week ¢ade) AVa 16 00010110
17 11 |Year of manufacture (fixeciveascodc) ey 1C | 00011100
18 12 |EDID structure version{("% L\ 01 | 00000001
19 13 |[EDID revision ("4") 04 | 00000100
20 14 |Video I/P definitiéq ({Digital”) A5 | 10100101
21 15 |Active area horizonig! (“29.37661 ) 1D | 00011101
22 16 |Active area virtisal{"16.524Cm) 11 | 00010001
23 17 |Display Gafprna (Gammal3"2.2") 78 01111000
24 18 |Feature sGpport ("RG2; Nan-Continous") 02 00000010
25 19 [Rx%, RAO, Ry1, R0, Gx1l Gx0, Gy1, Gy0 EE | 11101110
26 1A, _:r_.\l Bx0, ByIyE 3, \Wx1, Wx0, Wyl, Wy0 95 | 10010101
27 | SBO[x=0.64 U A3 | 10100011
28 1& |Ry=0.33 54 01010100
29 1D |Gx=0.3 4C 01001100
30 1E _|Gy%0.6 99 | 10011001
31 1F |\ [Bx=(,15 26 | 00100110
32 20 | By=0.06 OF | 00001111
33 L WNx=0.313 50 01010000

| 34 (222" |wy=0.329 54 | 01010100
o9 23 |Established timings 1 00 | 00000000
36 24 |Established timings 2 00 | 00000000
37 25 |Manufacturer's reserved timings 00 00000000
38 26 [Standard timing ID # 1 01 | 00000001
39 27 |Standard timing ID # 1 01 | 00000001

