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1. GENERAL DESCRIPTION
1.1 OVERVIEW
N140HCN-E5B is a 14.0“ diagonal TFT Liquid Crystal Display module with LED Backlight unit and 40
pins eDP interface. This module supports 1920 x 1080 FHD and can display 262,144 colors.

1.2 GENERAL SPECIFICATIONS

LCD TFT Module + TP Module Combination
Item Specification unit W o |
Luminance, White 250 \ cd/man,! -
Surface Hardness Hard coating (3H), Anti-Glare : -
Color Gamma 45% | LNESC -
Thickness 3.00 max (W/O PCB), 5.00 max. (Wiuv¥rCB) |, nm -
LCD TFT Modu'e
Driver Element a-si TFT active matrix - -
Pixel Arrangement RGB vertical stripe - -
Pixel Number 1920 x R.G.B. x 1082 pixel --
Pixel Pitch 0.1611 (H) x 0.1611 (V) mm -
Display Colors 262,144 color -
Interface eDP 1.2 - 3)
Transmissive Mode Nornia'v Black - -
Power Consumption 'I;c;(c[l\iqf)m W (Max.)@cei)0.693 W (Max.), BL 2.772 ) (1)
"""" -;;nc DD (Nat support)
Special Function I(_‘ ';ZPS(;/QYS\'TOENSSLEEE’SO”) ; ]
PSR (Mat st _wort)
J ¥ TP Module
Item ’SI'%_CilT ~ation Unit Note
Number of Cliannéss 140 x'70 - -
Touch Methed [Finger - -
Numbkers as Touch 10 points - -
Accuracy Meet WHLK mm -
Linearity Meet WHLK - -
Reporting rate, Meet WHLK Hz -
Interface HID/I2C - -
Power Cc¢sumption Active mode 0.3W(Max), Idle mode 0.12W(Max) - (2)
MP i mwe ‘e Version V5913T05W06 - -
piore (1) The specified power consumption (with converter efficiency) is under the conditions at VCCS = 3.3

V, fv =60 Hz, LED_VCCS = Typ, fPWM = 200 Hz, Duty=100% and Ta = 25 + 2 °C, whereas Black

pattern is displayed.

Note (2) The active mode is under the conditions at 10 fingers touch.

Note (3) Display port interface signals should follow VESA DisplayPort Standard Versionl. Revision la
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

Item Min. Typ. Max. Unit Note
Horizontal (H) 315.51 315.81 316.11 mm
Module Size Ve.rtical V) 185.77 186.07 186.37 mm 1)2)
Thickness (T) w/o PCB - 2.85 3.00 mm
Thickness (T) with PCB - - 5.00
Active Area Horizontal 309.21 309.31 309.41 mm - .
Vertical 173.89 173.99 174.09 mm -
Glass CF 0.35 0.40 0.45 mm | -
Thickness TFT 0.35 0.40 045 LU A
Weight - 292 2208 | g \\b -

Note (1) Please refer to the attached drawings for more information of froat ard back outine<girnensions.
Note (2) Dimensions are measured by caliper

Note (3) Panel thickness is measured with calipers clamping myar orstape tightly

2.1 CONNECTOR TYPE

Please refer Annanicix Outline Drawingifor detail design.
ConnectorPaoreNo.: IPEX-2C45%5-00E-76
User's‘connactor Part NoiREX=20453-040T-03
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3. ABSOLUTE MAXIMUM RATINGS of ENVIRONMENT
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 (D),.(2) )
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 £9 “C ax.
Relative Humidity (%0RH)
100
90 N
80 | \
60 3
Operating Range
40
20
_ L X S.orage Range
\ \ \ \ \ \ \ |
-40 20 20 40 60 80
Temperature (°C)
Version 3.0 26 May 2022 6 /49
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4. OPTICAL CHARACTERISTICS
4.1 TEST CONDITIONS

Item Symbol Value Unit
Ambient Temperature Ta 2542 °C
Ambient Humidity Ha 50+10 %RH
Supply Voltage Vce 3.3 \% -
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTIZSY, /|
LED Light Bar Input Current I | 46.2 MA 5 7 _i

The measurement methods of optical characteristics are shown in Section 5.2. The following iten's shauid

be measured under the test conditions described in Section 5.1 and stable envircarnent shown \n\ote (5).

4.2 OPTICAL SPECIFICATIONS

Item Symbol Condition4, % . Min. / 'n:yp | Max. | Unit Note
Contrast Ratio CR 8/ | 1200 - - (22’755)
) Tr - 14 16 ms
Response Time Te i 1 14 ms 3). (M
Average Luminance of White | Lave 212 250 - cd/m? (4)(’7()6)
Red RXx | 0x=0°, Gy =0 0.590 -
Ry | Viewing Nortifal JAngle 0.350 -
Green GX 0.330 -
Color | NGy Typ— | 0555 | Typ+ | - W)
Chromaticity Bl | B« 0.03 | 0.153 | 0.03 - '
ol By 0.119 3
. Wx (| 0.313 -
Whiss WS, | 0.329 -
N\ “Worizontal Ox 80 89 -
. AN 6 80 89 - (1),(5),
Angie .
Viewing Angie\ Verau g Ov CR=>10 80 89 - Deg )
N Oy- 80 | 89 -
White Variation of 5 Points dWsp 6x=0°, By =0° - - 1.25 - (5).(6).
(1)
White Variaticn of 13 Points dW13p 6x=0°, 0Y =0° - 14 1.54 - (5%’7()6 )
Version 3.0 26 May 2022 7149
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Note (1) Definition of Viewing Angle (6x, 8y):

Normal

X = y:OO

12 o’clock direction

+
4 yd =, 9Q°

6 o'clock
y- =90°

X+ =90°

Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculat2d Ly inesiollow ng.2xpression.

Contrast Ratio (CR) = L63( 1,0

L63: Luminance of graj.levial 63

L 0: Luminance of ¢ray =vel 0

CR =CR (1)

CR (X) is coieshonding to tlhe/2ontrast Ratio of the point X at Figure in Note (6).
Note (3) Definitior,of Rasponse Tinw (T, 1F):

LN
Grav Levl (37 4 Grav Level 63
N rav _ev\___ D | rav Leve
90%
Optical
Resg \nse |
Grav Level 0
10/
0% g
< < Time
TF Tr
66.67 ms 66.67 ms
Note (4) Definition of Average Luminance of White (Lave):
Measure the luminance of gray level 63 at 5 points
Version 3.0 26 May 2022 81749
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Lave =[L(1)+L(@2)+L@B)+L@#A)+L(>B)]/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 room.

