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PRODUCT SPECIFICATION

1. GENERAL DESCRIPTION

N140JCA-ELK is a 14.0” (14.0” diagonal) TFT Liquid Crystal Display NB module with LED Backlight
unit and 30 pins eDP interface. This module supports 1920 x 1200 WUXGA AAS mode and can

display 16,777,216 colors.

1.2 GENERAL SPECIFICATIONS

Item Specification Unit Notes |
Screen Size 14.0” diagonal ~Jinch o~ “
Driver Element a-si TFT active matrix \ : -
Pixel Number 1920 x R.G.B. x 1200 G ) eixel [N« |
Pixel Pitch 0.157 (H) x 0.157 (V) mm -
Pixel Arrangement RGB vertical stripe ~ - T -
Display Colors 16.7M Color | -
Color depth 6bit +FRC \ "Ny
Transmissive Mode Normally Black N - -
Surface Treatment Hard coating (3H), Anti-Glares, - -
Luminance, White 300 ___ J VvV Cd/m2
Color Gamut 45% NTSC
Response Time Typ:TR5/TF4 \ ms
Contrast Ratio Typ:1000/Minz50Q __ o - -
Border size(L/R/U) 2.85/2.85/2°85 mm
View Angle(U/D/R/L) 89/89/82/62 W o Deg
Blacklight Unit LEDs \‘_str:gs X 6 parang "/
Electrical Interface eDPL.2, o - 2)
RoHs Compliance ee V7 _
Power Consumption (T;;a)l(?.% (max.)" 2«Lell 0.63W (max.), BL3.32 W )
Item Support Note
G-sync DR N
Gsyhe VSR N
Eee 'sync Y
Special Function it‘tatic DRRS N
Seamless DRRS(sDRRS) N
PSR Version(PSR1) N
PSR 1+ sDRRS N
PSR 2+ LRR N
B CABC N

Note £, The specified power consumption (with converter efficiency) is under the conditions at VCCS = 3.3
/, fv. = 60 Hz, LED_VCCS = Typ, fPWM = 200 Hz, Duty=100% and Ta = 25 + 2 °C, whereas

Mosaic pattern is displayed.

Note (2) Display port interface signals should follow VESA DisplayPort Standard Versionl. Revision 1la

and VESA Embedded DisplayPort™ Standard Version 1.2 (eDP1.2). There are many optional

items described in eDP1.2. If some optional item is requested, please contact us.
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2. MECHANICAL SPECIFICATIONS

PRODUCT SPECIFICATION

Item | Min. | Typ. | Max. | Unit | Note
Horizontal (H) 306.99 307.29 307.59 mm
Module Size Vertical (V) 197.85 198.15 198.45 mm D)(2)(3)
Thickness (T) - 2.85 3.0 mm
Active Area Horizontal 301.49 301.59 301.69 mm
Vertical 188.40 188.50 188.60 mm
Weight - 277 290 g

Note (1) Please refer to the attached drawings for more information of front and back outline dimensions

Note (2) Dimensions are measured by caliper

Note (3) Panel thickness is measured with calipers clamping mylar or tape tightly

2.1 CONNECTOR TYPE

Please refer Appendix Outline Drawing for dewil*dasign.
Connector Part No.: 1% IPEX-20455-030E-52 %2 JAE-HD2S030/1A3

or follow customer approval connegio verael list

User’s connector Part No: IPEX-20452-C40T-03

customer approval connector veriaer list

Item FRANNY "“llc ":tnn
ltern [ Pia @ [ Pitch | W ei FEEE S
[ 20455 0A0E-0 2712
| -k =X IS5 -CAOE- 75/56
! SOTES-COE-11
Stz conn 111AL0-OO00ORA- G2
[=7 S AK 240 25P40
(Tyco 5-20G69716-2
1 a0 0.5 [Lsratrom GTOSCrA05-10H
Foxconn 5513101-15105-7H
HD1500H A1
IAE HD1500H A2
LCD Panel HD1SO040HAZ
Connector (WAl 1SCS0-LACOB-C10O
P oo R MACLEX PACLEX - 1040624011
20455 030E-D2712
I-PEX HS5-0S0E- 75/56
OTES-O30E-11
Starconn SOOEIC-O010ORA- S
5 - os HD=5030H A1
IAE HDZS030H AZ
HDZS030H AS
LSRALForm GTOSCE 305-HLO-RAM
ST MSAK 240 25P 30
[TV 15060 LR0R-C10
= A0 .4 [I1-PEX OGS O0E-OZ
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3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value i
Item Symbol : Unit Note
Min. Max.
Storage Temperature Tst -20 +60 °C Q)
Operating Ambient Temperature Top 0 +50 °C @), (2)
Shock (Non-Operating) Snop -- 220/2 G/ms | (3),(4),(5)
Vibration (Non-Operating) Vyop - 15 G 3),(4),» 7

Note (1) (a) 90 %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 max.

Relative Humidity (%0RH)

100 +
90

80 \
60 1
Opweraung Range

(
45 l
20 =
g 10 " . Sworage Range
-40 -2 0 20 40 60 80

Temperature (°C)

Note (3) criteria: Normal display image with no obvious non-uniformity and no line defect.
Note (4) At tegtiag Vibration and Shock, the fixture in holding the module has to be hard and rigid enough

so the | the module would not be twisted or bent by the fixture.
Note (5) Iv_Ssiri2 wave,1 time for each direction of £X,£Y,+Z

Nete (6)10-500 Hz, Sine wave, 30 min/cycle, 1cycle for each X, Y, Z

Version 3.1 11 April 2022
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3.2 ELECTRICAL ABSOLUTE RATINGS

3.21TFT LCD MODULE

PRODUCT SPECIFICATION

Iltem Symbol _ Value Unit Note
Min. Max.
Power Supply Voltage VCCS -0.3 +4.0 \% 1)
Logic Input Voltage Vin -0.3 +4.0 \%
Converter Input Voltage LED_VCCS -0.3 26 Vv 1)
Converter Control Signal Voltage LED_PWM, -0.3 5 \% Q) |
Converter Control Signal Voltage LED_EN -0.3 5 V (¢ ) J

Note (1) Stresses beyond those listed in above “ELECTRICAL ABSOLUTE RATINGS” mal\cause

permanent damage to the device. Normal operation should be/(restricted to tlle ‘arditions
described in “ELECTRICAL CHARACTERISTICS”.

4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

TIMING
CONTPNL! Ek

‘ oD
EE"ROM

SENCKATOR

— 1 >C/bccol /ERTLR &
REFERENCE VOLTAGE

11NDHID HIAILHA NP

TFT LCD PANEL

L 2D CcONVERTER

DATA DRIVER IC

—>
Display port >
Signals -
=z
e
C
VCCS —p —
(@)
GND —p O
=
—>
m
(@)
_|
Converter @)
Input Signals A
\
»
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4.2. INTERFACE CONNECTIONS

PIN ASSIGNMENT

PRODUCT SPECIFICATION

Pin Symbol Description Remark
1 NC No Connection (Reserved for LCD test)
2 H_GND High Speed Ground
3 Lanel_N |Complement Signal Link Lane 1
4 Lanel P |True Signal Link Lane 1
5 H_GND High Speed Ground
6 Lane0_N |Complement Signal Link Lane 0
7 Lane0_P |True Signal Link Lane 0
8 H_GND High Speed Ground
9 AUX_CH_P [True Signal Auxiliary Channel
10 AUX_CH_N [Complement Signal Auxiliary Channel
11 H_GND High Speed Ground
12 VCCS LCD logic and driver power
13 VCCS LCD logic and driver power
14 BIST_EN [Panel Built In Self Test Enable Note (2)
15 GND LCD logic and driver ground
16 GND LCD logic and driver grounc
17 HPD HPD signal pin
18 BL_GND |Backlight ground
19 BL_GND |Backlight ground
20 BL_GND |Backlight groLfaa
21 BL_GND |Backlight arCyina
22 LED_EN |Backlight ¢n /sff
23 LED_PWM |SystamsWM signal { xOut forfdimming
24 NC No Coriviection (Reasarve Wior LCD test)
25 NC INo Connection/Reselved for LCD test)
26 LED_VGCS™iBacklight power
27 LED VEES" |Backlight jxower
28 LER,WECS |Backlifiht power
29 LED_VCCS |Radkligriezpower
30 NC No Cannection (Reserved for LCD test)

