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1. GENERAL DESCRIPTION
1.1 OVERVIEW

e BROBUC T SPECIFICATION

N140JCN-GE9 is a 14" diagonal TFT Liquid Crystal Display module with LED Backlight unit and 40 pins
eDP interface. This module supports 1920 x 1200 WUXGA AAS mode and can display 16,777,216

colors.

1.2 GENERAL SPECIFICATIONS

LCD TFT Module + TP Module Combination

Item Specification nit \ots
Luminance, White 300 Cd/m2 =
Surface Hardness Hard coating (3H), Anti-Glare - . -
Color Gamma 72% NTec L -
Thickness 3.00 max (W/O PCB), 5.25 max. (With'RCS) m! -
Driver Element a-si TFT active matrix - -
LCD TFT Moduled i
Pixel Arrangement RGB vertical stripe Ay - -
Pixel Number 1920 x R.G.B. x 1200 pixel -
Pixel Pitch 0.15708 (H) x 0.157¢8 (W mm -
Display Colors 16,777,216 color -
Interface eDP 1.3 - -
Transmissive Mode Normally S:acr - -
Power Consumption cell 0.2 WyMa3..), BL 3.5 (Miax.) - (1)
; TP Modvie
Number of Channels 42%67 - - -
Touch Method Finger - -
Numbers of Touch 10 points - -
Accuracy Meet Windo'ws HLK mm -
Linearity Meet Windews HLK - -
Reporting rate Meat Windows HLK Hz -
Interface B/ C - -
Power Consumption NN !/-\\,lee mode 0.2W(Max), Idle mode 0.1W(Max) - (2)

Note (1) The specified power consumption (with converter efficiency) is under the conditions at VCCS = 3.3
V, fv =60 Hz, LER_VCCS = Typ, fPWM = 200 Hz, Duty=100% and Ta = 25 + 2 °C, whereas Black pattern is

displayed.

Note (2).The ¢ ctive mode is under the conditions at 10 fingers touch.
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2. MECHANICAL SPECIFICATIONS

Item Min. Typ. Max. Unit Note
Horizontal (H) 306.29 306.59 306.89 mm
Module Size Ve.rtical (V) 198.10 198.40 198.70 mm 1))
Thickness (T) w/o PCB - 2.85 3.00 mm
Thickness (T) with PCB - - 5.25 -
Bezel Area Horizontal - 304.59 - mm -
Vertical - 191.60 - mm -
Active Area Horizontal 301.49 301.59 301.69 rfim -
Vertical 188.40 188.50 188.60 mm -
Glass CF 0.35 0.40 0.45 mm -
Thickness TFT 0.35 0.40 0.45 mm -
Weight - 296 310 | g/

Note (1) Please refer to the attached drawings for more information of frojit aad Back outlifieydiraensions.
Note (2) Dimensions are measured by caliper

Note (3) Panel thickness is measured with calipers clamping mya' oitage tightly

2.1 CONNECTOR TYPE

Please refer Appendix Qutiine Drawing 1y detall design.
Connector Part No.: 12EX-20682-04( E-01!
User’s connector Part No: IRE)(-25672-040T-01

Version 3.0 9 February 2023 6/53
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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 @), (@

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 }
Opergturig Range
40 |
20 *—-
™ Stdrage Range
\ L N\ L ‘ P. \ \ \ |
-40 -20 0 20 40 60 80
Temperature (°C)
Version 3.0 9 February 2023 7153
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3.2 ELECTRICAL ABSOLUTE RATINGS

3.2.1 TFT LCD MODULE

Note (1) Stresses beyond those listed in above “ELECTRICAL ABSOLUTE! RAITNGS” ma ncadse

permanent damage to the device. Normal operation should be restricted to thie coiitions
described in “ELECTRICAL CHARACTERISTICS".
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Item Symbol i Value Unit Note
Min. Max.
Power Supply Voltage VCCS -0.3 +4.0 Y 1)
Logic Input Voltage Vin -0.3 VCCS+0.3 Y
Converter Input Voltage LED_VCCS -0.3 26 V Q)
Converter Control Signal Voltage LED_PWM, -0.3 3.6 vV (1) |
Converter Control Signal Voltage LED_EN -0.3 3.6 v (7 |
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4.1 TEST CONDITIONS

e BROBUC T SPECIFICATION

4. OPTICAL CHARACTERISTICS

Item Symbol Value Unit
Ambient Temperature Ta 2542 °Cc
Ambient Humidity Ha 50+10 %RH
Supply Voltage Vee 3.3 \%
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"
LED Light Bar Input Current I 85.2 .. _MA A
The measurement methods of optical characteristics are shown in Section 5.2. The following, items shouid
be measured under the test conditions described in Section 5.1 and stable environineny shown in ot
(5).
4.2 OPTICAL SPECIFICATIONS
Item Symbol Condition Vi, Typ. | Maﬂ Jnit Note
Contrast Ratio CR 80V 1070 - - (22’755)
. Tr - 1€ 19 ms
Response Time T i o 16 ms 3), (7
Average Luminance of White Lave 255 | 300 - cd/m? (4)(’7()6)
Red Rx 0,05, =0° 0.640 -
Ry Viawiaag Normal Angis 0.330 -
Green Gx 0.300 -
Color Gy Typ— | 0.600 | Typ + - (1.(7)
Chromaticity BI 5X 0.03 | 0.150 | 0.03 - '
ue By 0.060 -
. Wx 0.313 -
White « Wy 0.329 ;
Hotizon! %X+ ' 28 23 : (5
Viewing Angle ren CR>10 Deg. (1),5),
Vertical Ot 80 89 : 0
) 6y- 80 89 -
_ . _ I\ W6, 1.25 (5),(6),
White Variation of 5 Points 0,=0°, 6y =0° - - -
L Wi g Y 1.54 @)
Version 3.0 9 February 2023 9/53
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Note (1) Definition of Viewing Angle (6x, 6y*:

Normal
Ox = 0y = 0°

12 o’clock direction
Oy+ = 90°

6x- = 90°

6 o’clock
Oy- = 90°

Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the folioviing=ex ressign.
Contrast Ratio (CR) =Lw/ Ld
Lw : Luminance of white pattern
Ld: Luminance of dark pattern
CR=CR (1)

CR (X) is corresponding:t& 1he Contrast fiatio of the point X at Figure in Note (6).