/_CD Module
—_/ LCD Panel
USB200Qr equivalent

- |
-G\ ]

Center of the Screen

Lisht Snield Room

500 mm ;
7

=S-20000r equivatent

(Ambient Luminance <2 lux)

Note (6) Definition of White Vasiation (3W):
Measure the luminance/cf gray level'e3 at 5 points
8Wsp = { Maximurr (1)~ L (5)] / W imum [L (1)~ L (5)]}*100%
8W13p = {Maximum [L (1) ~ L (12)] ;linimum [L (1) ~ L (13)]} *100%

NS AR\ " & | EE— Th————————= N 8
/ | |
| ;T:r | ‘ \ ‘ \
| |
| | |
| | |
e o @y
% | ; | ; | @ : Test Point
| | | | |
) {1 - 10
= | | | | |
T ‘ : ‘ :
fo @ 777777777 R @ 7777777 4
| | |
< 1 ! 1 ! 1
fas] | |
| |
=== —— 2)f———————— b 13
E o 10mm 10mm
(e}
- W4 W4 W4 W4
W .
Active area

Note (7) The listed optical specifications refer to the initial value of manufacture, but the condition of
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the specifications after long-term operation will not be warranted.
5. RELIABILITY TEST ITEM

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, lhour/cycle | |
High Temperature Operation Test 50°C, 240 hours | W
Low Temperature Operation Test 0°C, 240 hours

High Temperature & High Humidity

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

150pF, 3302, 1sec/cyfie
ESD Test (Operation) Condition 1 : ContacyCischarge, 12KV (1)
Condition 2 ; Air Discharge, 15KV

220G, 2msMalnsine wave,1 time€ 10 each direction of

Shock (Non-Operating) X 4Y 47 1))

EVN18:500 Sine walve, ¢ i
Vibration (Non-Operating) )1(5 Zl J) Hz, e wsive, 30 min/cycle, 1cycle for each 1))

[ o » = F B\ .

Note (1) criteria : Normal display,irsage with no obvigis righ-uniformity and no line defect.
Note (2) Evaluation should be ‘asted, after storaye at room temperature for more than two hour
Note (3) At testing Vibration apd Snock, the “ixture in holding the module has to be hard and rigid enough so

that the moduie would not be twisiad or bent by the fixture

Version 3.0 26 May 2022 10/49
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6. ELECTRICAL SPECIFICATIONS
6.1 FUNCTION BLOCK DIAGRAM

v

TFT LCD PAN .
® D

OdIO 43AIFHA NYOS

4

v

TIMING
——»
Display port CONTROLLER
Signals —> 2
— EDD |
% EEPROM [
vees —p| =
— DC/DC CONVERTER &
GND — - | ———| REFERENCE VOLTAGE
@) GENERATOR
zZ
zZ
Converter g R LED |_
Input Signals —>| - | CONVERTER
@)
Py
TP_VCCS —»
TP Input
Signals

6.2. INTERFACE CONNECTIONS
PIN ASSIGNMENT

e

S -p| HACKLIGHT UNIT

Pin Symbol | Description Remark
1 NC il\ o Connectign ".’?ese‘rved for LCD test) -
2 H_GND “[High Spa¢tGiavnd -
3 Latved N |Complement Signal Link Lane 1 -
4 Lariel P |Trua Sianil Link Lane 1 -
5 .\ “H_GND . (g Speed Ground -
6 [** Lane0_N ‘Camplement Signal Link Lane 0 -
7 | Lane0_P |True Signal Link Lane O -
8 | H_GND High Speed Ground -
9 ! AUX_CH_P [True Signal Auxiliary Channel -
10 ! AU CH_N |Complement Signal Auxiliary Channel -
k H_GND High Speed Ground -
1z VCCS LCD logic and driver power -
12 VCCS LCD logic and driver power -
14 NC No Connection (Reserved for LCD test) -
15 GND LCD logic and driver ground -
16 GND LCD logic and driver ground -
17 HPD HPD signal pin -
18 BL_GND |Backlight ground -
19 BL_GND |Backlight ground -
20 BL_GND |Backlight ground -

Version 3.0 26 May 2022 11 /49

The copyright belongs to [nnolLu nauthaqrize e is prohibited
pyna gchoéengBl@(hotmglLi com %ﬂmecllI leslmesﬂﬁ( com +86-13411884959

www . szguangzhuo.com




www . szguangzhuo . com

INNOLuX
BEBIAE

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

PRODUCT SPECIFICATION

21 BL_GND |Backlight ground -
22 LED_EN |Backlight on /off -
23 LED_PWM |System PWM signal input for dimming -
24 NC No Connection (Reserved for LCD test) -
25 NC No Connection (Reserved for LCD test) -
26 LED_VCCS |Backlight power -
27 LED_VCCS |Backlight power -
28 LED_VCCS |Backlight power -
29 LED_VCCS |Backlight power .
30 NC No Connection (Reserved for LCD test)
31 NC No Connection 5
32 NC No Connection -
33 TP_VSS |Ground for Touch panel -
34 TP_VCCS |Power Supply for Touch panel lypical 3.3V
35 TP_VCCS |Power Supply for Touch panel Typical 3.3V
. . \ Input
. N . (PN} 1
36 TP_RS Touch panel report switch (Higis Erable, Low: Disable; Pull high 10Kohm
Open Drain,
37 TP_SCL |I2C Clock for Touch Pull high 2.2Kohm
Open Drain,
38 TP_SDA |I2C Data for Touch Pull high 2.2Kohm
Output
T L
39 TP_INT Interrupt for Tauch Pull high 10Kohm
33y
10K
40 TP_Reset Re§ef9:Amfor ‘uch p&nel (High: Normal, Low: R
Reset)
|
T 47
L
GED
Note (1) Tiva¥irct pixel is @dq ag’sniiown in the following figure.
NN\ 7 \N\\ O
:mn‘iiu%ils 10‘3: |':!"'”I‘*~
2122 [
31 . N
P )
"y
RE
> | = g \
I HE
o1 .
=S
n
n
-
n
PCBA
s
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7. LCD MODULE ELECTRICAL SPECIFICATIONS
7.1.1 LCD ELECTRICAL ABSOLUTE RATINGS

Item Symbol : Value Unit Note
Min. Max.
Power Supply Voltage VCCS -0.3 +4.0 Y 1)
Logic Input Voltage ViN -0.3 VCCS+0.3 V
Converter Input Voltage LED_VCCS -0.3 26 Y 1) |
Converter Control Signal Voltage LED_PWM, -0.3 5 V ‘1)
Converter Control Signal Voltage LED_EN -0.3 5 N\ \Y N\ (1,

Note (1) Stresses beyond those listed in above “ELECTRICAL ABSOLUTE RATINGS” may satige permanent
damage to the device. Normal operation should be restricte( to the conditiofis Vleszriked in “LCD

ELETRONICS SPECIFICATION”
7.1.2 LCD ELETRONICS SPECIFICATION

\" Value y )
Parameter Symbol : | Unit Note
Min. Tyo. Max.
Power Supply Voltage VCCS 3.0 3.3 ' 3.6 \Y (1)
Ripple Voltage \rp - 3 100 mV (1)
Inrush Current [rOsH . | - 15 A 1,2
Mosaic | 180 210 mA (3)a
Power Supply Current |White Icc 170 190 mA )
Solid Rattxn - 323 356 mA (3)b
HPD Impedance HPD 30K - - ohm 4
L4i0h Level : 2.25 ] 3.6 v )
HPD
Low Leve! - 0 - 0.8 Y (5)
Power per Em \'\/\ PesL - 1.358 - W (6)

Note (1) Teie.arnbient tempefature s Ta=25+ 2 °C.
Note (Zjrush: the maximumicurrent when VCCS s rising
lis: the maximum current of the first 100ms after power-on

Meagurement Conditions: Shown as the following figure. Test pattern: black.
+3.3V

QL 25K1475
(@)

O/’\\ e, » vees
Jil' FUSEV _Ea (LCD Module Input)
R1 1uF
47K I
o . *
sw 5"““ |E25K1470
1K
+12v
VRL 47K ch
- AN 1]
1 0.01uF
1uF 1
Version 3.0 26 May 2022 13/49
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VCCS rising time is 0.5ms

- +3.3V. s/
//

VCCS

100ms

»
L

Ice

Note (3) The specified power supply current is under the conditions at VCC% = 3.3%, Ta = 25 132 °C, [IC Current

and fv = 60 Hz, whereas a power dissipation check pattern below is displayeu:

a. Mosaic Pattern

Active \rea

b. The solid pattern’is the largest griasof R/G/B pattern.