Note (1) The first pixel is odd as shown in the following figure.
Version 3.1 11 April 2022 8/50
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—

Video Stream Direction
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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 \% Q)
Ripple Voltage Vrp - 50 - mV Q)
Inrush Current IrusH - - 15 A 2),(2)
Mosaic 147 191 mA 3)a
Power Supply Current (Black Icc 147 19] : mA (5 ‘
(Solid Pattern) 267 290 mA 30
Mosaic 0.49 WY we, N N3)
Power Consumption  |Solid Pattern Pcc 0.4% 0.63 Wi 3)
Heavy Pattern 082 0.99 W 3)
HPD Impedance Ruep 30K | | ohm 4)
. | I
High Level 2.2 - 275 \% 5
HPD g | ®)
Low Level 0 | - 04 \% (5)
High Level 30) | - 36 Vv
BIST_EN | | '
Low Level 0 T 0.6 Vv
Note (1) The ambient temperature is Ta = 255 2.9%.
Note (2) lrush: the maximum current wheinVELS is rising
lis: the maximum current gt the W6t .00ms aftei” pewer-on
Measurement Conditi¢ns:=Sltown as thadollowing figure. Test pattern: black.
+3.3V
(L Q1 2Sii475
N a 40/\ 0 > vees
! J-_C—l- FUSE/ _E3 (LCD Module Input)
R1 1uF
47K I
-—*¢
((:ngh tlosLow)| =
ontrol Signal
( gnal) - Q2
SW >>_ : 2SK1470
1K
VR1 47K _‘ c2
"‘ B 0.01uF
S —
:EUF
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VCCS rising time is 0.5ms

+3.3V._ //
/ VCCS

100ms

lco

Note (3) The specified power supply current is under the conditions at VCCS =5.3 V, Taf= 25 4,2 5C, DC

Current and fv = 60 Hz, whereas a power dissipation check pattarn below is/Jisplayes.

a. Mosaic Pattern

i
-
.

o
---z N\

Active Arsa
b. The solid pattern is the!argest one 01" M G/B pattern.

Note (4) The specifiedsignalé” have equivalén»impedances pull down to ground in the LCD module
respectively. ‘Cuatomers should, keep the input signal level requirement with the load of LCD
moduléx Rlecse refer to.Ncie (<) of 4.3.2 LED CONVERTER SPECIFICATION to obtain more
information.

Note (5) When a source detects a low-going HPD pulse, it must be regarded as a HPD event. Thus, the
source must read the link / sink status field or receiver capability field of the DPCD and take

correctiveiaction.

Version 3.1 11 April 2022 11 /50
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4.3.2 LED CONVERTER SPECIFICATION

Value
Parameter Symbol Unit Note
Min. Typ. Max.

Converter Input Power Supply Voltage | LED_Vccs 5.0 12.0 21.0 Vv
Converter Inrush Current ILEDrusH - - 15 A Q)
LED_EN Control Backlight On 2.2 - 5.0 - \% (4)
Level Backlight Off 0 : 0.6 p\V AN
LED_EN Impedance Rieb_En 30K - - ohm | (4)

PWM High Level 2.2 : 5 v 1N
PWM Control Level — —

PWM Low Level 0 - 0.6 \/ (4)
PWM Impedance Rewm 30K ‘ < [»ohm 4
PWM Control Duty Ratio 50 10 - 100 %
PWM Control Permissive Ripple VPWM_pp _ i 100 mv
\Voltage + _ ]
PWM Control Frequency fefym 190 { 2K Hz (2)
LED Power Current| LED_VCCS =Typ. | "\ ILEXD 207 _: 265 277 mA 3)
LED Power LED_VCCS =Tjb \_ oBL 45 3.18 3.32 w
Consumption |

Note (1) ILEDgysh: the maximuin currignt when hED_VGES s rising,
ILED;s: the maximum cuivent of the fisst 1. 2/ns after power-on,
Measurement Ceriditions: Shawsmasthe: following figure. LED_VCCS = Typ, Ta =25+ 2 °C, fpyyy =
200 Hz, Ruwr=100%.

2ED_VCCS(Typ; Q1 IRL3303
0 O/‘
1] A =7
FUSE (LED Converter Input)
R1 1uF

,||

(Hiy \to Low)
(Coni_ ! Signal)

R2 o
y o) | E IRL3303
Z

1K

LED_VCCS(Typ)

47K c2

4

0.01uF
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VLED rising time is 0.5ms

LED_VCC

LED pwMm 9V

LED_ EN OV !

ILED

Note (2) If PWM control frequency is applied in the range |2ss than 1KHz, tha “waterfall” phenomenon on the
screen may be found. To avoid the issue, it’s 3 suggestion that'R2WHRi“control frequency should follow
the criterion as below.

PWM control freqiiency frwy shcula g in the range
(N +9.23) -+ f < fpwm s/, +0.66) = f
N : Integer’ N = 3)
f : Frame rate

Note (3) The specified LED power.supply currenuv > uader the conditions at “LED_VCCS = Typ.”, Ta =25
+ 2 °C, fowm = 200,Hz#Duty=100%.

Note (4) The specifiaa\signals have_equivaient impedances pull down to ground in the LCD module
respectively.“Tustomers_shuuld keep the input signal level requirement with the load of LCD
module. “For examyle, “Qe/figure below describes the equivalent pull down impedance of
LED_EN (If it exists)~Xhe rest pull down impedances of other signals (eg. HPD, PWM ...) are in

the same concept.

- LCD Module
! LED_EN

E RLED_EN %
4L

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.

Version 3.1 11 April 2022
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4.3.3 BACKLIGHT UNIT

Ta=25+2°C
p t Svmbol Value Unit Not
arameter ymbo Min. Typ. Max. ni ote
CoRe | v | as | me | x| v
0,
LED Light Bar Power (1)(2)(Duty100%)
I - 93 mA
Supply Current
Power Consumption PL - 2.39 2.51 W [(3)
LED Life Time Lg, 15000 Hrs~, [(4) N/

Note (1) LED current is measured by utilizing a high frequency current meter as stiawa iselow :

Vi I
LED
Light Bar
Light Bar Feedback Parallel:¢
Channels Serial:¢

Note (2) For better LED light bar driving quarty,%is reconimgzndad/o utilize the adaptive boost converter with
current balancing function to drive LézDigii-bar.

Note (3) P. = I, xV_ (Without LED zonverter transfer efficiency)

Note (4) The lifetime of LED i{ detined as the {#ie when it continues to operate under the conditions at Ta =

25 +2 °C and I, =15.5 mA (Per EA) until th€¥arigi.iness becomes = 50% of its original value.
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4.4 DISPLAY PORT SIGNAL TIMING SPECIFICATION
4.4.1 DISPLAY PORT INTERFACE

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 are following VESA DisplayPort Standar
Versionl. Revision 1la and VESA Embedded DisplayPort™ Standard Verdion “\1.2. Therd are

many optional items described in eDP1.2. If some optional item is requetited; piease contacsuss

Single Ended

(2) Recommended eDP AUX Channel topolzgy s 2s)below and tiie AUX AC Coupling Capacitor

(C_Aux_Source) should be placed onsine saurce devize.