Note (3) Definition of Res{ianiseiTime (Tg, T():

A 5 !

White pattern | White pattern
100% | ———— &%
90% A
Optical
Responsé

1% Dark pattern

0y J
<> Time

Tk Tr
66.67 ms 66.67 ms
Version 3.0 9 February 2023 10/53
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Note (4) Definition of Average Luminance of White (Lave):
Measure the white pattern at 5 points
Lave=[L()+L@2+LE@B)+L@)+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 room

Y

/_CD Module |
|
7 LCD Panel |
USB2000 or equivalent CS-2900Tor equivaiant
. El‘ -l_ I
|_|-

Center of the Screen
| LigrnaShield Room

500 mm

vAmbient Luminance <2 lux)

Note (6) Definition of White Variauon,/sW):
Measure the white pattern at 5 peii s
8Wsp = { MaximuiaL (1)~ L (5)] / Minimipn [L (1)~ L (5)]}¥100%
dW13p = Maxinum [L (1)~ L (+3)] /Minimum [L (1)~ L (13)]}*100%

10mi

R 770

H/4

A

1
|
|
™ 1—@————————} ————————— @ ————————— s @ @ : Test Point
| |
| |
| |

= | | |
= | | | X=1to 13
| | |
) — O
| | |
= | } | } |
jan)
I (N S S
E .| 10mm ‘_L 10mm
= Wi4 Wi4 W/4 W/4
= Active area

Note (7) The listed optical specifications refer to the initial value of manufacture, but the condition of the

specifications after long-term operation will not be warranted.
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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, 1hour/cycle

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

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

150pF, 330(2, 1sec/cycle '
ESD Test (Operation) Condition 1 : Contact Dischargea 2KV (1)
Condition 2 : Air Discharge, 25KV,

220G, 2ms, half sine waye, i time for each diractioit of

Shock (Non-Operating) X Ay AT 1)

- St \ infCyd!
Vibration (Non-Operating) )1(.5\((3;10 500 Hay,Sine/wave, 30 min/Cydle, 1cycle for each 1)Q3)

Note (1) criteria : Normal display image with_rig. obyious non-uhifsemity and no line defect.
Note (2) Evaluation should be tested afterztoraae at roon teranerdiure for more than two hour
Note (3) At testing Vibration and Shock, the fixiure in hglding=the module has to be hard and rigid enough so

that the module would nowide 1 wisted or betit by the fixture

Version 3.0 9 February 2023 12 /53
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6. ELECTRICAL SPECIFICATIONS
6.1 FUNCTION BLOCK DIAGRAM

Display port

Signals —™

VCCS 3

GND

Converter
Input Signals >

dOLD3IANNOD LNdNI

TP_VCCS —

TP Input
Signals

TIMING
CONTROLLER

EDID
EEPROM

DC/DC CONVERTER &
REFERENCE VOLTAGE
GENERATOR

TFT LCD PANEL

%
0
>
p
o
g
<
i
T
0
T
0
c
_|

LED
CONVERTER

A 4

—_

6.2. INTERFACE CONNECTIONS
PIN ASSIGNMENT

> N
g J)DATA DRI ‘d
' a

BACKLIGHT UNIT

—

Pin Symbol Description Remark
1 Reserved |Reserved for CABC functic -
2 H_GND |High ’%ps:—\:l—Ground ~ -
3 Lanel N Con*;pf%ﬁgnt Signal Link(Lane 1 -
4 Lanel P T[kl_e_ﬁignal Link Laie 1% -
5 H_GND ﬂ::‘tjn Speed Grecund -
6 Lane0_N |Complemert ‘Z@na]-Lane 0 -
7 Lane0 P |True Siq:arl\/;n Lane O -
8 H_GND |High Spe?:?' Ground -
9 | Aux_Ch_P |True Signal-Auxiliary Channel -
10 | Aux_Ch_N%|Complement Signal-Auxiliary Channel -
11 | H_G ID“High Speed Ground -
12 VCC: Power Supply for LCD -
13 _°Cs Power Supply for LCD -
14 ( BIS] ~EN |Panel Built In Self Test Enable -
795 [ rvss Ground -
16 VSS Ground -
17 HPD Hot Plug Detect -
18 | LED_GND |LED Ground -
19 | LED_GND |LED Ground -
20 | LED_GND |LED Ground -

Version 3.0 9 February 2023 13/53
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21 | LED_GND [LED Ground -
22 LED_EN |Enable Control Signal of LED Converter -
23 | LED_PWM |PWM Control Signal of LED Converter -
24 NC No Connection (Reserve) -
25 NC No Connection (Reserve) -
26 | LED_VCCS |LED Power Supply -
27 | LED_VCCS |LED Power Supply -
28 | LED_VCCS |LED Power Supply -
29 | LED_VCCS |LED Power Supply