Note (4) The specified signa’s have equivalenvimpedances pull down to ground in the LCD module respectively.
Customars\sinauld keep the tapui signal level requirement with the load of LCD module. Please refer
to Netey(anof 7.1.3 LER GONVERTER SPECIFICATION to obtain more information.

Note (5) When“a source detects\atow-going HPD pulse longer than 2ms in duration, it must be regarded as a
hot-plug-event HPD pulse. Upon detecting this hot-plug-event HPD pulse, the source must read the
receiver capability field and link / sink status field of the DPCD and take corrective action

Note (6) The sy, 2cifiecpower are the sum of LCD panel electronics input power and the converter input power.
vt col ditions are as follows.

{a) WCCS=3.3V,Ta=25+2°C,fy,=60 Hz,
&5) The pattern used is a black and white 32 x 36 checkerboard, slide #100 from the VESA file “Flat
Panel Display Monitor Setup Patterns”, FPDMSU.ppt.

(¢) Luminance: 60 nits.
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7.1.3 LED CONVERTER SPECIFICATION

Value
Parameter Symbol Unit Note
Min. Typ. Max.
Converter Input Power Supply Voltage | LED_Vccs 5.0 12.0 21.0 \% -
Converter Inrush Current ILEDgrusH - - 15 A (3 |
. i \
LED_EN Control Backlight On _ 2.2 5.0 V )
Level Backlight Off 0 P N v N @)
|

LED_EN Impedance Riep_en 30K l - | ohin (4)

PWM High Level 2.2 - 5 N (4)
PWM Control Level -

PWM Low Level 0 - 0% \Y, 4)
PWM Impedance Rpwm J0R - ohm 4)

|
PWM Control Duty Ratio - 5 - 100 % (5)
PWM Control Permissive Ripple oy ) ) p 100 mv )
Voltage .
PWM Control Frequency N Fewm LO0 - 2K Hz (2)
|
|
LED Power Current| LED_VCCS“:TyL ILED 287 216 231 mA 3)
- W 1

Note (1) ILEDrusH: the maximaum ciirent when LED_VCCS is rising,
ILEDis: the mayimur) garrent of the™ st 100ms after power-on,
Measurement Conditions: Shovn’asthe following figure. LED_VCCS = Typ, Ta =25 + 2 °C, fpwm =

200 Hz, Duty=100%.

LED_V.T‘\S\'TW' Q1 IRL3303 /\
C
g o/ \ P %
%l. FUSE _E3 (LED Converter Input)
R1 1uF
47K :|:
(High tloSITow)| =
Control Signal
ignal) . Q2
’SW:24V> | E IRL3303
1K
LED_VCCS(Typ)
VR1 47K c2
i [
N
0.01uF
I =
Version 3.0 26 May 2022 15/49
The copyright belongs to [nnoLu auth rized rohibited
www . szguangzhuo. comon J gchoéengBl@(hotm .com cjﬂm Stﬁ< com +86-13411884959



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

INNOLuX PRODUCT SPECIFICATION
BEBIAE

VLED rising time is 0.5ms

LED_VCC
LED pwM WV
100wts |
el Ghih DO=EREEEEEEL () Ao >‘
LED EN OV |
05D
AVEAE
Y . _/ ~—o @

ILED

Note (2) If PWM control frequency is applied ia thiyrange less than 1I<Hz, the “waterfall” phenomenon on the
screen may be found. To avoid thu,issee,“(s a stggestion that PWM control frequency should follow
the criterion as below.

PWNicolitrol frequencidrewnm should be in the range
N +0.33) ¥ T < fpwm < (N +0.66) * f
\l : Integer (N >3)
f : Frame rate

Note (3) The spacifiedZED power suopiycurrent is under the conditions at “LED_VCCS = Typ.”, Ta = 25
+ 200, Triym = 200 Hz, Cuty=100%.

Note (4)«The“apecified sigac!s have equivalent impedances pull down to ground in the LCD module
respectively. Cusioners should keep the input signal level requirement with the load of LCD
module. For example, the figure below describes the equivalent pull down impedance of LED_EN
(If it ezists). The rest pull down impedances of other signals (eg. HPD, PWM ...) are in the same

C ncep.

- LCD Mcdule
! LED EN

E RLED_EN %
-

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

SYSTEM
CONNECTOR

slight brightness change might be observed.
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7.2 BACKLIGHT UNIT

Ta=25+2°C
p t Svmbol Value Unit Not
arameter ymbo Min. Typ. Mao. ni ote
oM W | a | ms | o | v
0,
LED Light Bar Power (1)(2)(Duty1009%%) |
I - 76.8 - mA
Supply Current
Power Consumption PL - 2.188 2.736 W £2)
LED Life Time LeL 15000 - - ~ | Hrs W4

Note (1) LED current is measured by utilizing a high frequency currant rieter as shaw.iaeow :

Vi I N
i 'EC
Lignt Bar
Light Bar Feedback (% [“parajiel: 4
Channels _ : Sericl: 43

Note (2) For better LED ligh: bar"driving gesiity, it i¢ recommended to utilize the adaptive boost converter
with current kalamsiig functionse,driviLED light-bar.
Note (3) P = IL xVL (Without LED/Lunvarer transfer efficiency)

Note (4) Theditetitne of LED is gefined as the time when it continues to operate under the conditions at Ta =

2530C and I =A92 WA (Per EA) until the brightness becomes = 50% of its original value
Version 3.0 26 May 2022 171749
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7.3 DISPLAY PORT SIGNAL TIMING SPECIFICATION
7.3.1 DISPLAY PORT INTERFACE

Parameter Symbol Min. Typ. Max. Unit Notes
Differential Signal Common Mode
Voltage(MainLink and AUX) VeM 0 i 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 (€

Note (1)Display port interface related AC coupled signals should follow VESA DisplayPort Stardard
Versionl. Revision 1a and VESA Embedded DisplayPort™ Standard Version 1.2. Therg,are

many optional items described in eDP1.2. If some optional item is réquested, please \“antactus.

Single Ended

((2) Recommended eDP AUX Chanpel tanclcgy is a2s beleiv and the AUX AC Coupling Capacitor

(C_Aux_Source) should be plzeaaian the souras davice.

1
C_Aux_Sturce ! ' ¢ 2ux_Sink
T AUX_CHOWA |
— 01 | i I
Aux Ch 50 ohms E V__‘I_as—l ' , Vbias_Rx 50 ohms Aux Ch
] 1
Tx 50 ohms F (X _GH_P | 50 ohms Rx
T Ly
) 1 .
C_Aux_Smurce ! ! C_Aux_Sink
1 1
| | ' e @)
7| 1 1
J 1 1
Aux Chy ) .
Ry Source Sink
r Connector  Connector
\\

(3) Recommended Main Link Channel topology is as below and the Main Link AC Coupling Capacitor

(C_ML_Source) should be placed on the source device.