1
I
C_Aux_Sourceq,. 1 QAU Sk
' SAURCH N | ;
L Lk —
50 ohms Vhias_Tx = : I- Vhias_Rx 50 ohms
Aux Ch X ' Aux Ch
Tx 50 ohms I i AUX_CH_P | | 50 ohms Rx
o | 1
—_Z _ll | | _| I ]
C_AUx_Source | ' C_Aux_Sink
: I —O)
@ ! !
| Suurce Sink
QAN Cinnector  Connector

(3) Recommended Main \.ivie 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_Source i ML_N E C_ML_Sink
: || — -
- ” L .
50 ohms Vbias_Tx : : Vbias_Rx 50 ohms
—_— Tx ! . n
o0 onms : ML_P : 50 ohms
VLU | - ]
1 | | 11 .
C_ML_Source i E C_ML_Sink
! 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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4.5 DISPLAY TIMING SPECIFICATIONS

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

Signal Item Symbol Min. Typ. Max. Unit Note
DCLK Frequency 1/Tc 152.28 |154.26 | 156.24 MHz -
Vertical Total Time TV 1232 | 1236 1240 TH -
Vertical Active Display Period TVD 1200 | 1200 1200 TH -
DE Vertical Active Blanking Period TVB |TV-TVvD| 36 |TV-TVD TH -
Horizontal Total Time TH 2060 | 2080 | 2100 Tc |
Horizontal Active Display Period THD 1920 | 1920 198 Tc -
Horizontal Active Blanking Period THB |TH-THD| 160 | THR\THD Tc . o W9
Refresh rate 48Hz (Power Saving Mode)
Signal Item Symbol | Min. | Ty \4 Max. | (Urit "] Note
DCLK Frequency 1/Tc 152.28 | 154.28 156.247 1% Mz -
Vertical Total Time TV 1541 1565 | 1549 i/ GH -
Vertical Active Display Period TVD 1200 | 1200 | 1208, |“H -
DE Vertical Active Blanking Period TVB | TW-IND| 345 [faV-TVD)Y TH -
Horizontal Total Time THe, /N2050 | 208Q,| 2100 | Tc -
Horizontal Active Display Period THD, | 1920 | 1920 (v1820 | Tc -
Horizontal Active Blanking Period B, [ YH-THD |(1¢0 W/ TH-THD | Tc -

Note (1) The panel can operate at 60Hz normal modefanc,ocwer savilig. mode/respectively. All reliability tests
are based on specific timing of 60Hz refresh ratea'\We'can,anly assure the panel’s electrical function at power
saving mode.

INPUT SISNAL TIMING DIASRAM

< - Ty >
< o /~\\ —>|
oe — I LA 1T LA [ 1
l TH
N ¥ e g
DCLK | [T« SN R [N
_>| kL .4 THD ‘%
DE D ~
N | I
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4.6 POWER ON/OFF SEQUENCE

Power On

90%

-Power Supply

10%
for LCD, vcCs OV—=

t1

—>

-eDP Display

Power Off Restart

t11

90%
10% 10%

t12

Black Video

Video from Source

Black Video

-HPD from Sink oV

-AUX Channel

-Main Link Data

AU

K Channel ¢ neradonal

t4

[—

—>| t7

[

Link

- Power Supply for
LED Converter,

LED_VCCS oV

Training

|
Idie)

L

Valiu'Vides Data

QR

rl:

90%

- LED Converter )
Dimming Signal, ~08 =

_}

16 t8

Idle or off

90%

10%

tg [e—

LED_PWM

- LED Converter

Enable Signal, 0V

te

tr

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 See Note 5 below--
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’ |
[ ‘Wust be operatianai
[\upen HPD higa (sey
Note:4 beld )

. . Allows _far Shuide to
De'la_y frgm.H_PD 'h|gh to link Source 0 - ‘ ms | read Link caability and
training initialization

initielize]
Cansiidaiit on Source
link “rairing protocol
NMin Accounts for
required BS-Idle
t6 Link idle Source 0 - ms . spattern. Max allows for
Source frame
’ synchronization
| Max value allows for
Sink to validate video
data and timing. At the
| end of T7, Sink will
indicate the detection of
Delay from valid video data 1van . n valid video data by
Source to video on display Sink 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

Parameter Description Unit Notes

Delay from LCD,VCCS to black

@ video generation

Sink 0 200 ms

Delay from LCD,VCCS to HPD

B high

Sink 0 200 ms

t4

t5 Link training duration Source 0 - ms
[ N

t7

Delay framwalid videe,data from

8 Source w@beacklight on

Delay from backlight off to end of
valitvideo data

t9 Source 50 - ms

Delay from end of valid video

t1o data from Source to power off

Source 0 500 ms

VCCS power rail fall time, 90% to

t11 10%

Source 0.5 10 ms See Note 5 below
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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 i
e LED dimming signal Source L ms
Delay from LED dimming signal i i
o to LED power falling Source L ms
¢ Delay from LED dimming signal Source 0 i ms i ﬂ
E to LED enable signal o~
Delay from LED enable signal to '
te LED dimming signal Source 0 ) N\ 4'

Note (1) Please don’t plug or unplug the interface cable when system is turned.ar:

Note (2) The Sink must include the ability to automatically generate Black Viden autonomousiy=i hy Sink must
automatically enable Black Video under the following conditiope:
- Upon LCDVCC power-on (within T2 max)
- When the “NoVideoStream_Flag” (VB-ID Bit 3) istescived.fiom the Sourceas the end of T9)

Note (3) The Sink may implement the ability to disable thie autamatic B« Videa function, as described in

Note (2), above, for system development an¢"aghu;ging purpases.

Note (4) The Sink must support AUX Channel goling=ov 'the Source ninediately following LCDVCC
power-on without causing damage to tlie.Zinr device (fne.Scurce can re-try if the Sink is not ready).
The Sink must be able to respongae teyari AUX Clanpeitraisaction with the time specified within
T3 max.

Note (5) The VCCS power rail is récc nmenrzed to rige and fall linearly. If not, please contact us to conduct

risk assessment

4.7 MOMENTARY V2L 7MGE DRCPS

VCCS

3.0V
¢2.5V

(I)When 2.5V = Vcc <3.0V and td=10ms , the unit must work normally when VCC return to 3.0V.