30 NC No Connection (Reserve) -
31 NC No Connection (Reserved for USB Data-) -
32 NC No Connection (Reserved for USB Data+) -
33 TP_VSS |Ground for Touch panel
34 | TP_VCCS |Power Supply for Touch panel TyRIcaN3.3V
35 | TP_VCCS |Power Supply for Touch panel Typicak3.3Vv
36 TP_RS |Touch panel report switch (High: Enable, Low': Disavie) iaput, B4l high 10kQ
37 | TP_SCL |I°C Clock for Touch @pen Brain, Pull high 2.2kQ
38 | TP_SDA |I°C Data for Touch Oren Drain, Pull high 2.2kQ
39 TP_INT |Interrupt for Touch | 1 Output, Pull high 10kQ
| TP_WCCS
10K
. . TP_RESET
40 | TP_RESET |Reset signal for Touchyoanal (High: Narpia!, Low: Reset) &
470 ——
\ _ GND
Note (1) The first pixefis oud as showraih tie Teilowing figure.
Version 3.0 9 February 2023 14 /53
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1,1 1
ol . ; ;
2.1 Video Stream Direction
31
. S
a D
"5
S
[
s &
. -
=
(@] ¢
S /
u
| |
u
| |
PCBA
N o]
Note (2) The setting of CABC, BIST function are. as foijaws.
Pin Enable & W[ Disabie
CABC_EN Hi vowr Cpen
BIST_EN H7 7 (Lo hr Open
Hi = High level, Lo = Low !ével.
Version 3.0 9 February 2023 15/53
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7. LCD MODULE ELECTRICAL SPECIFICATIONS
7.1. LCD ELECTRICAL CHARACTERISTICS

7.1.1 LCD ELECTRICAL ABSOLUTE RATINGS

e BROBUC T SPECIFICATION

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 Y
Converter Input Voltage LED_VCCS -0.3 26 V. Q) |
Converter Control Signal Voltage LED_PWM, -0.3 3.6 \Y ) |
Converter Control Signal Voltage LED_EN -0.3 3.6 % 1) _J

Note (1) Stresses beyond those listed in above “ELECTRICAL ABSOLUTE RATINGS” may cause |Zriianent

damage to the device. Normal operation should be restricted to (ne wonditions déscribad in “LCD
ELETRONICS SPECIFICATION”
7.1.2 LCD ELETRONICS SPECIFICATION

Parameter Symbol : v yeue s {7 —I Unit Note
M. W7 Typ. M.
Power Supply Voltage VCCS 30~ 34 5.6 v 1)(7)
. High Level Lay2es - 3.6 v 6)
Low Level 0 - 0.4 Vv (6)
HPD Impedance Riho 3(K = ohm (5)
Ripple Voltage Vigh I - 100 mV Q)
CABC_EN Input Voltage High LAwe)|” Vincasc 23 - 36 v )
Low Level Viic. » 0 - 0.5 \ (5)
CABC_EN Impedance REARD EN 30K - - ohm (5)
Inrush Current IRk - - 15 A 1,2
Mosaic 150 166 212 mA 3)a
Power Supply Current |Black Icc 142 158 212 mA 3)
SalighRatern - 166 212 mA -
Power per EBL WG PesL - 1.25 - - 4)
Note (1) The ¢miaient temperature is Ta =25+ 2 °C.
Note (2) }oysh: | 0e maximum current when VCCS is rising
lis. e inaximum current of the first 100ms after power-on
Measurement Conditions: Shown as the following figure. Test pattern: black.
Version 3.0 9 February 2023 16 /53
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+3.3V
Q1 2SK1475

o
>> vees
lel o
FUSE (LCD Module Input)
R1 1uF
47K

- o
A R2 | E
sw > 25K1470

VRL 47K _| c2
c1

0.01uF

VCCS rising time is 0.5ms

<+« +3.3V. //
/

Note (3) The specified power supply current is unce ithe, conditions at VCCS = 3.3V, Ta=25+ 2 °C, DC

Current and f, = 60 Hz, whereas awnower dissipal.oz ¢heck pattern below is displayed.

a. Mosaic Fattaern

Ny
L u---

Active Area

Note (4) The specified power are the sum of LCD panel electronics input power and the converter input
power. Test conditions are as follows.
(a)VCCS=3.3V,Ta=25+2°C, f, = 60 Hz,
(b) The pattern used is a black and white 32 x 36 checkerboard, slide #100 from the VESA file

Version 3.0 9 February 2023 17 /53
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“Flat Panel Display Monitor Setup Patterns”, FPDMSU.ppt.
(c) Luminance: 60 nits
Note (5) The specified signals have equivalent impedances pull down to ground in the LCD module
respectively. Customers should keep the input signal level requirement with the load of LCD
module. Please refer to Note (4) of 4.3.2 LED CONVERTER SPECIFICATION to obtain more
information.
Note (6) When a source detects a low-going HPD pulse, it must be regarded as a HPD eveiit. Thus, the sourca
must read the link / sink status field or receiver capability field of the DPCD aselake correctiva, adtior|
Note (7) Input VCC Circuit is as below

VCCS F1 |
o——0" N0 i i T @ > DCReyINFUT|
ca5 c36 c4n — %
0603/0u] 0603/10u] 040214000, |
Version 3.0 9 February 2023 18 /53
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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 ILEDrusH - - 15 A 1)
LED_EN Control Backlight On _ 2.2 - 3.6 v (4)
Level Backlight Off 0 - 0.6 : / & N
LED_EN Impedance Rieo_ en 30K ; - %’ ohm @
PWM High Level 2.2 - 3.6 v LS4
PWM Control Level - | I
PWM Low Level 0 - 0.6 \Y% 4)
|
|
PWM Impedance Rpwm 30K - (y7ohm 4)
PWM Control Duty Ratio - 5 ‘ - 180 % (5)
. . . |
PWM Control Permissive Ripple VPWM_pp ; ) {00 mv )
Voltage , ‘ \
|
PWM Control Frequency fowm | 190 | 2K Hz (2)
LED Power Current| LED_VCCS =Typ. ILSD 101 ). "234 245 mA 3
4 ER y 3 |

Note (1) ILEDgrysH: the maximum currenti vben"LED_VCG5 isTising,
ILED;s: the maximum curreiit Q! the first 2100ms after power-on,
Measurement Conditions:#Shown as tke “allowing figure. LED_VCCS =Typ, Ta =25+ 2 °C, fpym =
200 Hz, Duty=10Q%

LED_VCCS(Typ) Q1L IRL3303

NG 14T AV

FUSE

%

(LED Converter Input)

n

R1 1uF

47K

(HEn haw)
(Coi ol Sigric)

Q2
R2
sw=241 | E IRL3303

1K

L . VCCS(Typ)

47K c2

o

N =

Version 3.0 9 February 2023 19/53
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VLED rising time is 0.5ms

LED_VCC |
LED PwM IV i
100ms 3
oo »
LED EN OV
ILEDys

ILED

Note (2) If PWM control frequency is applied in the raagetess«nan 1Nz, thas waterfall” phenomenon on the
screen may be found. To avoid the issug,"it’s owsuggestion that P¥vM control frequency should follow
the criterion as below.