! 1
! 1
C_ML_SO:JIrce E ML_N i CTI\IJ"lL_Sink
i L B ,
F 20 ohms lasth : : Vblas_Rx 50 ohms
-
q X ! ! RX
| 50 ohms : ML_P : 50 ohms
. 11 1 - | 11
> ( — |
1 I .
C_ML_Source 1 : 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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7.3 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

PRODUCT SPECIFICATION

Signal Item Symbol Min. Typ. Max. Unit Note
DCLK Frequency 1/Tc 144.3 | 145.0 | 145.7 MHz
Vertical Total Time TV 1120 1124 1128 TH & - |
Vertical Active Display Period TVD 1080 | 1080 | 1080 TH | -
Vertical Active Blanking Period TVB |TV-TVD A\ NTV-TVD nH | -
PE Horizontal Total Time TH 2230 2230 22700 | L. 7C -
Horizontal Active Display Period THD 192( 1920 192 | Tc -
Horizontal Active Blanking Period THB J_TH-THD | 330 |’| H-Tho | Tc -
Refresh rate 40Hz (Power Saving Mode)
Signal ltem ‘ ‘C',"Tl:| b Min. | '»'yl Max. Unit | Note
DCLK Frequency | L/Tc 98.2 _|f 32.67 99.1 MHz (2)
Vertical Total Time TV 1120 I 1124 1128 TH (2)
Vertical Active Display R¢ricd | TVD . 1080 1080 1080 TH (2)
Vertical Active Blankifig/neariod ‘ TVB |'.'V—TVD 44 TV-TVD TH (1)
PE Horizontal Tatal Time ! h - 2230 2250 2270 Tc (1)
Horizontal Active Lisplay Period ‘ THD 1920 1920 1920 Tc (1)
Horizontal Ac ive Bianking F xiod ‘ THB |TH-THD| 330 | TH-THD Tc ()

Note (1) The panel can'Gperate at 60Hz (¢ nal mode and power saving mode, respectively. All reliability tests
are basedion specific timing,bf AL refresh rate. We can only assure the panel’s electrical function at
power&aving mode.

DE _J_l_l_\_,- M

IDPUT SIGNAL TIMING DIAGRAM

P

<

v

[ 1

> |

RELK T nnuyI A [N

DE

— ) e I: THD R
I | [
DATA | |
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7.4 POWER ON/OFF SEQUENCE
Power On Power Off Restart
t11
—
90% 90% //f'
-Power Supply oV 10% 10% 10% (¢
for LCD, VCCS “
-— - —>
112
110
— (2 [— < >
-eDP Display — Black Video Video from Source |\ blackVideo ===\
t3 A
|
|

-HPD from Sink oV

) 1o

AUX Chariael Operation(ll

-AUX Channel —
—> {4 |e— - »l [N
Link I N,
-Main Link Data ; \dle Vali¢ Video Data Idleor off
Treinitig
. — — ' —
- —->|<—><— —> >
15 6 t8.0 t9
90% % 90%
- Power Supply for / |
LED Converter, 0
LED_VCCS v 10% | 10%
- ‘s Ne— tp |-—
- tc |e— —| b
- LED Converen
Dimming, Sigaal, QY DA
LED_PWNi
—- tE |— — t|: [ —
- LED Converter
Enable Signain, QV
LED_EN
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Timing Specifications:
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PRODUCT SPECIFICATION

Parameter

Description

Reqd.

Value

Min

Max

Unit Notes

tl

Power rail rise time, 10% to 90%

Source

0.5

10

ms -

t2

Delay from LCD,VCCS to black
video generation

Sink

200

Automatic Black Video
generation prevents
display noise until yalid
video data is recivei:
from the Sou:Ce (se¢
Notes:2 and ' Seiqw)

ms

t3

Delay from LCD,VCCS to HPD
high

Sink

203

Sink AUK Channpe!
mustde wasrational
upon 4D high (see
Noie:4 beisw

ms

N

t4

Delay from HPD high to link
training initialization

Source

0

AW for Source to
mi [ read Xink capability and
| injialize

t5

Link training duration

Source
(i

0 -

[“Dependant on Source

i link training protocol

t6

Link idle

|
sHource

t7

Delay from valid videw catz from
Source to video arndisjray

t8

Sk

Min Accounts for
required BS-Idle
pattern. Max allows for
Source frame
synchronization

ms

50

Max value allows for
Sink to validate video
data and timing. At the
end of T7, Sink will
indicate the detection of
valid video data by
setting the
SINK_STATUS bhit to
logic 1 (DPCD 00205h,
bit 0), and Sink will no
longer generate
automatic Black Video

ms

Relay irom valid yideq data from
Saurce to backliht gn

t9

Source

80 -

Source must assure
display video is stable
*. Recommended by
INX. To avoid garbage
image.

ms

Delay from backlight off to end of
valid video data

Source

50 -

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.

ms

t10

Delay from end of valid video data
from Source to power off

Source

500

Black video will be
displayed after
receiving idle or off
signals from Source

ms

t11

VCCS power rail fall time, 90% to
10%

Source

0.5

10

ms -
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t12 VCCS Power off time Source 500 - ms -
il ri 1 0,
ta LED power rail rise time, 10% to Source 0.5 10 ms i
90%
I 1 0,
s LED power rail fall time, 90% to Source 0 10 ms i
10%
Delay from LED power rising to ) i
te LED dimming signal Source 1 ms
Delay from LED dimming signal to ) i
o LED power falling Source ! ms g a
Delay from LED dimming signal to )
e LED enable signal Source 0 ms N\
te Delay from LED enable signal to Source 0 LC\N\ns

LED dimming signal ,

Note (1) Please don’t plug or unplug the interface cable when system,is\turied on. Relarc™3CD_VCCS and

LED_VCCS are ready, it is recommended to pull down the backlight control digna's
Note (2) The Sink must include the ability to automatically gens=ate Black Video autéaomously. The Sink must
automatically enable Black Video under the followirig cansitions:
- Upon LCDVCC power-on (within T2 max)
- When the “NoVideoStream_Flag” (VB-173it 3\ is receivad from tl e Source (at the end of T9)
Note (3) The Sink may implement the ability toisabl»the automatic Biagk Video function, as described in Note
(2), above, for system developmentarie“de buggifiy purposes.
Note (4) The Sink must support AUX Ghaaebpolling by tiye Sou’'ce immediately following LCDVCC power-
on without causing damage % wie Sink device (the Source can re-try if the Sink is not ready). The

Sink must be able td resnonse to an AUX Cnannel transaction with the time specified within T3

max.
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8. TP MODULE ELECTRICAL CHARACTERISTICS
8.1 TP MODULE ELECTRICAL ABSOLUTE RATINGS