40 28 |Standard timing ID # 2 01 | 00000001
41 29 |Standard timing ID # 2 01 | 00000001
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42 2A [Standard timing ID # 3 01 | 00000001
43 2B |Standard timing ID # 3 01 | 00000001
44 2C [Standard timing ID # 4 01 | 00000001
45 2D [Standard timing ID # 4 01 | 00000001
46 2E |Standard timing ID # 5 01 | 00000001
47 2F [Standard timing ID # 5 01 00000001
48 30 |Standard timing ID # 6 01 | 00000001
49 31 |Standard timing ID # 6 01 00000001 '
50 32 |Standard timing ID # 7 01 | 00000€03-!
51 33 |Standard timing ID # 7 01 | 00GULY 01_|
52 34 |Standard timing ID # 8 01 | ¢ '\OLM)OL
53 35 |Standard timing ID # 8 o\ 01 O)(‘ 0001 |
54 36 |Detailed timing description # 1 Pixel clock ("152.84MHZz") =\, R j_ﬂllOlOO
55 37 |# 1 Pixel clock (hex LSB first) -\ 30, 00111011
56 38 |# 1 H active ("1920") . & 10000000
57 39 |# 1 H blank ("330") A A 01001010
58 3A |#1H active : H blank N L 71 01110001
59 3B |#1V active ("1080") N\ ~ | 38 | 00111000
60 3C_|#1V blank ("52") AN 34 [ 00110100
61 3D |#1V active : V blank A \ 5 40 01000000
62 3E [# 1 H sync offset ("48") - 30 00110000
63 3F [# 1 H sync pulse width ("32") oy 20 00100000
64 40 |#1V sync offset : V sync dulse width ("3 :467) 36 | 00110110
65 41 |#1 H sync offset : H sy/igynuise width : V syric o fset : V sync width 00 | 00000000
66 42 |# 1 Himage size (‘293 ram”) 25 | 00100101
67 43 |# 1V image sizey"255 jam* A5 | 10100101
68 44 |# 1 Himage siz= : \himage size 10 | 00010000
69 45 |#1 H boardel ("0") 00 00000000
70 46 |#1V bpardar (0" 00 | 00000000
71 . z\}glzg\r)al;ff rlaced, Norfial, o stereo, Separate sync, H/V pol 18 00011000
72 48 LF‘”edUnHHQd,bnﬂp ion#2 00 | 00000000
73 4004 2Flag _ N\ 00 | 00000000
74 | %47 # 2 Reserved 00 | 00000000
75 4B |# 2 ASCII string Model name FE 11111110
76 4C |# 2 Flag 00 00000000
77 4D ¢ *.2 Tharacter of Model name ("N") 4E 01001110
78 4E ' # 2 Cnaracter of Model name ("1") 31 00110001
79 ‘F 2 Character of Model name ("3") 33 00110011
80 50 ) |# 2 Character of Model name ("3") 33 00110011
| £1 7 51 |# 2 Character of Model name ("H") 48 01001000
8z 52 |# 2 Character of Model name ("C") 43 01000011
83 53 |# 2 Character of Model name ("E") 45 | 01000101
84 54 |# 2 Character of Model name ("-") 2D 00101101
85 55 |# 2 Character of Model name ("E") 45 01000101
86 56 |# 2 Character of Model name ("P") 50 | 01010000
87 57 |# 2 Character of Model name ("2") 32 00110010
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88 58 |# 2 New line character indicates end of ASCII string OA | 00001010
89 59 |# 2 Padding with "Blank” character 20 00100000
90 5A |Detailed timing description # 3 00 | 00000000
91 5B [# 3 Flag 00 00000000
92 5C |# 3 Reserved 00 00000000
93 5D |# 3 ASCII string Vendor FE 11111110
94 5E |# 3 Flag 00 00000000
95 5F |# 3 Character of string ("C") 43 01000011 (i
96 60 |# 3 Character of string ("M") 4D | 01001201 ]
97 61 |# 3 Character of string ("N") 4E | 0105 J.i—l
98 62 |# 3 New line character indicates end of ASCII string 0A | f0Ga1919) |
99 63 |# 3 Padding with "Blank" character 20 .| G0120000 |
100 64 |# 3 Padding with "Blank” character W\ | 20C,.,~0100000
101 65 |# 3 Padding with "Blank” character LY 2!/_ £0100000
102 66 |# 3 Padding with "Blank" character i 29 /'| 00100000
103 67 |# 3 Padding with "Blank" character v 00100000
104 68 |# 3 Padding with "Blank" character N 20 00100000
105 69 |# 3 Padding with "Blank” character \ o~ | X 20 00100000
106 6A _|# 3 Padding with "Blank" character . . "\ 20 00100000
107 6B |# 3 Padding with "Blank" character _ . 20 00100000
108 6C |Detailed timing description # 4 L 00 | 00000000
109 6D [# 4 Flag 00 00000000
110 6E |# 4 Reserved N\ v a : N 00 00000000
111 6F [# 4 ASCII string Model Mami2 a FE 11111110
112 70 |#4 Flag ‘'( X 00 | 00000000
113 71 |# 4 Character of Mudeljname ("N") 4E 01001110
114 72 |# 4 Character (f Mydel name (") 31 | 00110001
115 73 |# 4 Characte! of wiodal name.£'3"; 33 | 00110011
116 74 |# 4 Chatdcter 21 Model name/d"s 33 00110011
117 75 _|# 4 Charactzr of Model wamey("H") 48 | 01001000
118 76 _|#4 Character of Mo(el nariie ("C") 43 | 01000011
119 77_¢# @ Sharacter,of (Mddeiviame ("E") 45 | 01000101
120 78\t 4 Charactenof Magel name ("-") 2D | 00101101
121 | 72 “# 4 Charactei<f Model name ("E") 45 | 01000101
122 “A  |# 4 Character of Model name ("P") 50 | 01010000
123 7B |# 4 Character of Model name ("2") 32 00110010
124 7C 1_4 wlew line character indicates end of ASCI! string OA | 00001010
125 7D | '# 4 Padding with "Blank" character 20 00100000
126 = | xtension flag 00 | 00000000
127 s, 71 > |Checksum EF | 11101111
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A\ 30026030 Coutline)

SPECIFICATION

96.3640.25 (CF Polorizer)