PWM controafreqnency fewnisksulae in the range
(N'+0.33) % f < foupd <N +0.66) = f
N : Integer (N > 3)
% Frame rate

Note (3) The specified LERrawer supply clrrértis under the conditions at “LED_VCCS = Typ.”, Ta = 25
+ 2 °C, fpye=\¢8Q Hz, Duty=10%.

Note (4) The specifies, signals have,eqtivalent impedances pull down to ground in the LCD module
respectively. Custcmersishduld 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 exists). The rest pull down impedances of other signals (eg. HPD, PWM ...) are in

the same toncept.

LCD Module

B | LEDEN
o
S
% ! RLED_EN %
S |

4L;

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

SYSTEM

slight brightness change might be observed.
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7.2 BACKLIGHT UNIT

e BROBUC T SPECIFICATION

Ta=25+2°C
Paramet Symbol Value Unit Not
arameter ymbo Min. Tvp. Max. ni ote
éﬁ?p'f;g\?gl?azrepower VL 26 28.5 30 v
LED Light Bar Power (1)(2)(Duty100%)
g IL - 85.2 - mA

Supply Current
Power Consumption PL - 2.428 2.556 w | 3)
LED Life Time LeL 15000 - - His (4) J

Note (1) LED current is measured by utilizing a high frequency current (neter as shown be aws

Vil

Light Bar Feedback

Channels

Note (2) For better LED light bar drivirig quality, it is recommended to utilize the adaptive boost converter with

LED

gt bar

- /Ranallel: 6

N[ serial: 16

L e

current balancing €urictiots to drive LED '\ ih#bar.

Note (3) PL = ||_ XVL

(Wahoot LED conyearte” tiansfer efficiency)

Note (4) The lifetinte.of LZD is definad as the time when it continues to operate under the conditions at Ta =

25 2 oC and IL = 14.22mAPe. EA) until the brightness becomes = 50% of its original value
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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 2 v (D)
AUX AC Coupling Capacitor C_Aux_Source 75 200 nF (2)
Main Link AC Coupling Capacitor C_ML_Source 75 200 nF (3)

Note (1)Display port interface related AC coupled signals should follow VESA DisplayPort Standard
Versionl. Revision 1a and VESA Embedded DisplayPort™ Standard Versio™1.2, There arg

many optional items described in eDP1.2. If some optional item is requeste(, piaase conta¢. us

Single Ended

((2) Recommended eDP AUX Channel topolaayts as below and e AUX AC Coupling Capacitor

(C_Aux_Source) should be placed on the {ovrce deviss.

1
I
C_Aux_Source (; ) | ClAL_Sak
AL CH_N X
J — A 1 : I_ )
[ [l
Whias Tx | | “bias_Rx
50 oh - = 50 oh
Aux Ch e .‘ ! e Aux Ch
Tx 50 ohms | AUX_CHP | | 30 ohms Rx
o | I v - 1
1 AL
G _Aux_Source | ' C_Aux_Sink
: | @
O : !
shurce Sink
Cénnector  Connector

(3) Recommended Maintink &kannel topology is as below and the Main Link AC Coupling Capacitor

(C_ML_Source) shouit, be placed on the source device.

! 1
! |
C_ML_Source | I C_ML_Sink
y AUX_CH_N ,
S | — -
! |
&0 ohms Vhias_Tx : : WVhias_Rx 50 ohms
| ! Rx
50 aohms ' AUX CH P | . I
|1 | - - ]
A —
C_ML_Source ! ! C_ML_Sink
l :
! |
! !
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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7.3.2 COLOR DATA INPUT ASSIGNMENT
The brightness of each primary color (red, green and blue) is based on the 6-bit gray scale data input for
the color. The higher the binary input the brighter the color. The table below provides the assignment of

color versus data input.

Data Signal
Color Red Green Blue
R7|R6|R5|R4|R3|R2|R1|R0O|G7|G6|G5|G4|G3|G2|G1|G0|B7|B6 BS|B4 B3|B2|B1|B0
Black oloj/oflo][olo]o[o|o|o|lo|[o[o|o][o|lo[0]|0]0)0o|lO[0O[0O]O
Red 1l1]1]1]{2|2|2|2|o|o]o|o|o|olololo]olglblolo]0s0l
Green 0000000011111111000|coo'*|n|

Basic |Blue 00000000000000001.“1111'11

Colors |Cyan 00000000111111111‘.1111:\1’;
Magenta 1/1]1(2|1|1|1]1]|0|0|0|0[0|0|O|0 |t |11 |l 0]
Yellow 111l 1]al1]af2al1]2|1]|1]2l1]|o]ololcletd]o]o
White 111111111111111_‘_1117._|_L‘|1|111
Red(O)Dark |0|0|0|0|0|0|0|0|0|0]|0|0|0|N&D[olelofofol[o]o]0
Red(1) olojojojo|ofo|1|o|0|0|oLapa[®|0|0|0M|Ul0(0|0]0

Gray [Red(2) o|o|o|lo|o|lo|1|o|o|o|lo|NopnO(O|O|No|0oYo|lO|0O|O]|O

Scale . P I I (R I I I I S R I i N O I P I (Y I R

Of . P I O I R N R A N ZZ'Zl P S (R I B

Red |Red(253) 1/1]1(|1|1|1|o|1]|0|C|OvGC]|o|ofo nY0o[0|0|lO|0O|O|O]|O
Red(254) 111111100‘o|3i)000|000000000
Red(255) 1|1]1f1fa]2]a]2lov0r0 00|00l 0|0|0|0]|0]|0]|0]|O]O
Green(0)/Dark |0|0|0]0]0]0]0J 600 0]o]o0 5 [olololololololo]o
Green(1) 0000000|’\|500u000100000000