Value )
Item Symbol - Unit Note
Min. Max.
Voltage from TP_VCCS to AGND
and DGND TP_VCCS - 3.6 \Y ]
Logic Input Voltage - - 3.6 \%
8.2 TP MODULE ELECTRICAL CHARACTERISTICS
P Symbol ML < ——; N
arameter ymbo — anit ote
Min. Typs Max
Power Supply Voltage TP_VCCS 3.0 3.3 305 _'_ \Y (8]
Ripple Voltage TP_Vrp . - 100 mV Q)
Inrush Current TP_lrusH - - | 1 A D,(2)
Active Mode | - - 90.9 mA -
Power Supply Current TP ot |
Idle Mode - - 36.3 mA -
Normal 2.5 - TP_VCCS| V 3)
TP_RESET - '
Active 9 - 0.5 Y 3)
RS IR 5 - |tP_vces| v .
TP_RS YRy -
N 0 - 0.5 Vv -
_evy
) ligh Leavel 2.7 - TP_VCCS| V
I2C Signal (SCL, SDA) Suh. SDA -
|y Low Level 1 0 - 0.4 \Y,
Note (1) The ambient temperatufe 1s 1ev= 25 + 2 °C.
Note (2) T&\lkusn: the maxiriurt current when TP_VCCS is rising
JFSis: the maxdimein current of the first 100ms after power-on
Measurement Conditions: Shown as the following figure. Test pattern: white
Version 3.0 26 May 2022 23149
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ol Q1 25K147
2 a
f TP_VCCS
lil 0 \, o3 > TP_
- FUSE (LCD Module Input)
R1 TuF
§47K
(High to Low) =
(Control Signal) ‘ R2 02
SW y | E 2SK147
1K
+12V
Y VR « 47K ch
c1 I
N 0.01uF
I =
TP _VCCS risingtime i\ 0.5vs
0.5ms —* 7/ ;
/ ) ' TP_VCCS
' Tdon)s K
a’éﬁ%’f‘ ¥ f :
-iz
?&%‘3‘ A R w &gﬁy ]
TPt Iy ¢ a VN el
\—‘i@‘ ¥
Note (3RTR ™MESET is a SchittiTrigger input.
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8.3 12C AC ELECTRICAL CHARACTERISTICS

WH+
¥

o)

I
{1_I
1T

L= =%

;T:-:ulml""l ™

|-L

HDSTA

= [~tap

I
|
I
I
I
I

| ';; =140 5TA ‘:m.oﬁ k'-'ruGH BUSTA™ ﬂ ;‘:
Signal Description Min. Typ. Iviax ] Unit
Low level voltage NONE NUNE 0.4 Vv
INT VL,LH -
High level voltage 2.7 NONE WONE \%
Low level voltage NONE NONHE 0.4 \%
VL,VH -
High level voltage 2.1 NCNE NONE \%
Freq Clock frequency (Max spec) 0] N@Mc 400 KHzZ
SCL T _low Low period clock | 1.3 "WONE NONE us
T_high High period clock 0.6 NONE NONE us
Tr Rise time 24 NONE 300 ns
Tf Fall time 20 NONE 300 ns
Low leve) valtarge NONE NONE 0.4 Vv
VL,VH -
SDA High-ieve viltage 2.7 NONE NONE Vv
Tr Rise time 20 NONE 300 ns
Tf Fal"time 20 NONE 300 ns
tHD +S7A%, |Hold time STAR1 0.6 NONE NONE us
tdD, CAT  |Data halddaim’2 0.2 NONE NONE us
tS© DAT |Data‘set-up time 100 NONE NONE ns
. tSU_STO |Set-up time for STOP 0.6 NONE NONE us
Bus lines :
tSu, s\, |Setup time for START 0.6 NONE NONE us
repeated (Sr)
tHL\ sr  |Hold time for START 0.6 NONE NONE us
repeated (Sr)
| UF BUS free time 1.3 NONE NONE us
Version 3.0 26 May 2022 251/49
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8.4 TP MODULE POWER ON/OFF SEQUENCE

90%
1
1
TPvces M 1% A
21—
|
| 122
—
ov |
TP_Reset _;_ &
L !
T :
: N
12C Signal : (RN —
1 PR
1 1
[} 1
! 125 ' N 96 1
i ™
TP_RS oV 0
Timing Specifications:
) Value )
Parameter Descriglon - | Unit Notes
min Max
t21 TP_VCCS rail rigeiime »10% to 90% 0.5 - ms -
t22 Delay from TPWCI3S to TP_Reset 5 - ms -
to3 Delay frem T2 4Reset to 122 Tignal 20 - ms Q)
tos Delay from/iP_VCCS t¢ TrpRS 20 - ms -
tos Dulay from TP_RS ) TH, Reset 2 - ms -
tor :_TP_\/CCS powe: offfduration 500 - ms -

Note (L) ltrepresents tauch H2vige is able to response ACK for host only. And it is recommended for host to do

Qaumeration winen23 > 300ms
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9. PACKING
9.1 MODULE LABEL

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

b —. H/W: C3 $
A& N140HCN-ESB Rev. X % ‘
: 00K :
St XXXXXXXYMDLNNNN {8} CT:CMCLKRRIVWWXXX )

(a) Model Name: N140HCN-E5B
(b) Revision: Rev. XX, for example: C1, C2 ...etc
(c) Serial ID: XX XXXXXYMDLNNNN

|7 Seiial No.

“—. Product,Line

—-v—— Year, Monti1, Date

NA"Internal Use

— QW 97N Revision

— INX Internal Use

Serial ID includes the information as below:
(a) Manufactured®ate: Year: (9, 1er 2020~2029
Moirth: 1~9, A~C, for Jan. ~ Dec.
Yay!1~9, A~Y, for 1stto 31st, exclude I, O and U
(b) Reovision Code: saver all the change
(c) Serial No.: Manufacturing sequence of product
(d) Produst Line: 1 -> Linel, 2 -> Line 2, ...etc

C1 abel

SIN CT: CMCLKRRJVWWXXX
CT: Title
C LCD Display Module

MCLK Assembly Code
RR Revision
Jv Supplier /Site of MFG

ww Week/Year of MFG

XXX Serial number. From 000000 to 999999
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9.2 CARTON

(1)Box Dimensions : 435(L)*350(W)*320(H)
(2)20 Module/Carton

The deslgn packing itop layer for lpcs empty
tray

20pcs LCD Module@ltrays)

Sealed by Tope

Figurey, 572 Packingimetinod
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9.3 PALLET

PE Sheet

“arner Protector
(S0%50%800 mm)

PP Belt

orner Protector
(S0%50%1780 mm>

,/ PP Relt

allet
(L1150%W313%H143 mm)

Sea & Land Transportaotiey

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

i, /ftarn‘r Rro @ or
b EO0XT OB )

Corner Protector
(S0%50%1170 mm>

Fallet
(L1150%W915%H143 mmd

gir Transportation

Siguje. 9-3 Packing method
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9.4 UN-PACK METHOD

Tke produsts oui-

ramayve cushdon [ top)

epan oo
N
v -

- -

remove smpty fray

tefnowe spdcet \/\

take Module out -
NP
—=> s B
Niguie. 9-4 Un-Packiny method
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10. PRECAUTIONS
10.1 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 inspectian «nd
assembly process.

(4) Do not press or scratch the surface harder than a HB pencil lead ongneyoanel becaysy thzpelarizer
is very soft and easily scratched.