293.76+0.0 (Active Area)

A\ 150134030

225015

ACTIVE AREA

B 8587+030

(1.30) (AA~CF Polorizer)

SYSTEM BEZEL OPENING NI

B> 3254030 (AA~Outline)
195£0.50 (CF Pol~[utline)

THAN ACTIVE AREA ON ALL 4 SIDES

\
\
\
\
J MORE THAN 0.7mm LARGER

(130) (AA~CF Polarizer)

\
\
(325 (AA~Outlined ‘
\

B> 18762050 4/ PCB)
B> 177242030 @utline)
167844020 (CF Polarizer)
16524010 (Active Area)

(1.30) (AA~CF Polarizer)

1.95+0.50 (CF Pol~Outline)

|
\
‘ 325%030 (AA~Dutline) A\
|
i
\

itline)

(1.30) (AA~CF Polarizer)

(B.79) (Ar

6.95405¢

35134100

23000030 (P-ca r)

2,50 Max

3 IN DRDER TO AVOIDNARNORMAL DISPLAY, POOLING AND WHITE SPOT,
NO OVERLAPPING IS "SBGGESTED AT CABLES, ANTENNAS, CAMERA, WLAN WAN OR
FOREIGN OBJECTS OVER'FPC, AND T-CON LOCATIONS.
2 EDP CONNECTOR IS MEASURED AT PINI AND ITS MATING LINE
3. MODULE FLATNESS SPEC (0.5 mm> MAX, (SPEC. WILL BE MODIFIED AFTER DVT CHECK).
4. "C%¢ MARKS THE REFERENCE DIMENSION.
S5, BLUTLABEL [S INX INTERNAL USE:

FolgNX 1B

(€3]

(e}
( BLU LABEL

L

%

6, LCD HIGHEST PORTION MUST BE TOP POLARIZER AND OTHER LCM MATERIALS MUST BE LOWER THAN TOP POLARIZER.
THE SOP SHOULD REFER TO “DN0S66762" IN INX

EXCLUDING FOUR CORNERS ,
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Q Q
N
N 3500 (3080 ‘
g (5980 Y W 35.00
2 o ] ‘ B
8
[ MODULE LABEL E jr - N
@® . e S [ b
/ L g
S — - PrLad ¢
N, @
5 g ‘ ‘ g g
2 % & o Conponent i ‘ g
sasseon [ ) L
4 ’)*‘
26099 (L Ce ter> S
187.24 (IC Center) 9
11349 AC Centerd
3975 AC Center ‘
~_ A NGy T
L e N T
e e e
— = < = _
@ n% « PCE. 1) el
2-2800 (FRA Vidth
70.80%EPCRCentery
.\ | 29.Z\FPC_Center)
Q o
MODULE LAgEL |
H m BLU LABEL
iﬁ)ﬁiﬁw 7 I——s1%% V7 e
‘ o Aild g " | e— gy o]
169.78 (TCON CENTER %
= 2
3 E
=
2
o
I
DRIVER IC, FPC, AND TCON LOCATIONS
SEE NOTES FOR EXPLANATION
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Appendix. SYSTEM COVER DESIGN GUIDANCE Ver.7

0.

‘Permanent deformation of system cover after reliability test

System
front-cover
System
rear-cover

System
front-cover
System
reat-cover

Definition

System cover including front and rear cover may deforn. \dur'r ng reliability v tzat “Permanent
deformation of system front and rear cover after reliability” test sh¢uld nat_interfere with
panel. Because it may cause issues such as pooling, aararmal disolay, white spot, and also
cell crack.

Note: If the interference can not be avoided, Oleage teel free 1acontalt INX FAE Engineer
for collaboration design. We can help to veriysand pasenrisic ssessment for customer
reference.

Design gap A between panel & any/Ch)mpanents on system Zar-cover

|:|/«— Sirstem rese-cowsd tnner surface
MWax, Thickness t—-|
L._I |‘)'

Compafenis; toreign objects,
wife, cable or extrusion on
syslem cover inner surface.