Gray |Green(2) 00000000000|u|001000000000

Scale . ZZZZZ".'ZZZ"ZJZZ:ZZZZZZ

Of . ZZZZZZ:ZZZ".ZZZZZZZZZZ

Green |Green(253) | 0|0 |0 |80l s |0|o|1|2]1[1|1|1]|0|1|0|0|0|0|0|O|O]|O
Green(254) | 0| 0|0 (2490|001 |1[1|1|1]1/1/0|0|0|0[0|0|0[0|O
Green(255) |0|0|0|0%0|0|Ca0|1b1|1]|1|1|1|21]1]|0|0]0|O|0O|O|O]O
Blue(0)/Dark ooooooo|‘0000000000000000
Blue(1) c~|o")000',00000000000000001

Gray |Blue(2) fen0volohogalioso|ojojojo|oj|o|o|0|0|O|O|0O|O|O|1]|0

Scale . ||‘

Of : ‘::::|:|: : : 2 :

Blue |Blue(253) 00|00/ 0/0/0/0[0[0|0|0f0|0|0fL1|1]1|1]1]1 1
Blue(254) 0 [.0,6440s/ 010 0/0]0|0]0]00]0[00[1/1}1]1}11]|10
Blue(255) oo olojojojojofofo|o|ojojojofafafafafaf1]1]1

Note (1) 0: Low Level Voltage, x: High Level Voltage
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7.4 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 4 |
Vertical Active Blanking Period TVB |TV-TVD| 36 |TV. I’\/D| TH ’
PE Horizontal Total Time TH 2060 | 2080 ¢ 219u Tc } ;
Horizontal Active Display Period THD 1920 | 1920 | 1920 T¢ o
Horizontal Active Blanking Period THB TH-THD [, 160 | TH-THL | JC -
Refresh rate 48Hz (Power Saving Mode) ) \/
Signal Item Symbol I _lf'_in.— Typ MaAax, Unit Note
DCLK Frequency 1/7= 52.28 J'='1.2~_“| ©560.24 | MHz ()
Vertical Total Time Y, | 1541 1545 1549 TH ()
Vertical Active Display Period [\ /D | 1200 | +200 1200 TH ()
OE Vertical Active Blanking Pericd = TVB i [\/-T 345 |TV-TVD TH (1)
Horizontal Total Time ‘ TIH | 2060 | 2080 | 2100 Tc ()
Horizontal Active Dispiay Perics ‘ THD I 1920 | 1920 1920 Tc (1)
Horizontal Active Biasikiig Period : THB | TH-THD | 160 | TH-THD Tc ()

Note (1) The panel can operate at 60Hz normal.. ade and power saving mode, respectively. All reliability tests
are based on spegific\liraing of 60Hz{reesii rate. We can only assure the panel’s electrical function at
power saving moae

INFYUT'SIGNAL TIMING DIAGRAM

{
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7.5 POWER ON/OFF SEQUENCE

Power On Power Off Restart
t11
0,
90% 90%
-Power Supply oy 10% 10% 10%
for LCD, VCCS 1
|— S mmesa—
[N\ 112 ‘
t10
—» 12 |— N
-eDP Display Black Video Video from Source Blact Vid{o p————r~gmat—
-HP-TPR l
ESET — s
-AUX Channel —_— AUX Chan el Gherational |
N |
—» t4 |[e— —| 7 ;4
Link s N A
-Main Link Data n ! 1le ! “alici/ide) Data Idle or off
Training( | '€ |
22— ——
t5 - 6 | 18 t9
20% 90%
- Power Supply for
- -v! <l tp |-—
9 ->| e |e— —»| b
- LED Converter
Dimming Signal, QY BN ¢
LED_PWM
—>| tg |[e— —_—| F |e—
- LED Converter
Enable Signal, 4°8Y 1
LED_EN
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Timing Specifications:

e BROBUC T SPECIFICATION

Parameter

Description

Reqd.

Value

By

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

ms

Automatic Black Video
generation prevents
display noise until valid
video data is received
from the Source (see
Notes:2 and 3 below) ©

t3

Delay from LCD,VCCS to HPD
high

Sink

200

ms

gk AUX Channe!
mustbhe operatiana:
upon HPD higa (see
Mote:4 beldw)

t4

Delay from HPD high to link
training initialization

Source

ms

Allows for Shuige
read l'ink ca;sabuity and
initiglize

t5

Link training duration

Source

ms

t6

Link idle

Source

ms

ntin Accounts for
res,dired BS-ldle
pattern. Max allows for
Source frame
synchronization

Caps adani’on Source
alink Crairing protocol

J

t7

Delay from valid video data from
Source to video on display

Sink

50

ms

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 bit to
logic 1 (DPCD 00205h,
bit 0), and Sink will no
longer generate
automatic Black Video

t8

Delay frowa vaiid video data.frofn
Sourcetebacklight on

Source

80

ms

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

t9

2ealay from backlight off to end of
/alia™ideo data

Source

50

ms

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.

t10

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

Source

500

ms

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

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 -
LED power rail rise time, 10% to
ta 90% Source 0.5 10 ms -
LED power rail fall time, 90% to
tg 10% Source 0 10 ms -
Delay from LED power rising to i )
e LED dimming signal Source L ms
Delay from LED dimming signal to i )
o LED power falling Source ! ms _I
Delay from LED dimming signal to
e LED enable signal Source 0 i ms N\ i PN
¢ Delay from LED enable signal to Source 0 i ms )
F LED dimming signal NN\