GND

ItdI

(2) When Vcc < 2.5V, momentary voltage shall conform to the input voltage sequence.
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5. OPTICAL CHARACTERISTICS
5.1 TEST CONDITIONS

Item Symbol Value Unit
Ambient Temperature Ta 2542 °C
Ambient Humidity Ha 50+10 %RH
Supply Voltage Vee 3.2 \%
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"
LED Light Bar Input Current I | 93 mA > )
The measurement methods of optical characteristics are shown in Section 5.2. The follawing items shoulc
be measured under the test conditions described in Section 5.1 and stable enviraniment shown in Wlote
(5).
5.2 OPTICAL SPECIFICATIONS
Item Symbol Condition Mir | Typ. Max. w1 Onit Note
. ' ),
Contrast Ratio CR 1Vl 1000 - -
(5).(7)
: Tr [N 18 14 ms
Response Time T. i 9 n ms 3),(7)
|
Average Luminance of White Lave 255 300 cd/m? (6()4 27)
Red Rx 0,=0" N =0° | .590 -
Ry | Viewing normal Angla 0.350 -
Green Gx - -9(:\,“, 0y =0° \ 0.330 -
Color Gy |Wiewing'Normal Angle % Zyp — | 0.555 | Typ + - D7)
Chromaticity Bl Bx 0.03 | 0.153 | 0.03 - '
ue By 0.119 i
. Wi 0.313 -
White Wy 0329 i
Color gamut .G 42 45 % (8)
Cross talk CT | b/ - - 2 % |(5),(7),(9)
0,+ W\ 80 89 -
RHarizortal 0 | 80 89 (1).(5)
Viewing Angl ’ > : Deg. N
iewing Angle . o CR>10 80 89 i eg )
Yertical
i oy ‘ 80 89 -
White Variation [NSWsp | 6,20°, 8y =0° 80 | 90 - | ®)0)
"6Wizp | 6,=0°, 6y =0° 65 | 75 (7)
Version 3.1 11 April 2022 20/50
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Note (1) Definition of Viewing Angle (6x, 8y):

Normal
6x = 0y = 0°

12 o’clock direction

y+ = 90°

6 o’clock

By- = 90°

Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the followin| expression.
Contrast Ratio (CR) = L255/ L0
L255: Luminance of gray level 255
L 0: Luminance of gray level 0
CR=CR (1)
CR (X) is corresponding to the Gontrast Rativ,ef tive’point X at Figure in Note (6).

Note (3) Definition of Response Time (T, 7¢):

A NN\
Gra\ Lavel 255 Grav Level 255
100% |——So—
90% - > .. ............................. .......... ey
Optical
Response
Grav Level 0
10%4 Poeceeoins
0% >
<> Time
TR TF

66.67 ms 66.67 ms
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Note (4) Definition of Average Luminance of White (Lavg):

Measure the luminance of White at 5 points
Lave =[L(1)+L(2)+L(3)+L(4)+L(5)]/5
L (x) is corresponding to the luminance of the point X at Figure in Note (6)
Note (5) Measurement Setup:
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 roonx

|
CD Module I

LCD Panel

USB2000 or equivalent G3:.2200Tor eguivaiant

Center of the Screen

| 500 mm

Liah) Shield Room

tAmbient Luminance < 2 lux)

Note (6) Definition of White Vasiatic pA0W):
Measure the luminanceof gray levei 2 5 2t 5 points
8Wsp = {Minigaui [LE1)~ L (5)] / Maximuwi [L (1)~ L (5)]}*100%
dW13p = Miaifsum [L (1)~ LAS)L/ Maximum [L (1)~ L (13)]}*100%
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10mm

-
©
4

‘ .
} @ : Test Point
|

@ C; X=1t0 13
e L —_——_—_,,,—,— cAMthtion™r 10

H/4

H/4

H/A4

10mm
S
=]
=
=
=

Wi4 W/4 W/4 Wi4
W

" . Aetive siea

Note (7) The listed optical specifications refer to the initial |valwe of mantfactuire, but the condition of the

specifications after long-term operation wilinot\ne warrantea:

Note (8) Definition of color gamut (C.G%):
C.G%= RGB/ RyGyBu*120%
Ro, Go, By : color coordipgites,of ipd, green, ardl blue defined by NTSC, respectively.
R, G, B: color coordimate: £ module on 63 gray levels of red, green, and blue, respectively.
Ro Gy By : area of triangie defined by G, By
R G B: area of triangle ¢efined by R(CyB

CIE 1931

0.8
Note (9) Cross Talk (CT):
CT= ‘ YB - YA ‘ /YA x100%
Where
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Y =Luminance of measured location in left figure

Yg=Luminance of measured location in right figure

Ova
of  |ws
I| ot
o Y1) erayizs ()
YA YA
Q
I
HI8 '*'QYA
we | wi2

H/2

OYB Gray 128

O Gray 0 O

YB YB
Ove Jf N
W/2

6. RELIABILITY TEST ITEM

X, Y, Z

Test Item Test Condition Note
High Temperature Storage Test 60°C, 240 hours
Low Temperature Storage Test -20°C, ! 4( hours
Thermal Shock Storage Test -209C, ¢ b. .OUr<—>’;O\ Q Fahour; 100cycles, 1hour/cycle
High Temperature Operation Test :0“ “. 240 hours 1) (2)
Low Temperature Operation Test 0% 240 hours
High Temperature & High Humidity, . -
Operation Test 50°C, 20% i, 240 hours

\ |1_T10pr_ﬂ 330Q, 1sec/cycle
ESD Test (Operatien) Ccernidition 1 : Contact Discharge, +8KV (@D)]

<ondition 2 : Air Discharge, 15KV
. 220G, 2ms, half sine wave,1 time for each direction of

Shock (Non-Operating) X Y7 (1))
Vibration (Non-Operating) 1.5G / 10-500 Hz, Sine wave, 30 min/cycle, 1cycle for each 1)3)

Note (1) ‘teric :

Normal display image with no obvious non-uniformity and no line defect.

Note /Z)y=va.Jation should be tested after storage at room temperature for more than two hour

nNtte (o)At testing Vibration and Shock, the fixture in holding the module has to be hard and rigid enough

so that the module would not be 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.

bavodux -\

El-' El N140JCA-ELK Rev.XX - r—
- X X X X N140JCA-ELK C2
XXXXXXXYMDLNNNN @

L
=~

(a) Model Name: N140JCA-ELK

(b) Revision: Rev. XX, for example: C1, C2 ...etc.
(c) Serial ID: X XXXXXXYMDLNNNN

|— Serial No.

Product fina

Yeas Menth, Date

— UNNOLUX Iaternaivsse

—%—  Revision

— INMOREX Internal Use

(d) Production Location: MADEANXXICK.
(e) UL logo: XXXX especiallyztand! f4r panel manuractured by INNOLUX China satisfying UL requirement.

Serial ID includes the infozmatioit’as below:
(&) Manufactured'\Daie: Year: 0~9, iar 2010~2019
Month: 19,/A~C, for Jan. ~ Dec.
Dayv i~ A~Y, for 1% to 31%, exclude | , O and U
(b) Revision Code: coveirall'the change
(c) Serial No.: Manufacturing sequence of product
(d) Product Lie: 1 -> Linel, 2 -> Line 2, ...etc.
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7.2 CARTON

{1} Box Dimensions : 435(L)*350(W)*320(H)
{2} 30 madules/Caricn

& Troy + L Troay Cover
4pcs/Troy, Total 30pcs LCD Module

Sealed by Tag

Cushlon

i & pcs (spacer)

LCD Module
5 pcs (Frontd

Outer Box

(for Common)

Figure. 7-z\Packing awtivod
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7-3 PALLET

FPE Sheet

Larper Protector |
S0RS0%300 mm2 J

orner WWotecton
(S0 S0=E00

/—'—"—’ belt
/—Cor‘ner Protector Fil
CSO%50=780 mmy

/—F'F' Belt

srner Frotector
Co0=50%1170 mm2

Pallet

L]:lﬁl]#'»"‘)'_sll 1143 mm)

Palles
(LILS0w W IIDWHI43 mm2

Yiew & Carton Laokié

Cariton Laklé

Sea & Land Transportation Al Transportation

Figirenz/s Packing mcthod

Remove tape and
antl-statlc bag

Open Carton _\\,\ .

Rerove JATIgLovew

Figure. 7-3 Un-Packing method
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8. PRECAUTIONS
8.1 HANDLING PRECAUTIONS

@)

)

®3)

(4)

®)

(6)

()

(8)
9)

The module should be assembled into the system firmly by using every mounting hole. Be careful not
to twist or bend the module.

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.

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

Do not press or scratch the surface harder than a HB pencil lead on the pangl tecause the pltarizer
is very soft and easily scratched.