) Pande_Tir_

Definitio:

Gap between panel's maximum thickness boundary & system’s inner surface components
sugh as wire, cable, extrusion is needed for preventing from backpack or pogo test fail.
Recquse zero gap or interference may cause stress concentration. Issues such as pooling,
abntimal display, white spot, and cell crack may occur.

Viaximum flatness of panel and system rear-cover should be taken into account for gap
L asign.

Note: If the interference can not be avoided, please feel free to contact INX FAE Engineer
for collaboration design. We can help to verify and pass risk assessment for customer
reference.

Design gap B1 & B2 between panel & protrusions
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Bl Protrusion
_m_ = o _L[ ] [ - - m—
M = = —
f
i
B Labsl Blidusls LoD
| - |y 2 : o il - e
Prutruﬁiun: I B2
Gap between panel & protrusions is needed to pT.v’;nt shock test failure. Because
protrusions with small gap may hit panel during the test. Issue sutr\as cei crack, abnormal
display may occur.
Definition The gap should be large enough to absorb tive wmaximum displacerient during the test.
Note: If the interference can not be avoiaad, |iease feel (refi«to contact INX FAE Engineer
for collaboration design. We can helh) ta, vErify andfyass ris< assessment for customer
reference.
3 Design gap C between system( fr(l‘_-(,:)ver & pgneksurface.
D System
front-cover
Can. par-cover
;T; | System
front-cover
[ s
1 ' ' t System rib higher
than LCD module
- . System
rear-cover
Panelreancuven—Af/
Gap oetween system front-cover & panel surface is needed to prevent pooling or glass
aroken. Zero gap or interference such as burr and warpage from mold frame may cause
, ooling issue near system font-cover opening edge. This phenomenon is obvious during
swing test, hinge test, knock test, or during pooling inspection procedure.
afofinitén To remain sufficient gap, design with system rib higher than maximum panel thickness is
g ' recommended.
Note: If the interference can not be avoided, please feel free to contact INX FAE Engineer
for collaboration design. We can help to verify and pass risk assessment for customer
reference.
4 Design gap D1 & D2 between system front-cover & PCB Assembly.
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1
- System front-cover
4

T

]

PCE with components

Definition

Same as point 2 and 3, but focus on PCBA side.

5

Interference examination of antenna cable and WebCam wire

— (Awem ] (W

SRR AN
oy we gk

=ITYS

LU Labsd Moguls LIbal

|.:ig| |‘-;1.-| |'\.i-| ok

Definition

Antenna cable or WebCam wité Sho.’id not ovériap 4vith panel outline. Because issue such
as abnormal display & white=soat afier backnac!( test, hinge test, twist test or pogo test may

occur.
Note: If the interferencf can ot be avoided| please feel free to contact INX FAE Engineer

for collaboration design{ \i/e can help o, verify and pass risk assessment for customer
reference.

Interference cxan "’a. ‘on of anten. ».cable and Web Cam wire

Systemn Rear-cover
Sponge
‘Wire/Cable

Panel Qutline

| I

sponge require higher antenna cable
orWeb Cam wire

I Yl

If the antenna cable or Web Cam wire must overlap with the panel outline, both sides of the
antenna cable or Web Cam wire must have a sponge(Sponge material can not contain NH3)
and sponge require higher antenna cable or Web Cam wire.( Antenna cable or Web Cam
wire should not overlap with TCON,COF/FPC,Driver IC)

Note: If the interference can not be avoided, please feel free to contact INX FAE Engineer
for collaboration design. We can help to verify and pass risk assessment for customer
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reference.

System rear-cover inner surface examination

Panel rear cover

rﬂ/—liun j_ Burr PCB Step

~ Swystem rear-cover tamer suiface

Definition

Burr at logo edge, steps, protrusions or PCB board may cause stress concentration. Waits
spot or glass broken issue may occur during reliability test.