Note (1) Please don'’t plug or unplug the interface cable when systemiisituried on. Berere LCD_VCCS and
LED_VCCS are ready, it is recommended to pull downyithashasklight control sigihals
Note (2) The Sink must include the ability to automatically gengiate\Black Videp, autonomously. The Sink must
automatically enable Black Video under the following,co yiitions:
- Upon LCDVCC power-on (within T2 max)
- When the “NoVideoStream_Flag” (VB-I'bt 3pis received fromth& Source (at the end of T9)
Note (3) The Sink may implement the ability to disalle the attomaiic Black Video function, as described in
Note (2), above, for system deve/Opieri and delsugaiig parposes.
Note (4) The Sink must support AUX (Charnne! polling by“the Source immediately following LCDVCC
power-on without causiriosgmage to thesSink device (the Source can re-try if the Sink is not
ready). The Sink must be able to { ‘sponst to an AUX Channel transaction with the time

specified withindls\ax.
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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 \Y
8.2 TP MODULE ELECTRICAL CHARACTERISTICS
Value N ) l
Parameter Symbol - —¢ Unit Nots
Min. Typ. Meas
Power Supply Voltage TP_VCCS 3.0 3.3 5.6 \Y; Q)
Ripple Voltage TP _Vgp - - | 100 nv (1)
Inrush Current TP_lrusH - - 1a1 A 1,2
Active Mode - - 50.6 mA -
Power Supply Current TP lcc
Idle Mode - - ' 2038 mA -
Normal 2.3 |ITE VCCS Y 3)
Reset : TP_RESET | i
Active | 0 - 0.5 \% 3)
) RS High Level I 25 - TP_VCCS Y -
Report Switch TFAWRS |
RS Low Level 0 - 0.5 \% -
. High Level TP-SCL 2.5 - TP_VCCS Y
I°C Signal — ' -
Low Lefiele * TP_SDA 0 - 0.4 %
Note (1) The ambient temaeiatiire is Ta = 252 °C.
Note (2) TP_lrysy: thesmaximum currént(winara?P_VCCS is rising
TP_lis: thesmadmum currerc of the first 200ms after power-on
Measurement Conditior's: shown as the following figure. Test pattern: white
+3.3V
o Q1 2SK147
J\,oT) TP_VCCS
él' FUSE cs (LCD Module Input)
R1 1uF
47K
gh to'| Hw) =
(Co_ hal Signal) R2 Q2
SIS AN | E 2SK147
1K
+12V
47K c2
f VR1 |
Jf]_ % | [
0.01uF
I =
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TP VCCSrising time is 0.5ms

0.5ms—» &— 33V,
7/

90% TP_VCCS

100ms ;
oV 10% 'E
T~ TP ls |

TP IrusH /\ _hs A\

b TP Jlce

Note (3) TP_RESET is a Schmitt Trigger input.
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8.3 I°C AC ELECTRICAL CHARACTERISTICS

_ VH _
5 | ey 0
SDA VL X \'
1V D
= = =tLow t o ||tsupar™] -+
| s

|
Pl \
SCL | |
| | 1
R . . -
| = | l=thp:sTA -+l - tSU-STA

-

s | tHD:DAT  THIGH é;__
Signal Description
INT VL, LH Low level voltage
High level voltage
VL. VH Low level voltage
High level voltage
Freq Clock frequency (Max spec) ¢ J__ _O |\£)| = 400 kHz
SCL T low Low period clock 1.3 NONE NONE us
T_high High period clock A 0.6 NONE NONE us
Tr Rise time \" 20 NONE 300 ns
Tf Fall time \" |— \as NONE 300 ns
vy |Lowlevel voltage | T~ ~ [HONE | NONE 0.4 v
High level voliag€ 2.7 NONE NONE Vv
SbA Tr Rise time 20 NONE 300 ns
Tf Fall tmes, > 20 NONE 300 ns
tHD_STA |Held\itne START v 06 NONE | NONE us
tHD_DAT |L:h1_1 ‘hold time N 0.2 NONE NONE us
tSU_DAT |Data set-up(tir.e "~ 100 NONE NONE ns
Bus lines [tSU_STO |Set-up fiEe_*or_STOP 0.6 NONE NONE us
tSU_Sr Set-up tim‘e for START repeated (Sr) 0.6 NONE NONE us
tHD_Sr Hold time for START repeated (Sr) 0.6 NONE NONE us
tBUF 1BUS free time 1.3 NONE NONE us
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8.4 TP MODULE POWER ON/OFF SEQUENCE
90%

TP_VCCS !
ov 10%/ !
—»21—
| 122
TP_RESET -
)Y !
| : 23 1 |
! D |
IZC Signal . I : N
| 125 — (26 |
TP_RS A N
ov ' N
Timing Specifications:
o | Value I )
Parameter Description | - = Unit Notes
Min May
to1 TP_VCCS ralil rise time, 10% 1909 0.4 _|_ - ms -
too Delay from TP_VCCS to TF, RERET J - ms -
ths Delay from TP_RESET to!°G Signal 20 - ms (1)
tos Delay from TP_VCCZ0/TP_RS 20 - ms -
tos Delay from TP4RS ta TP_RESEX 2 - ms -
ty7 TP_VCCS$ewenoff duration 500 - ms -

Note (1) It representstcuieh device is av'= towesponse ACK for host only. And it is recommended for host to do

enumeratioawiien t,; > 30Cms.
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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.

INNOLUX
N140JCN-GE9

|
S -

(a) Model Name: N140JCN-GE9
(b) Revision: Rev. XX, for example: C1, C2 ...etc.
(c) Serial ID: XX XXXXXYMDLNNNN

I— Serial No.