(5) If the surface of the polarizer is dirty, please clean it by some absuinent cotian orisoft cloth. Do not
use Ketone type materials (ex. Acetone), Ethyl alcohol, Tcluene, Ethyl aci¢rar Metiyi chloride. It might
permanently damage the polarizer due to chemical r@actign.

(6) Wipe off water droplets or oil immediately. Stainig and discolorition.niay occur if they left on panel
for a long time.

(7) If the liquid crystal material leaks from thy, panel, it should beyker away from the eyes or mouth. In
case of contacting with hands, legs orzlotitesiit must hewashed away thoroughly with soap.

(8) Protect the module from static elect{iciy, it may ccuscdariage to the C-MOS Gate Array IC.

(9) Do not disassemble the moc'uia

(10) Do not pull or fold the LEDwire:.

(11) Pins of I/F connecteshc 14 not be touci »d directly with bare hands.

10.2 STORAGE.PRECAUTIONZ
(1) High temperature or humidityymal' reduce the performance of module. Please store LCD module within
the gnuciiiad storage conditicns.
(2) It is Gangerous thatsmoisture come into or contacted the LCD module, because the moisture may
damage LCD module when it is operating.
(3) It may._reauce the display quality if the ambient temperature is lower than 10 °C. For example, the
respc se tinte will become slowly, and the starting voltage of LED will be higher than the room

. _Mmpel ture.

20.3'°CPERATION PRECAUTIONS
() Do not 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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PRODUCT SPECIFICATION

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

VESA Plug & Display and FPDI standards.

( dBe}éti(renil) E(’ztei;# Field Name and Comments \(/r?(lalj(()a (E)/iil‘:s/)
0 00 |Header 00 | 00000558
1 01 [Header FF 11141180/
2 02 |Header FF | 1130a1ad
3 03 |Header FF 1l 1.J..|.J.1
4 04 |Header QO FF :t 11241111 |
&) 05 |[Header N\ = 11111111
6 06 |[Header oG 11111111
7 07 |Header 90 00000000
8 08 |EISA ID manufacturer name ("CMN") | 0D | 00001101
9 09 |EISA ID manufacturer name \ B AE 10101110
10 OA _[ID product code (LSB) ) N\ 3D | 00111101
1 OB |ID product code (MSB) A @A 14 | 00010100
12 0C |ID SIN (fixed "0") 00 00000000
13 0D |ID SIN (fixed "0") N | 00 00000000
14 OE [ID S/N (fixed "0") AL 00 00000000
15 OF [ID S/N (fixed "0") -\ AV 00 00000000
16 10 |Week of manufacture (fixedsweek coc2) J= 16 00010110
17 11 |Year of manufacture (iixed year coce) 1F | 00011111
18 12 |EDID structure/veysion ("1") 01 | 00000001
19 13 |EDID revisidh (M 04 | 00000100
20 14 |Video I/~ defnition ("Digitai’, 95 10010101
21 15 |Active &iea horizontal (130.831cm*) 1F 00011111
22 16 |Active area vertica!,("1%,525cm*” 1 00010001
23 17 . |isplay GammaqGarinma = "2.2") 78 | 01111000
24 18 \Feature suppast #RELB, Continous”) 03 | 00000011
25 L9 [Rx1, RX0,\R 4, Bly0, Gx1, Gx0, Gy1, Gy0 28 00101000
26 1R [Bx1, BxQ)Byl, By0, Wx1, Wx0, Wyl, Wy0 65 [ 01100101
27 1B |Rx= 0.590 97 10010111
28 1C, |Ry=0.350 59 01011001
29 1_D Gx=0.330 54 01010100
30 1E “5y=0.555 8E | 10001110
314, | 'F [Bx=0.153 27 | 00100111

| 32 ", 20 [By=0.119 1E | 00011110
33 21 |Wx=0.313 50 01010000

N 3a | 22 [wy=0.329 54 | 01010100
3 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
Version 3.0 26 May 2022 32/49

The copyright belongs to Innolu
www . szguangzhuo. comon J gchoéengGl@(hotm

authqrjzed use is
.com jimei@jimel

k-

ohibited
com +86-13411884959




www . szguangzhuo . com

INNOLuX
BEBIAE

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

PRODUCT SPECIFICATION

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 00000021, |
48 30 [Standard timing ID # 6 01 | 00090201
49 31 |Standard timing ID # 6 01 | 0203801+
50 32 |Standard timing ID # 7 01 OL ‘O(‘f‘ 1]
51 33 |Standard timing ID # 7 N\ 01N/ quUOOOl
52 34 |standard timing ID # 8 a ~31 | 20000001
53 35 |Standard timing ID #8 017 | 00000001
54 36 |Detailed timing description # 1 Pixel clock ("145.00MFiz™ _:_ A4 | 10100100
55 37 |# 1 Pixel clock (hex LSB first) - |38 00111000
56 38 |# 1 H active ("1920") A 80 10000000
57 39 |#1H blank ("230") N\ \, E6 | 11100110
58 3A |#1H active : H blank N\ ~ | 70 | 01110000
59 3B |# 1V active ("1080") 1 \ 38 00111000
60 3C |#1V blank ("44") - 2C 00101100
61 3D |#1V active : V blank SN o 40 | 01000000
62 3E |# 1 H sync offset ("80") AN 50 01010000
63 3F |# 1 H sync pulse widtl (" Q") 3C 00111100
64 40 |#1V sync offset ; V~mvaemwhN Fj 68 | 01101000
65 41 |# 1 H sync offsey Fisync pulse widtiiy, V sync offset : V sync width 00 | 00000000
66 42 |# 1 H imagefsizz (/599 mm*) 35 00110101
67 43 |#1Vimage size (173 mm AD | 10101101
68 44 |#1 H indagy size : Vimggesize 10 | 00010000
69 45 [# 1 H bofrder (0%~ L 00 [ 00000000
70 46 ..V boarder ("0 00 | 00000000
. ¥ } . — —
71 " !'\le;a:tr;;[/eerl\allgig:, \orrfal Display, Digital separate, Positive Hsync, 1A 00011010
72 48 " Detaileaiminig-sescription # 2 Pixel clock ("96.67MHz") C3 | 11000011
73 19 |# 2 Pixel'giock (hex LSB first) 25 | 00100101
74 4A |# 2 H active ("1920") 80 10000000
75 4B\, |# 2 H blank ("230") E6 11100110
76 4€, |# 2 H active : H blank 70 | 01110000
77 ‘D |#2V active ("1080") 38 00111000
78 3l 4= [#2Vblank (44" 2C | 00101100
75 4F  |# 2V active : V blank 40 | 01000000
] 50 |# 2 H sync offset ("80") 50 01010000
i 51 |# 2 H sync pulse width ("60") 3C 00111100
82 52 |# 2V sync offset : V sync pulse width ("6 : 8") 68 | 01101000
83 53 |# 2 H sync offset : H sync pulse width : V sync offset : V sync width 00 | 00000000
84 54 |# 2 H image size (“309 mm") 35 00110101
85 55 |# 2V image size (“173 mm*) AD 10101101
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 |#2 V boarder ("0") 00 | 00000000
89 59 mggégsiregsgéNormal Display, Digital separate, Positive Hsync, 1A 00011010
90 5A |NA 00 00000000
91 5B |NA 00 00000000
92 5C |NA 00 00000000
93 5D |NA 00 | 00000508,
94 S5E  |NA 00 00500050 |
95 5F [NA 00 ],200900¢0 |
96 60 [NA ~ 00, | \0032G000 |
97 61 |NA 2\ \ 00 | ,96500000
98 62 |NA 04 00000000
99 | 63 [NA P 80| 00000000
100 64 [NA N 00 00000000
101 | 65 |NA ~ .\ 00 [ 00000000
102 66 |[NA N 00 00000000
103 | 67 |NA o\ N 00 | 00000000
104 68 |NA 00 00000000
105 | 69 |NA 4N v 00 | 00000000
106 | 6A |NA N\ o 00 | 00000000
107 | 6B |NA ~ . 00 | 00000000
108 6C |Detailed Timing Descriztiorn#4 o \{ ) 00 | 00000000
109 | 6D |Flags ' a 00 | 00000000
110 6E |Reserved N 00 | 00000000
11 6F [For Brightnes< Tan'e and PowenConsumption 02 | 00000010
112 70 [Flags - 00 00000000
113 71 |PWM 9677:0/.© Step 0 = 5% 0C | 00001100
114 72 |PWM % [729] @ Step 5/=249% 3D | 00111101
115 73 |PWM 9 [7:0] @ Stad 13,="100% FF 11111111
116 74 <&, [7:0] @ Sted 0 = ¥3nits oD | 00001101
117 | JE0Nits [7:0] @ Bigp & 60nits 3C__| 00111100
118 _ [%76 " |Nits [7:61.@ Jter 10 = 250nits 7D | 01111101
119 77 _|Panel Eiettronics Power @32x32 Chess Pattern  =594mW OE | 00001110
120 78 |Backlight Power @60 nits =622mwW OF 00001111
121 79 4 |Backlight Power @Step 10 =2592mW 20 00100000
122 74 _'Nits @ 100% PWM Duty =250nit 7D 01111101
123 ‘B [’lags 00 00000000
124 T |Flags 00 00000000
125 7D |Flags 00 | 00000000