_|

Tape/sponge design on system inner surface

Panel re@scover

—_— Sratew
@ I e A lepar-gover

e Tape/Spange

~—Faneltaar co Gr

O || ==l <=~
1l

— Tag@iSpofige

Definition

To prevent abnormal displa . & whit€ spot «ftescuiring test, hinge test, pogo test, backpack
test, tape/sponge shou'd. e well covered yirider panel rear-cover. Because tape/sponge in
separate location mayact 2s pressure ceacentration location.

Material used f( r Sysiem rear $ver

|

.
“~— System rear-cover

Definition

TSy: tem rear«cover'méterial with high rigidity is needed to resist deformation during scuffing
[test, hinge tast, f0go test, or backpack test. Abnormal display, white spot, pooling issue may
occur if low rigidity material is used. Pooling issue may occur because screw's boss
positioning for module’s bracket are deformed during open-close test.

Sclid structure design of system rear-cover may also influence the rigidity of system
lreal cover. The deformation of system rear-cover should not caused interference.

10

System base unit design near keyboard and mouse pad

System
rear-cover

System
front-cover
System
base unit

Eharp edge Keyboard/Mouse pad

Definition

[To prevent abnormal display & white spot after scuffing test, hinge test, pogo test, backpack
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test, sharp edge design in keyboard surface may damage panel during the test. We suggest
to use slope edge design, or to reduce the thickness difference of keyboard/mouse pad from
the nearby surface.

11

Screw boss height design

Screw

4
T

[———— Screw boss

q_s:.rstem
; rear-gover
Panel rear-cover

Screw

Gap

= Siew boss

l f : #— : : i_Eystern
Fanel rear-cuver—/ Gap rear-cosnr

Definition

Screw boss height should be designed with waspzct to the fivigat’ce bracket bottom surface
to panel bottom surface + flatness chengeyofipanel itsel. EcCause gap will exist between
screw boss and bracket, if the screw Lasstaeight is snicller. Asfresult while fastening screw,
bracket will deformed and pooling jé< ue isay occur.

12

Assembly SOP examination nrs qlem front |\-gGwer with Hook design

Definition ¢+,

; %gmUIy Frifssyre

System
front-cover

Hook

..... . — - 2 System
: rear-cover

n\ A\ Assembly Pressure

| 0 preventwatiei crack during system front-cover assembly process with hook design, it is
not recommeriaga‘to press panel or any location that related directly to the panel.

13

Assembly SOP examination for system front -cover with Double tape design

Assembly Force

System
front-cover

- —— Double tape

5. System

rear-cover

Flat surface stage

Definition

To prevent panel crack during system front-cover assembly process with double tape
design, it is only allowed to give slight pressure (MAX 3 Kgf/50mm2) with large contact area.
This can help to distribute the stress and prevent stress concentration. We also suggest
putting the system on a flat surface stage to prevent unequal stress distribution during the
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assembly.
14 System front -cover as sembly reference with Double tape design
System
Double tape front-cover
Height difference
< 0.0% mm

System
rear-cover wall
Components stack
(wire, spacer)

Definition To prevent system front-cover peeling at double tape congact area, Height Jitiavence
between system front-cover assembly reference such as walinoincomponelits Jstalk (wire,
spacer) and double tape top surface must be less than 0.Gonuwme

15 Touch Application : TP and LCD Module Combination for White Line Freventiad

LCD AA
2

White Line

TH Ink
/& Jonge
_I.LBQZQI Tape

TP
Polarizer

Faranieter consideration for White Line Issue :