If the surface of the polarizer is dirty, please clean it by some absorbent couon or soft zloth, Do not
use Ketone type materials (ex. Acetone), Ethyl alcohol, Toluerz, Ethyl acid or Methyl <hloride. It
might permanently damage the polarizer due to chemical reastion

Wipe off water droplets or oil immediately. Staining and ¢sccioration may'\oecur 2 they left on panel
for a long time.

If the liquid crystal material leaks from the panel,t shiquld be keptaway=iiom the eyes or mouth. In
case of contacting with hands, legs or clothes it must‘e washed swey thoroughly with soap.

Protect the module from static electricity,, it rhaj,"cause daniagetto the C-MOS Gate Array IC.

Do not disassemble the module.

(10) Do not pull or fold the LED wire

(12) Pins of I/F connector shoulg=ot [\e/touched directly with bare hands.

(12) Do not re-attach protective tilm‘onto the pdia. zembecause of risk of bubble mura and dust.

8.2 STORAGE PRECAUTIONS

1)

)

®)

High tempetaturesor humidity, niay reduce the performance of module. Please store LCD module
within the spevified storage, cénd'tions.
It is dangerous that moistire’ come into or contacted the LCD module, because the moisture may

damage LCD module when it is operating.

It may reduce the display quality if the ambient temperature is lower than 10 °C. For example, the
response | ime Wwill become slowly, and the starting voltage of LED will be higher than the room
temp. atun

8.3 OP=RATION PRECAUTIONS

J)
2

®)

Do ot pull the I/F connector in or out while the module is operating.

Always follow the correct power on/off sequence when LCD module is connecting and operating. This
can prevent the CMIS LSI chips from damage during latch-up.

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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The EDID (Extended Display Identification Data) data formats are to support displays as defined in the

VESA Plug & Display and FPDI standards.

Byte # | Byte # :

d e)g[imal) (hytex) Field Name and Comments \(/k?elzl:(‘)a (l\)/iigr’i/)
0 00 |Header 00 | 00000000
1 01 |Header FF 11111111
2 02 |Header FF 11111132
3 03 |Header ~| FF 11111121 _|
4 04 |Header SONNFR | 1201158 -
S 05 |Header N FF | ta11111s
6 06 |Header e FP 10402111
7 07 |Header ~Q077| G2000000
8 08 |ID system manufacturer name ("CMN") A 70| 00001101
9 09 [ID system manufacturer name \ Ac | 10101110
10 0A |ID system Product Code (LSB) N Y 41 | 01000001
11 0B |ID system Product Code (MSB) N N\ \ VP 14 | 00010100
12 0C |ID SIN (fixed "00") B 00 | 00000000
13 0D |ID S/N (fixed "00") - N B 00 | 00000000
14 OE _|ID SIN (fixed "00") AN 00 | 00000000
15 OF |ID S/N (fixed "00") o~ \ 00 | 00000000
16 10 |Week of manufacture (fixed sveek vede) AVa 28 | 00101000
17 11 |Year of manufacture (fixedweay,code) 1F | 00011111
18 12 |Version=1 N 2\ 01 | 00000001
19 13 |Revision=4 04 | 00000100
20 14 |Vedio Input Defisiit ..tlon A5 | 10100101
21 15 |Active area horizonlal (“30.159: 1E | 00011110
22 16 |Active area vertical (“18.85¢n’ 13 | 00010011
23 17 |Display Gatnma (Gamima "2.2") 78 | 01111000
24 18 [Featle\support ("RGE; Nan-continous") 03 | 00000011
25 19 |Rxd, Tx0, Ryl, Rv0,'Gx1, Gx0, Gyl, GyO 28 | 00101000
26 1A BN, Bx0, BYIZEvG, Wx1, Wx0, Wyl, Wy0 65 | 01100101
27 1B [Rx=0.590 "\ ) 97 | 10010111
28 1C |Ry=0.350 59 01011001
29 1D |Gx=0.330 54 | 01010100
30 1E _IGy+0.555 8E 10001110
31 1F |BX» 1,153 27 | 00100111
32 20 ' By=0.119 1E 00011110
33 L Wx=0.313 50 | 01010000