r125 7E |Extension flag 00 00000000

L__12/ 7F |Checksum A6 10100110
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315.8140.30 (Outline)

311.91£0,20 (CF Polarizer)

309.31£0.10 (Active Area)

.91 +0. 31

0

186.0740.30 (Qutline)

176.79+0.20 (CF Polarizer)

173.99+0.10 (Active Area)

90.24+0.30

3.25£0.30 (AA~Qu
1.95£0.50 (CF Pol~Qutline,

(1.40) (AA~Metal)

(1.30) (AA~CF Polarizer)

3.25£0.30 (AA~Qutline)

1.95+0.50 (CF Pol~Qutline)
(1.40) (AA~NMetal)
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(30.00)

(30.00) (30.00)

(55.00) /
(110.00) (P-cover) 18.36 ‘
(109.30) (PCBA Edge) Safe Gpp
(96.35) (2.32)
(80.50) (2.2) Pinl | o | (75.81)] i
N I ol -
moouLe LaseL | | gllu cpipeN
[ - i . \Lﬁ B — J
AN } - I
= Panel+PCB Component Height 4.60mm Max  =| | & ‘ No Componen ‘ @
g = 9
NE 7| S e . (29.60) gZlg
S 220.0040.30° 2 cover | | 47.9141.00 HxzlE
cover/§ AR B EES
[ 2.9121.00 g
o
B

27435 (IC4CChter)

197,580C Dater w
119.68 (IC Center)

42.03 (IC Center) 2608 g
. 2 O =
3 4
§ s ’_’\//‘\
8
e T~
<
b
¥
) ‘

2-28.00 (FPC Width)
74.25 (FPC Center) J 42.75 (FPCA Width‘) ‘
AL S NI LSV R
N 157.9Q, 7"DCA anter)

N 242.76 (FPC Center)
&
<
8
=
3
2

| | MODULE LABEL | LU CODE |

| .
_[1 ] @_’%ﬁ

——

——

m
o
o
10.30

5

2

18041 (TCON Center)

DRIVER IC, COF /FPC, TCON, AND VR LOCATIONS
SEE NOTES FOR EXPLANATION

NOTE
1. \N ORDER TO AVOID ABNORMAL DISPLAY, POOLING AND WHITE SPOT,
NO_OVERLAPPING 1S SUGGESTED AT CABLES ANTENNAS CAVERA, WLAN, WAN OR
FOREIGN OBJECTS OVER CON' AND TIONS.
2 LVDS/EDP CONNECTOR IS MEASURED AT P\N1 AND \TS MATING LINE.
MARKS THE REFERENCE DIMENSION.
4 MEASUREMENT OF THICKNESS MUST BE MEASURED BY CALIPER OR MICROMETER.
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Appendix. SYSTEM COVER DESIGN GUIDANCE FOR TOD

0 ‘Permanent deformation of system cover after reliability test
System
frant-cover
System
rear-cover
“
System cover including front and rear cover may defo ring re mt%s. Permanent
deformation of system front and rear cover after reliability test shoul ti ere with panel.
i Because it may cause issues such as pooling, riial display, whi ot, and also cell
Definition crack
Note: If the interference can not be avoided;le feel free t tect INX FAE Engineer for
collaboration design. We can help to v% Ss risk% nt for customer reference.
1

r 4 ¥
Sponge area design behind pane N

- onge area design behind panel can not be across the panel metal rear and the reflector at
Definition :
thg same time. It can be on the reflector area only.
2 Gap between system rear-cover & panel

ke

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. Issues such as

Definition  |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.
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3 Gap Design between panel & around structure

B1

Ttem | Suggestion Remark
Al | A1205 |
A2 | A2=05 .
—1 Gap= Panel outline max. @iraree + Assembly max. \Serance f
Bl | B1=05
B2 B2 | B2=203

Gap Design between panel & around structure needs to éansider the maxi/num tolerances of

Definition panel outline and assembly at the same time.
Gap Design suggestion is shown as A1/A2/B1/Bi oithe chart.

4 Gap between panel & bezel

2.Gap =0.1mm

T | .‘ - 1.Ribstruzfuredesign holds the gap
| " btv., be zal arid panel surface.

The gap ketwasli system bezal & »anel surface is needed to prevent pooling or glass broken.
Zero gap or inferference_suc!i axburr and warpage from mold frame may cause pooling issue
near\system font-cover opanivig edge. This phenomenon is obvious during swing test, hinge

Definition  [tesiyNdock test, or garing,pooling inspection procedure.
Jo ramain the sufficient!yap, design with system rib higher than maximum panel thickness is

lietommended.
|Tne sufficient gaaresign is greater or equal to 0.1mm.

5 ‘Cable routingsbenind panel
= A Wehb Antenna I—
00 A Cover o]
Active Area

DI PCBA 0]

NG | NG NG NG NG

0K OK
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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:

Definition  |-Using FFC/FPC to replace cables.

-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 WebCam wire

* Toprevent panel damage, we suggest using CCD FPC to replace CCU.cabie
* Using double tape to fix LCM module for no bracket design.