Procacul.ine

Yean Month, Date

7% INX Internal,Usz

—Wwo—  Revidion

— [ ¥4nternal Use

Serial ID includes the informatiorias helow:
(a) Manufactured Raiewyear: 0~9, for 204202019
Month: 1~9;A~, for Jan. ~ Dec.
Day: 1~2. A9Y, for 1% to 31%, exclude | , O and U
(b) Revision Code: coveralitiechange
(c) Serial No.: Manufaciutiing sequence of product
(d) Product Line: 1 -> Linel, 2 -> Line 2, ...etc.
(e) UL Logo :'XXXX is UL factory ID.
(f) Dell 2D labescontains information as below:
(é- \Seral ID: TW-0SSSSS-INTO0-YMD-XXXX-Z2ZZ

Serial Numbers
Production Year, Month, Date

Manufacturing 1D
Part Number

(e-2) Production location: Made in XXXX.
(e-3) ZZZ :Revision code: X00, X10, X20, A0O..etc.
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9.2 DELL CARTON LABEL
9.2 CARTON

(1) Box Dimensions : 435(L)*350(W)*320(H)
(2) 24 modules/Carton

‘arton Label _DELL

o arton Lokel
(for DELL)

rigure. 2-2Packing method
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9.3 PALLET

PE Shees

orner Protecior
Co0=350%800 mm2

LolnelFrotector
S, \Z U0 MMy

an\%

|~ PP Belt

orner Protector
(S0%30=1170 mmd

orner Protector
Co0%50%1170 mm>

Pallet
C(LIIS0=W315%H143 mmy

allet
(L1150 WI15%HI4E mm)

View A
Carton Lok

Sea & Loand Transportoldog Alr Tronspor tation

Figure. 9-2* »acking method

Version 3.0 9 February 2023 34 /53

W, szquaniz e Vet belongs o N O S RS i o e B Fraihic SoR 28821391 1884950



INKOLYX e BROBUC T SPECIFICATION

10. PRECAUTIONS
10.1 HANDLING PRECAUTIONS

1)

)

®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™ail may cause
electrical short or damage the polarizer.

Use fingerstalls or soft gloves in order to keep display clean during the irComiag inspectihn &vd
assembly process.

Do not press or scratch the surface harder than a HB pencil lead on newaricl becaysepthe poiarizer
is very soft and easily scratched.

If the surface of the polarizer is dirty, please clean it by sorné¢ awsoroent cotion or s¢ cloth. Do not
use Ketone type materials (ex. Acetone), Ethyl alcohol{ Toluene, Ethyl aeid or vlethyl chloride. It
might permanently damage the polarizer due to chent calyeaction.

Wipe off water droplets or oil immediately. Stainiiva angd digcoloraion mayfoccur if they left on panel
for a long time.

If the liquid crystal material leaks from theyoaiy2l, it shoult! Fe¥<ept away from the eyes or mouth. In
case of contacting with hands, legs ar:lothygs, it mustthe/@asiied away thoroughly with soap.

Protect the module from static electri:ity, itmay caus{ daifiage to the C-MOS Gate Array IC.

Do not disassemble the modulc:

(10) Do not pull or fold the LER wirg.

(11) Pins of I/F connectqr sriaula not be toucngadirectly with bare hands.

10.2 STORAGE PRECAUTIONS

1)

)

®3)

High temperature or hunidiad miay reduce the performance of module. Please store LCD module
within the specified storage conditions.

It is dangerous that moisture come into or contacted the LCD module, because the moisture may
damage LCD raodule when it is operating.

It may rei uce 2 display quality if the ambient temperature is lower than 10 °C. For example, the
resp. »se L ne will become slowly, and the starting voltage of LED will be higher than the room

tefiperacare.

10.3 OPERATION PRECAUTIONS

1)
)

Do not 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 CMOS LSI chips from damage during latch-up.
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(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.

Appendix. EDID DATA STRUCTURE

Byte # | Byte # .

(d e}éti mal) (K:ax) Field Name and Comments \(/r?(lalj(()a (E)/iil‘:s/)
0 00 |Header 00 00000000
1 01 |Header FF 11111111
2 02 |Header ~=F 11111111
3 03 |Header \ RE 11111421
4 04 |Header [N [ 1Tl
S 05 |Header | FF W17 |
6 06 |Header PR~ Sz
7 07 |Header ~ /0" (1000000
8 08 |ID system manufacturer name ("CMN") § 05 v0001101
9 09 |ID system manufacturer name N AL 10101110
10 0A |ID system Product Code (LSB) A D | 01001101
1 0B |ID system Product Code (MSB) _ N\, 14 | 00010100
12 0C [32-bit serial # Unused(01h for VESA, 00h/Gi"SP A G) a 00 00000000
13 0D [32-bit serial # Unused(01h for VESA, QORI SEWG) 00 00000000
14 OE _|32-bit serial # Unused(01h for VESA, G2h for SPWG) ) 00 | 00000000
15 OF _ [32-bit serial # Unused(01h for VESAL, (8h for SPWG) 00 00000000
16 10 |Week of manufacture (fixed waek yode) P~ 0D | 00001101
17 11 |Year of manufacture (fixedlyear code) 20 | 00100000
18 12 |Version=1 N 01 | 00000001
19 13 |Revision=4 ~ | 04 | 00000100
20 14 |Vedio Input Definition _ A5 | 10100101
21 15 |Active area harizontal (“30.159¢. ) 1E 00011110
22 16 |Active area venical (“18.85ci1), 13 00010011
23 17 _|Display Gamnia (Gammany, "2 2!) 78 | 01111000
24 18 |Feature, support ("RGR; 1ton-continous”) 03 00000011
25 19 |Rx1,3x0, Ryl, Ry0,'Gx1f Gx0, Gyl, Gy0 EE 11101110
26 1A [Bx1, Bx0, By1y Ev0; Wx1, Wx0, Wyl, Wy0 95 | 10010101
27 1B |Rx=0.640 ., W\ A3 | 10100011
28 1C |Ry=0.330 54 01010100
29 1D |Gx=0.300 4C 01001100
30 1E [Gy:0.600 99 10011001
31 1F (\|Bx=0, 150 26 | 00100110
32 20 | 'By=0.060 OF | 00001111
33 ' Vx=0.313 50 01010000