| 34 (222" |wy=0.329 54 | 01010100
35 =23 |Established timings 1 00 | 00000000
36 24  |Established timings 2 00 | 00000000
37 25 |No manufacturer's specific timing 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 OOOOOL'O_.1_|
51 33 |Standard timing ID # 7 %01 | 00FUUR0L
52 34 |standard timing ID # 8 N\ 01 | ¢a0Gs00t |
53 35 |Standard timing ID # 8 03] 6200001 |
54 36 |Detailed timing description # 1 Pixel clock ("154.26MHz") Az 1_\,1000010
55 37 |# 1 Pixel clock (hex LSB first) - 234, 7U0111100
56 38 |# 1H active ("1920") A e 10000000
o7 39 |#1H blank ("160") N\ A0 | 10100000
58 3A |# 1 H active : H blank N \ 70 01110000
59 3B [# 1V active ("1200") 4 ~ BO 10110000
60 3C |#1Vblank ("36") A | 24 | 00100100
61 3D |#1V active : V blank a N ~ 40 | 01000000
62 3E [# 1 H sync offset ("46") A 30 00110000
63 3F |# 1 H sync pulse width ("30") © /% o~ 20 | 00100000
64 40 |# 1V sync offset : V sync pulsg width ("10465 ", A6 | 10100110
65 41 |# 1 H sync offset : H syriciolise width : V syrc o fset : V sync width 00 | 00000000
66 42 |# 1 Himage size (“2¢1 vam”) 2D | 00101101
67 43  |[#1Vimage size"1&€3 xim’) BC | 10111100
68 44 |# 1 Himage sizo"7 v image size 10 | 00010000
69 45 |# 1 H boarder ("0%) 00 | 00000000
70 46 |# 1V bGacder ('0") o~ ¢ 00 | 00000000
71 . Z\}g’:rc:c:.:erlaced, Norrial, o stereo, Separate sync, H/V pol 18 | 00011000
72 48 «lDetailed timing désuripiion # 2 Pixel clock ("123.41MHz") 35 | 00110101
73 49 |# 2 Pixel cloti (héx 1iSB first) 30 | 00110000
74 4A |# 2 H active (*1920") 80 10000000
75 4B |# 2 H blank ("160") AO | 10100000
76 4C |# 2 H active : H blank 70 | 01110000
77 4D 4.2/ active ("1200") BO | 10110000
78 4E | \# 2 V'blank ("36") 24 | 00100100
79 ‘F#2V active : V blank 40 | 01000000
80 5 » |# 2 H sync offset ("46") 30 00110000
| F1 W& 51 |#2H sync pulse width ("30") 20 | 00100000
8z 52 |# 2V sync offset : V sync pulse width ("10:6") A6 | 10100110
83 53 |# 2 H sync offset : H sync pulse width : V sync offset : V sync width 00 | 00000000
84 54 |# 2 Himage size (“301 mm®) 2D | 00101101
85 55 |# 2V image size (“188 mm") BC | 10111100
86 56 |# 2 H image size : V image size 10 | 00010000
87 57 |# 2 H boarder ("0") 00 | 00000000
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88 58 |# 2V boarder ("0") 00 | 00000000
89 # 2 Non-interlaced, Normal, no stereo, Separate sync, H/V pol 18 | 00011000
59 |[Negatives
90 5A |Indicates that this 18 byte descriptor is a Display Descriptor 00 | 00000000
91 5B |Indicates that this 18 byte descriptor is a Display Descriptor 00 | 00000000
92 5C |Set to 00h when 18 byte descriptor is used as a Display Descriptor 00 | 00000000
93 5D |Tag Number for Display Range Limits Descriptor FD | 11111101
94 5E |[Display Range Limits Offset : FLAGs 00 | 00000000 4
95 5F  [Minimum Vertical Rate ("40Hz") 28 | 00101020 |
96 60 |[Maximum Vertical Rate ("60Hz") 3C | 00111106 |
- P 1
97 61 |Minimum Horizontal Rate ("75KHz") - __I 4B | 010010631
98 62 |Maximum Horizontal Rate ("75KHz") N 1| 4B | (1701821
99 63 |Maximum Pixel Clock (*154.26MHz") i 1¢1.02010000
100 Vldg(_) T|m|n_g Suppc_)rt Flags : Bytes 10 --> 17 indicate support 1&x . | 50000001
64 |additional video timings o~ yL
Line Feed (0OAh if Byte 10 = 00h or 01h) or Video Timiag Cata
101 | 65 |(00h-->FFh If Byte 10 = 02h or 04h) N\ A ga | 00001010
Space (20h if Byte 10 = 00h or 01h) or Videq Timing, [ata (00ha->FFilf
1021 66 |Byte 10 = 02h or 04h) A A\ 2o | 00100000
Space (20h if Byte 10 = 00h or 01h) or Vigeq Tinving Data‘(Ovh-%*FFh If
103 | 67 |Byte 10 = 02h or 04h) A | _ 20 | 00100000
Space (20h if Byte 10 = 00h or 01h)01Vid =2 Timing Data,(00n-->FFh If
104 | 68 |Byte 10 = 02h or 04h) N\ . 20 | 00100000
Space (20h if Byte 10 = 00h orfuh) ar Video Tiriing«ata (00h-->FFh If
105 | 69 |Byte 10 = 02h or 04h) | Ve 20 | 00100000
Space (20h if Byte 10 = 0Ch oriQ1h) or Vid=20,/Emiwg Data (0O0Oh-->FFh If
106 | A |Byte 10 = 02h or 04h) 20 | 00100000
Space (20h if Byte 20 = a0h r 01h) or \Vio20 T|m|ng Data (O0Oh-->FFh If
107 68 |Byte 10 = 02h or Gan 20 | 00100000
108 6C _|Detailed timing daSyription # 4 ¢ 00 | 00000000
109 6D [#4 Flag N 00 | 00000000
110 6E |# 4 Reservad P é 00 | 00000000
111 6F _|# 4 ASCilstring Model IKame FE | 11111110
112 70  |#4Rag R 00 | 00000000
113 71 “#FaTharacterofMcderiiame ("N") 4E | 01001110
114 72 _|# 4 Charactetof Magel name ("1") 31 | 00110001
115 73 |# 4 Characteraf Model name ("4") 34 | 00110100
116 74 |# 4 Character of Model name ("0") 30 | 00110000
117 75 |# 4 Character of Model name ("J") 4A | 01001010
118 76 1;4 Gharacter of Model name ("C") 43 | 01000011
119 77 \'# 4 Character of Model name ("A") 41 | 01000001
120 '8 | *4 Character of Model name ("-") 2D | 00101101
121 a5 7v > |# 4 Character of Model name ("E") 45 | 01000101
| 222 "« A |# 4 Character of Model name ("L") 4C | 01001100
125 7B |# 4 Character of Model name ("K") 4B | 01001011
124 7C _[# 4 New line character indicates end of ASCII string 0A | 00001010
125 7D _|# 4 Padding with "Blank" character 20 | 00100000
126 7E |No extension 01 | 00000001
127 7F |Checksum 13 | 00010011
128 80 |DisplaylD EDID extension block tag 02 | 00000010
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129 81 |DisplaylD version revision 03 | 00000011
Start of Timing Data (00:No detailed timing descriptors are provided and
130 82 |nodatais pro%ided irg the reserved data b?ock) i i 0D | 00001101
131 83 |Total number of Detailed Timing formats in entire E-EDID structure. 00 | 00000000
132 84 |Datablock 1: AMD Vendor specific Data Block(Total :8 byte) 68 | 01101000
133 85 |AMD IEEE OUI Value(0x00001A) 1A 00011010
134 86 |AMD IEEE OUI Value(0x00001A) 00 00000000
135 87 |AMD IEEE OUI Value(0x00001A) 00 00000000 |
136 88 |AMD VSDB Version 01 00000021 |
137 89 |Freesync Capability(01:Freesync support,00:Freesync no support.) 01 | 00000GAL |
138 8A [Min Refresh Rate -\ 28 | 00201090 '
139 8B |[Max Refresh Rate 1 | 3C | Qu111%89
FreeSync MCCS VCP Code; required if EDID update not posible,to {
140 8C indicat)(/a current state of FreeSygc support. P P OL_ |_q 000000
141 8D |Reserved ~ 5.3, | 00000000
142 8E |Reserved \ (87| 00000000
143 8F |Reserved A WA 00 00000000
144 90 |Reserved A \ U 00 | 00000000
145 91 |Reserved &l 00 | 00000000
146 92 |Reserved N | 00 | 00000000
147 93 |Reserved N\ I 00 | 00000000
148 94 |Reserved N L 00 | 00000000
149 95 |Reserved AT A A 00 | 00000000
150 96 |Reserved o\ - 00 | 00000000
151 | 97 |Reserved . Du @ 00 [ 00000000
152 98 |Reserved /| 00 | 00000000
153 99 |Reserved B 00 | 00000000
154 9A |Reserved - 00 | 00000000
155 9B [Reserved N 00 | 00000000
156 9C |Resenvedin L\ 00 | 00000000
157 9D |Restnved 00 | 00000000
158 9E |Reserved \ 00 | 00000000
159 9F [Raserved s 00 00000000
160 A0 |Reserved 00 | 00000000
161 Al |Reserved 00 | 00000000
162 A2 |Reserved 00 | 00000000
163 A3 |Regerved 00 00000000
164 A4 |[Resarved 00 | 00000000
165 | .A5 | Reserved 00 | 00000000
166 . 5. |Reserved 00 | 00000000
167 (1> A7 |Reserved 00 | 00000000
138 ,./A8 |Reserved 00 00000000
169 A9 |Reserved 00 | 00000000
170 AA |Reserved 00 | 00000000
171 AB |Reserved 00 | 00000000
172 AC |Reserved 00 | 00000000
173 AD |Reserved 00 | 00000000
174 AE |Reserved 00 | 00000000
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175 AF |Reserved 00 | 00000000
176 BO |Reserved 00 00000000
177 Bl |Reserved 00 | 00000000
178 B2 |Reserved 00 | 00000000
179 B3 |Reserved 00 | 00000000
180 B4 |Reserved 00 00000000
181 B5 [Reserved 00 | 00000000
182 B6 [Reserved 00 | 00000000 |
183 B7 |Reserved 00 | 00000290,
184 | B8 |Reserved {00 00052000 |
185 B9 |Reserved ZS\ 00 | 206290 |
186 BA |Reserved 00, COGZ00L0 |
187 BB |Reserved 0t ,~QU000000
188 BC |Reserved O; -'_COOOOOOO
189 BD |Reserved N ./ 0| 00000000
190 BE |Reserved N N %0 | 00000000
191 BF |Reserved N\ \ 00 | 00000000
192 CO0 |Reserved A\ o | X 00 | 00000000
193 Cl |Reserved | 00 00000000
194 C2 |Reserved S N 00 | 00000000
195 C3 |Reserved N\ . 00 | 00000000
196 C4 |Reserved o a 00 | 00000000
197 C5 |Reserved N ~ N\ 00 | 00000000
198 C6 [Reserved 2\ A 00 | 00000000
199 | c7 |Reserved a AN ¥ 00 | 00000000
200 C8 [Reserved b 00 | 00000000
201 C9 |Reserved 00 | 00000000
202 CA |Reserved o~ 00 | 00000000
203 CB _|Reserved \, e é 00 | 00000000
204 | CC |Reserves \ 00 | 00000000
205 | CD |Réseived ay 00 | 00000000
206 | CE “Raserved . (2 00 | 00000000
207 CF_|Reserved . .\ 00 | 00000000
208 DO |Reserved 00 | 00000000
209 D1 |Reserved 00 | 00000000
210 D2 |Reserved 00 00000000
211 D3¢ [Reserved 00 | 00000000
212 D4 1Eeserved 00 00000000
213 N5 | Reserved 00 | 00000000
214 D¢ » |[Reserved 00 | 00000000
| 215 W + D7 |Reserved 00 | 00000000
21¢ D8 |Reserved 00 00000000
217 D9 |Reserved 00 | 00000000
218 DA |Reserved 00 | 00000000
219 DB |Reserved 00 | 00000000
220 DC |Reserved 00 | 00000000
221 DD |Reserved 00 | 00000000
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222 DE |Reserved 00 | 00000000
223 DF |Reserved 00 | 00000000
224 EO |Manufacturer's S/N 00 | 00000000
225 E1 |Manufacturer's S/N 00 | 00000000
226 E2 |Manufacturer's S/N 00 | 00000000
227 E3 [Manufacturer's S/N 00 | 00000000
228 E4 [Manufacturer's S/N 00 00000000
229 E5 |Manufacturer's S/N 00 | 00000000/
230 E6 |Manufacturer's S/N 00 | 00000290,
231 | E7 |Manufacturer's S/N {00 00052000 |
232 E8 |Manufacturer's S/N ZS\ 00 | 206290 |
233 E9 [Manufacturer's S/N 00, COGZ00L0 |
234 EA [Manufacturer's S/N 0C,, +_C‘UOOOOOO
235 EB |Manufacturer's S/N 02, "=£0000000
236 EC |Manufacturer's S/N N . 90| 00000000
237 ED |Manufacturer's S/N N\ N %0 | 00000000
238 EE [Manufacturer's S/N N\ \ 00 | 00000000
239 EF |Manufacturer's S/N AN\ o |\ X 00 00000000
240 FO |Reserved | 00 00000000
241 F1 |Reserved S N 00 | 00000000
242 F2 |Reserved N\ . 00 | 00000000
243 F3 |Reserved o a 00 | 00000000
244 F4 |Reserved N ~ N\ 00 | 00000000
245 F5 |Reserved AN a 00 | 00000000
246 F6 |Reserved a A\ N ¢ 00 | 00000000
247 F7 |Reserved L 00 | 00000000
248 F8 |Reserved 00 | 00000000
249 F9 |Reserved o~ 00 | 00000000
250 FA [Reserved \\ e é 00 | 00000000
251 FB |Resaruea) \ 00 | 00000000
252 | FC |Réseived . 00 | 00000000
253 FD s Resarved > 4 00 | 00000000
254 FE |Reserved. .\ 00 | 00000000
255 FF |EDID Extensiei block Checksum 06 | 00000110
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307.2840.30{Outline)