LITP VA to LCD AA distance
2| TP Azzembly tolerance
3|TF Ink Printing tolerance
4
5

sponge thickness and tolerance
Inspection/Viewine Anegle specification

6| Polarizer edee to LCD &4 distance and tolerance

Polarizer edge to LCD AA distance can be derived by “AA~Outline” — “CF Pol~Outline”
with respect to INX 2D QOutline Drawing on each side.
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|
@ Polarizer edge AA~Outline > q s s 2; 1 b
toLCDAA "~ CFPol~Outine 1 4 | |
" 1 e L
£ JEECECLIEE *.I_
| |
r—t
| [
E [
| 3 [
7| 13 |
: | 3 i
___________ — — = — — = - —
[ | " |
Definition For using in Touch Application: to prevent White Line appears between TP and LCD module.,
combination, the maximum inspection angle location must not fall onto LCD polarizeredge,
otherwise light line near edge of polarizer will be appear.
Parameters such as TP VA to LCD AA distance, TP assembly tolerance, TP Irkyorintizig
tolerance, Sponge thickness and tolerance, and Maximum Irspaction/Viewing®Anjile,smust
be considered with respect to LCD module’s Polarizer edae, lecation and Lc!,rawce This
consideration must be taken at all four edges separately.
The goal is to find parameters combination that allow /naximem inspestion ing e falls inside
polarizer black margin area.
Note: Information for Polarizer edge location and its tolerance cai‘he der.ved from INX 2D
Outline Drawing (“AA ~Outline" - “CF Pol~Outlihe®,
Note: Please feel free to contact INX FAE Eigineel. By providing wilue of parameters above
on each side, we can help to verify and aassithe white (Ine risk assessment for customer
reference.
16 Color of system front _-cover matérig!
? T ? ? Liggt, _c‘kage
| [ |
o~ \ —' N System
@ | I ~ L front-cover
T d— N\ System
A _ rear-cover
System
|_ - front-cover
e
J
System
| I rear-cover
Definiton™  [To prevent light leakage is seen at system front-cover due to material transparency, we
suggest using dark color material (black) for system front-cover design.
17 Ins?: stion spec of gap E be tween system front -cover to LCD module surface
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ANE———a=
| /—LCDModuIe
J P t|_

\—Metal frame ~ \—Spacer —Screw Boss

Section X-X System
X Y X GapE| | A/_front-ccvc.‘
' . Systém
Lo | l rear-covir
Backlight |

Metal frame Section Y-Y \_SF Ncer
Spacer mating location

Definition To maintain gap E (gap of system front-gouer o LCD mocuig® iii its inspection spec,
especially at location with maximum <,CDy deformati¢n (ceiter of LCD length), we
recommend adding spacer with desigagap ~=maller osequal tc gap E.

The allowable spacer mating location isvon imodule meial*tame outside LCD Active-Area.
Note: If the interference can not ke lavoiued, please feel fzce to contact INX FAE Engineer
for collaboration design. We gan hi!p to vepiy and pass risk assessment for customer
reference.
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Appendix. LCD MODULE HANDLING MANUAL

This SOP is prepared to prevent panel dysfunction possibility through
incorrect handling procedure.

Purpose + This manual provides guide in unpacking and handling steps.

Any person which may contact / related with panel, should follow guide stated
in this manual to prevent panel loss.

1. Unpacking

Open carton Remove EPE Cushio .

Remowve EPE Cushion
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Handle with care

Remove PET Cover (see next page)

quove PE Foam

¥
Finger Slot

Use slots at both sides for finger insertion{
Handle panel upward with care.

3. ‘Do and Don't T N @
B i < Don't:
- Handle with boti, fands. - Lifting with one hand.
- Handle parfe, at i¢ft andxigrit b,k
edge.

- Handle at FCRBA side.
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v/
\/
f !
/ \

[

Don't :

Don't ;

Put foreign stuff onto panel

Stack panels. -

- Press panel. - Put fore:an stuff unasrioanel

_dm
| -. J

Don't :
Pull / Push white reflector
sheet

Don't :
- Paste any materal unts -
white refieclor shee!
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Don't :

M E
#H%Z® prODUCT SPECIFICATION

Don't :

Hold at panel corner.

Twist panel.

Do :

Don't ;

- Hold panel at top edge - \sess white reflector sheet
while inserting connector:

wiile inserting connector.
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Do : Don't .
- Remove panel protector - Remove panel protector film
film starts from pull tape From film another side.

Don't
- Touch or Press PCFEA Aiea.
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