_—-\F P =

_ 4“

=
J CEL FrC =l Lmam) -.'.'\!.-!"':!!.'..I!.'Q.
N A TCielh L) y
| — i [ — (|
=2 | B—etie— —afte— B
Rear-cover Connecios Rewr 4 hiA) A=30mm
Sponge ’ CarmeraiMnna Cover edge to Double Tape(B) B=3.0mm
Dieuhle Tape Stoprer CCD FPC thickness <0.1mm
T CableFPC NI TN e 0.5mm
Rl < oo+ N outline Sponge thickness 0.2~0.3mm{compressed)

If the antenna~cable or Web Cam wire must overlap with the panel outline, both sides of the

antenna cablevor Web Cam wire must have a sponge(Sponge material can not contain NH3)
Definition 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)
Ncte: If the interference can not be avoided, please feel free to contact INX FAE Engineer for
cGilaboration design. We can help to verify and pass risk assessment for customer reference.
i |System rear-cover inner surface examination
Panel rear cover !
n/—Hurr !— Burr PCH Step
- Swstem rear-cover inner surface
- Burr at logo edge, steps, protrusions or PCB board may cause stress concentration. White
Definition : . L
spot or glass broken issue may occur during reliability test.
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8 Tape/sponge design on system inner surface

L

N i

Double Tape

Back View 0 14 Q
Double Tape ‘ @ v

pe in rework process. The length of double tape is 30 — (A+B),
and, B is the double tape attaching tolerance.
length of double tape is 30-(2+2)=26mm.

Definition

LY
~— System rear-cover

'@ System rear-cover material: Al-Mg alloy

System rear-cover thickness:1.5mm MIN

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
Definition  |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.
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10 C cover shape design

System
rear-cover

System
front-cover
System
base unit

1. F step design = 0.3mm

2 W Fatep > 0.3mn, slop edge design
iswer.ded to prevent panal crack.

The F step design on C Cover less tharér equai to 0.3mm s raéommended.
If F step exceeds 0.3mm, the slop edg: dusign is necessary t¢ prevent panel crack.
Definition
11 Assembly SOP examinatiea, fog system front-vdvenwith Hook design
"( R&sembly FrosSure
a = System
E_ front-cover
Hook
System
rear-caver
Assembly Pressure
To prevent panel crack during system front-cover assembly process with hook design, it is not
recommended to press panel or any location that related directly to the panel.
Definition
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12 Touch Application : TP and LCD Module Combination for White Line Prevention
LCD AA
;j;‘ TPVA
: i./r White Line
TP TP Ink
Polarizer. Sponge
@ Celli_...} /Bezel Tape

N

X

1TP VA to LCD AA distancg) N
2| TP Assembly tolerances |
3|TF Ink Printing toleraice W
4|Sponge thicknesgandavorcrance
]
£

Inspection/Vigwneangle speciiivat m
Folarizer eflgelo LCD AA distanfe and tolerance

Polarizer edge to LCD/AAlistance can be derived by “AA~Outline” — “CF Pol~Outline”
with respect to INX/. D @udine Drawing on each side.

. AA~OUIne A =
@ Polarizer edge o> | ACTIVE ARES i s
CDAA AF Pl o 194
to LGD " l‘lﬂ, S 1 %
1

[ 1

S———

Lefirition

‘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 polarizer edge,
<therwise light line near edge of polarizer will be appear.

Parameters such as TP VA to LCD AA distance, TP assembly tolerance, TP Ink printing
tolerance, Sponge thickness and tolerance, and Maximum Inspection/Viewing Angle, must
be 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.

13

Color of system front-cover material
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Light Leakage

—_——— -
—_—— - >
—_—— -
- = >

System
front-cover

K. System

rear-cover

Jugiem
‘ront-cover

Syster
reai-COVe

L

- Ponerdooule

Swy=tem fromt-cover
ar TP -'

Panel Module

System front-cover
ar TP

www . Szguangzhuo. co

i To prevent light leakage is seen at system front-cover due to material transparency, we
Definition . . )
suggest using dark color material (black) for system front-cover design.
14 AA to front cover opening distance
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CF polarizer System

front-cover
e -
rear-cover

-

AA to front cover opening distance (0.7 Abto front cover opening distance (0.7

1! CFpolarizer 11 System
1 1 front-cover

System
o rear-cover

I To prevent CF polarizer edge leakage .We suggest_front civer openirg«iGymore than
Definition . .
0.7mm larger than active area on all 4 sides.
15 Use OCR Lamination
Line pooling . . Line pfeling
i Display Alga 2

LA

- Display Ala o ‘I.ff"'.__‘

QN 8 @

= OCR overflow

|
Definition 'OCR glue asspassib!c beyond module, in order to avoid Line Pooling.

16 Use OCAaminiation

Line pooling Line pooling

Display Area

Definition OCA glue as possible plastered throughout the module, in order to avoid Line Pooling.

17 Design Gap between System Front-cover & TOD LCD module surface
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INnOLux PRODUCT SPECIFICATION

3 GapA

CF Pol.

Bezel Tape Housing

0.15 = GapA = 0.20mm

Gap A between system front-cover & TOD (_CL) module sUace isxieeded to prevent
pooling or glass broken. Zero gap or interiarencs such ag, burrtand warpage from mold
Definition frame may cause pooling issue near svstam 1ent-cover op2ring €dge. This phenomenon
is obvious during swing test, hinge tedf, kinack test, or(1ui‘ngsooling inspection procedure.
To remain sufficient gap for first grag h, dasign valua for fron -cover depth is recommended
higher than module wing depth. B
18 System Front-cover dimensiarisucgestion
I
I
{2 RN /) (C)
1
1
‘ 1 (B)
I
_/
: r Y (A)
(R l v
| “ CF Pol
TFT i
| I E—
Bezel Tape = RENEg
I
I
!
l Syt 2m Front System Front System Front Cover Bezel Tape System Front Double Tape
Covel Jdpen TOP Cover Chamfer Open to AA Edge to Cover thickness Thickness
l to r Pol. B) € Double Tape (E) (8]
(A) D)
r 0.8mm Max 8-~20" 0.7= (B) £ 0.9mm 1.0 mm Min 1.2mm MAX 0.05= {F) = 0.08mm
CAUTION :

In order to avoid the risk of bezel tape peeling, INX suggest not to attach any double tape on bezel tape; if
necessary, the location of duuble tape attach must follow INX design guidance.

- To achieve better touch sensibility, INX suggests to follow design value as recommended ,
Definition . S )
Recommended dimension is shown in above graph.
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Appendix. LCD MODULE HANDLING MANUAL

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

Purpose e 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 q

Open plastic bag CubAdhesive Tape Remove EPE Cushion

2. |Panel Liftirg | "/

Y 4
Handle with care
Remove PET Géver Q ii, ove PE Foam (see next page)

Finger Slot

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

3. |Do and Don't
Do . Don't .
- Handle with both hands. - Lifting with one hand.
- Handle panel at left and right '
edge

Don't : ~ Don't :
- Stackpanels. - Put foreign stuff onto panel

@

Fress panel. - Put foreian stuff under panel
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BEBIAE

Don't : Don't .
» Hold at panel corner. - Twist panel.

Do : | Don't :

- Remove pane! piotector - Remove panel protector film
film starts from. puil tap! From film another side.

-
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//
Do: Don’t:
- Remove panel protector - Remove panel protector
film starts from Lower- Film parallel X-direction

right corner to Top-left 'l

Don't :
- Touch or Piest PCBA Area:
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