PRODUCT SPECIFICATION

205.3520.50 (Quiline with PCB)
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267.52 {IC Center)

191.81 {IC Center)
116.09 {IC Center)
40.38 (IC Center)

4-2.52 (IC Center)

7117 (FPC Center)

236.73 (FPC Center)

3.65 (TCON Génte

L T 1 e o et =T 5 ; 1)
b i b ] —r || 5 =
138.55 (TCON Center) > Q N
NOTES : 2
1. IN ORDER TO AVOID ABNORMAL DISPLAY, POOLING AND WHITE SPAW,
NO OVERLAPPING IS SUGGESTED AT CABLES, ANTENNAS, CAMER OR

FOREIGN OBUJECTS OVER FPC/COF, T-CON AND VR LOCATIO!

R ATERIALS MUST BE LOWER OP
B.ER GUAGE(D.1mm> F RE 2>
RUOR MICROME]?

A\ ¢
N

3. MODULE FLATNESS SPEC 0.5 mm MAX. (SEE FIGU
4. ()" MARKS THE REFERENCE DIMENSION.
5.CD HIGHEST PORTION MUST BE TOP POLARIZER A

THE SOP SHOULD REFER TO "DN0566762" |
6.MEASUREMENT OF THICKNESS MUST BE M|

JG

FRONT FACE OF LCM BACK FACE OF LCW FEELER GAUGE

CF_POLARIZER

o o
ROM
WODULE pes
NOTE: PCBA ARE E THE PLATFORM PLATFROM

FIGURE 1 FIGURE 2
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Appendix. SYSTEM COVER DESIGN GUIDANCE
0. ‘Permanent deformation of system cover after reliability test

System
front-cover

o I

4

System cover including front and rear cover may deform du eliabili
deformation of system front and rear cover after reliabilitv test 3hould not i ith panel
- Because it may cause issues such as pooling, abno isplay, w s nd also cell
Definition crack
Note: If the interference can not be avoided, ree to co AE Engineer for
collaboration design. We can help to verify al customer reference.
1 Sponge area design behind panel
N
Definition Sponge ar ehind panel can not be across the panel metal rear and the reflector at

the same time.§can be on the reflector area only.
2 Gap between system rear-cover & panel

J
>

A 4

LCM (max.)

Sponge + tolerance

The maximum thickness of sponge on the system rear-cover can not interfere to the
maximum thickness of panel. Because the interference may cause stress concentration.
Definition Issues such as pooling, abnormal display, white spot, and cell crack may occur.

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.
3 Gap Design between panel & around structure
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Bl
A2
Item | Suggestion Remark
Al | A1z05
A2 | A2z05
— Gap = Panel outline max. tolerance + Assembly max. tolerance
Bl | B1z05
B2 B2 | B22038 N\ a
Gap Design between panel & around structure needs to considar the niaximum.toleranzes of
Definition panel outline and assembly at the same time.
Gap Design suggestion is shown as A1/A2/B1/B2 on the chart.
4 Gap between panel & bezel ____ __
2.Gap 20.1mm
T | B 1TRistricture design hotls the gap
J btw. bezel.znd pafiel surface.

The gap betwegen.syiem bezgl/& parel surface is needed to prevent pooling or glass

broken. Zero gap_o! interferenCe such as burr and warpage from mold frame may cause

pooling issue near system fonacover opening edge. This phenomenon is obvious during

Definition swing tetininge t_egt, knpals t( \st_ or dl_Jring pooling inspection procedure. _ .
To remainthe sufficient gap, design with system rib higher than maximum panel thickness is

recamiivanded.

The\suificient gapsgasiands greater or equal to 0.1mm.

5 Cable routing.sehind panel
| Antenna m‘ Antenna l—

00 A Cover ool
Active Area

= ] PCBA O]

NG| NG NG NG NG
0K 0K
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It is strongly recommended that cables route around the panel outline, not overlap with the
panel outline (including PCB). Because issue such as abnormal display & white spot after
backpack test, hinge test, twist test or pogo test may occur.

If any routings across panel outline are needed, we suggest design as below:

-Using FFC/FPC to replace cables.

Definition > .
-Routing at the right or left area of panel metal rear.
-Avoid any routings at the step of panel or A cover.
-No interference to panel.
-It should not overlap TCON, COF/FPC, Driver IC
6 Interference examination of antenna cable and Web Cam wire

* To prevent panel damage, we suggest using CCD FPCto replace CCD gable
e Using double tape to fix LCM module for no bracket design.

CCD FPC(<lmm) 4 (Rear Cover)

Eoeh et

Rear-cover -|’__01mect0r Rear Cover Width(A) A=30mm

Spange & Camera/ints s Cover edge to Double Tape(B) B=3.0mm

Dxble Teape Stopper CCD FPC thickness <0.1mm

CDD CahlaFPC) LM Moaddle 0.5mm

Hoolka, NN\ - .- .- e Nl e Sponge thickness 0.2~0.3mm(compressed)

If e antenna cable Ar Wen Cam wire must overlap with the panel outline, both sides of the
alitenna cable orAen,Cam wire must have a sponge(Sponge material can not contain NH3)
ant! sponge reauité higher antenna cable or Web Cam wire.( Antenna cable or Web Cam
wire shouldwaciaveriap with TCON,COF/FPC,Driver IC)

Note: If the intetference 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.

System rear-cover inner surface examination

Panel rear cover !
r{_uu" j_ Burr rCHB Step

N~ System rear-cover inner surface

Definition

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

8

Tape/sponge design on system inner surface
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ouble Tape (30.0)
\
B —bHe MR
Double Tape
Back View
| | =
Double Tape {30 ﬂ:l

_—

B A

Definition To prevent peeling the bezel tape in rewark process. The length of double tape is 30 — (A+B),
Ais bezel tape ‘aigth and B is th. \doubie tape attaching tolerance.
Ex :A:2mm, B:2mim, the lengtiaof Cvable tape is 30-(2+2)=26mm.
9 Matetiahused for systenirear-cover
~‘\
m
L\
S ]
*
“S— System rear-cover
System rear-cover material: Al-Mg alloy
System rear-cover thickness:1.5mm MIN
Definitien’ [System rear-cover material with high rigidity is needed to resist deformation during scuffing
test, hinge test, pogo test, or backpack test. Abnormal display, white spot, pooling issue may
occur if low rigidity material is used. Solid structure design of system rear-cover may also
influence the rigidity of system rear-cover. The deformation of system rear-cover should not
caused interference.
10 C cover shape design
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System
rear-cover

System
front-cover

System
base unit

C Cover

Sharp edge Keyboard/Mouse pad

——

1. F step design = 0.3mm

2_1f F step > 0.3mm, slop xdge'design
Is needed to prevent panel Crack.

Definition The F step design on C Cover less than or equal to 0.8mriyis recomm/aded,_/
If F step exceeds 0.3mm, the slop edge design is nexessaly to prexent pane! crack.
1 Assembly SOP examination for system front-ccyer with Hook'design

Assembly Pressire

»

Systan

fron-coves

Hook

|’ System
= =% rear-cover

&), )

Assembly Pressure

Definition To prevent paneT crack during sy tem, front-cover assembly process with hook design, it is
not recommended to press parinl oi-any location that related directly to the panel.

12 Adhesive.desiyn between piner & bezel

NG

Adhesne

Risk \\Sezel Tape Peeling happened in a rework - Risk : Pooling or light leakage due to stress
or reassembly process. concentration at B-cover opening

e —

Rfiniion To prevent panel crack during system front-cover assembly process with double tape design,
When system applied adhesive between B-Cover and LCD module, please design a
distance 1.00mm between B-Cover’s adhesive and CF pol. Do NOT put adhesive on CF pol.
Adhesive material need be qualified to prevent from doing damage to cell tape after rework.
Adhesive material need be qualified to prevent abnormal noise when hinge swinging test.

13 System front-cover assembly reference with Double tape design
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0.1 mm AA.

To prevent system front-cover peeling at double tape contact area, A etween B- Qﬂ g
CF-Pol. Is 0.1mm min.

Definition
14 System front-cover opening area reference with TFT-LCD module{\\‘
> e o A A. ;%
Definition To prevent panel the noise of B-c ?(3%1 CF Pol. edge to front-cover

edge more than 0.65mm.
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15 [Touch Application : TP and LCD Module Combination for White Line Prevention

LCD AA
2

P

Polarizer
@ Cell

S

LCD AA

TP VA to LCD A4 distance™

1

2| TP Assembly tolerance (7
3|TF Ink Printing tolepancen
4

5

Sponge thicknessand tolerance o W0
Inspection/Viswing ingle specticiiign
Folarizer acze tALCD A4 disiedcewid tolerance

Polarizer edge to LCD AAdistarse can bg derived by “AA~Outline” — “CF Pol~Outline”
with respect to INX Zu Ou*ine Drawing on each side.

AA~Outline om0

Ly

6 Polarizer edge

to LCD A&\, CF Pol~qutiiie |
[ & \\ \ '
PSS N

L N\ -

=

Definition For using in Touch Application: to prevent White Line appears between TP and LCD module
corabination, the maximum inspection angle location must not fall onto LCD polarizer edge,
etheiwise light line near edge of polarizer will be appear.

Paraivieters such as TP VA to LCD AA distance, TP assembly tolerance, TP Ink printing
olerance, Sponge thickness and tolerance, and Maximum Inspection/Viewing Angle, must
e considered with respect to LCD module’s Polarizer edge location and tolerance. This
consideration must be taken at all four edges separately.

The goal is to find parameters combination that allow maximum inspection angle falls inside
polarizer black margin area.

Note: Information for Polarizer edge location and its tolerance can be derived from INX 2D
Outline Drawing (“AA ~Outline* - “CF Pol~Outline”).

Note: Please feel free to contact INX FAE Engineer. By providing value of parameters above
on each side, we can help to verify and pass the white line risk assessment for customer
reference.

16 Color of system front-cover material
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Light Leakage

System
front-cover

. System

rear-cover

System
front-cover

System
rear cover

Syllem want-cover
L TH ™

Panel Moduig, =

P# el middule

£ N, Syaem front-cover
or TP

Definition [Toyirevent light Jeaixaye’ is seen at system front-cover due to material transparency, we
suggest using dai'd cc.or material (black) for system front-cover design.
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17 |AA to front cover opening distance

CF polarizer Systern

front-cover
e -
rear-cover

|

A to front cover opening distance 0.7 AAto front cover opening distance (0.7

1 : CF polarizer "1 System

front-cover q
L

System

rear-cover

Definition To prevent CF polarizer edge leakage .We suggest front coverz i

o

larger than active area on all 4 sides.
18 Use OCR Lamination

Line pooling
A

P Display Area

Definition
19

Display Area
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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 Cushion

Open plastic bag Remove EPE Cushion

2. ‘Panel Lifting

Handle with care
(see next page)

4
4
oam

Remove PET Cover Remaowy P

N
=2
Finger Slot
Use slots at both sides for finger insertion.
Handle panel upward with care.
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3. |Do and Don’t
Lo . Don't .
- Handle with both hands. - Lifting with one hand
- Handle panel at left and right v, M—
edge. | |

Handie.at PCBA side.

- \ i
P \_‘

Don't : Don't :
- Stack panls - Put foreian stuff onto panel

- Presi panel. -
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Don't : | Dont:
- Paste any material unto - Pull / Push white reflector

white reflector sheet sheet |

Don't :  Doif’t=
« Hold at panel corner. “/Tyist panel.

———_—
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Do : Don't :

- Hold panel at top edge - Press white reflector sheet
while inserting connector. while inserting connector.

Do : Donft :

- Remove panel protecter -(_Remove panel protector film
film starts from pull tape Erom film another side.
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4 N

Do:

- Remove panel

mrAatrAntAv

Don't :

- Touch or Press PCBA, s\rea.

-

Don’t:

Remove panel

mvAaAtrA~bA-
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