| 34 ([»2z |Wy=0.329 54 | 01010100
<5 ,/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 QI | 000004V1 |
51 33 |Standard timing ID # 7 + a1l OO(‘u_\,’\pi—l
52 34 |Standard timing ID # 8 af 01 | ¢00v2001 |
53 35 |Standard timing ID # 8 01 | GGR0001 |
54 36 |Detailed timing description # 1 Pixel clock ("154.26MHz") ., y | A2 91000010
55 37 |# 1 Pixel clock (hex LSB first) N 3=, ~00111100
56 38 |# 1 H active ("1920") W &Q 10000000
57 39 |# 1 H blank ("160") "N X 20 | 10100000
58 3A |#1 H active : H blank V4 \ 70 01110000
59 3B [#1V active ("1200") A, | ~ \ X BO | 10110000
60 3C_[#1V blank ("36") A\ N 24 | 00100100
61 3D [#1V active : V blank A" 40 01000000
62 3E |# 1 H sync offset ("48") LY a 30 00110000
63 3F _[# 1 H sync pulse width ("32") 4 % e 20 | 00100000
64 40 |# 1V sync offset : V sync paidg width ("1047CY) A6 10100110
65 41 |# 1 H sync offset : H syx pulse Wwidth : V syiic offset : V sync width 00 00000000
66 42 |#1 Himage size (“321 mn) X 2D | 00101101
67 43 |#1Vimage size (‘338 1hm*) BC | 10111100
68 44 |# 1 Himage size : V image size_ 10 | 00010000
69 45 |# 1 H boardéinit0") N 00 | 00000000
70 46 |# 1V boardeir("0") 00 | 00000000

Non:iritesiaced, Normal_f\i_sp:_wj Digital separate, Positive Hsync,

71 47 |Neastva Vayne £ 1A | 00011010

72 48 |Indicates that thig=2Q W< descriptor is a Display Descriptor 00 | 00000000

73 49 |Indicates that.this{L8 byte descriptor is a Display Descriptor 00 | 00000000

74 4A |Set to 00h whéen'i8 byte descriptor is used as a Display Descriptor 00 | 00000000

75 4B [Tag Number for Display Range Limits Descriptor FD 11111101

76 4C |Digplay Range Limits Offset : FLAGs 00 00000000

77 4D o+«Minimum Vertical Rate ("48Hz") 30 00110000

78 4E | IMaxiiaum Vertical Rate ("60Hz") 3C 00111100

79 4F " Minimum Horizontal Rate ("74KHz") 4A | 01001010

80 5, |Maximum Horizontal Rate ("74KHz") 4A | 01001010

e T_")l Maximum Pixel Clock ("154.26MHz") OF | 00001111

Video Timing Support Flags : Bytes 10 --> 17 indicate support for

82 52 |additional video timings 01 00000001
Line Feed (OAh if Byte 10 = 00h or 01h) or Video Timing Data

83 53 |(00h-->FFh If Byte 10 = 02h or 04h) 0A 00001010
Space (20h if Byte 10 = 00h or 01h) or Video Timing Data (00h-->FFh If

84 54 |Byte 10 = 02h or 04h) oo | 00100000
Space (20h if Byte 10 = 00h or 01h) or Video Timing Data (00h-->FFh If

8 55 |Byte 10 = 02h or 04h) 20| 00100000
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= >
86 e gstaeciézfgzlfhlsoyrt%jr% 00h or 01h) or Video Timing Data (00h-->FFh If 20 00100000
= >
87 . gstaeciézzogéthoyrt%jr(])) 00h or 01h) or Video Timing Data (00h-->FFh If 20 00100000
= >
88 e g?/taeciézfgzlfhlsoyrt%jr% 00h or 01h) or Video Timing Data (00h-->FFh If 20 00100000
Space i = i imi -->
89 o B?/te 1(52:082|thoyrt%jr(1)) 00h or 01h) or Video Timing Data (00h-->FFh If 20 00100000
90 5A |Flag 00 00000000 i
91 5B |Flag .(C9 OOOOOOfl|
92 5C_|Flag .00 | 0000003
93 5D |Data Type Tag: Alphanumeric Data String (ASCII) § _—L FE | 11011120+
94 5E_|Flag 4|00 [ (tao0oaso
95 5F [Dell P/N 1st Character "P" 50 ) 04519000
96 60 [Dell P/N 2nd Character "G" A ~57 [l 01000111
97 61 [Dell P/N 3rd Character "C" N .| 43 1| 01000011
98 62 |[Dell P/N 4th Character "W" AN\ 5/ 01010111
99 63 |Dell P/N 5th Character "T" s \ | o4 01010100
100 64 |EDID Revision B N\ 80 00000000
101 65 |Manufacturer P/N "1" N\ 2 31 00110001
102 66 [Manufacturer P/N "4" NN ) 34 00110100
103 67 [Manufacturer P/N "0" A\ 30 00110000
104 68 [Manufacturer P/N "J" { 4A | 01001010
105 69 |Manufacturer P/N "C" N AVa 43 01000011
106 6A |Manufacturer P/N "N" & ) 4E 01001110
107 6B |New line character indiCetes enc of ASCII string 0A | 00001010
108 | 6C |Flag - - 00 | 00000000
109 6D [Flag 00 00000000
110 | 6E _|Flag -\ 00 | 00000000
111 6F |Data Type Tag:» Manufactuler oecified Data 00 00 | 00000000
112 | 70 [Flag oo 00 | 00000000
113 | 71 [CaldiNanagement o~ N 01 | 00000001
114 72 |PaneinType and Rivn;*on 41 01000001
115 73 |Frame Rate, \ /" 01 00000001
116 74 _|Light Contrellerfaterface and Maximum Luminance 9E 10011110
117 75 |Front Surface /" Polarizer and Pixel Structure 00 00000000
118 76 [Multi-Media Features 00 00000000
119 77 _IMutti-Media Features 00 00000000
120 78 | \|Special Features 00 | 00000000
121 79 | Special Features 0A 00001010
122 | Special Features 01 00000001
| 123 (|/7B" |New line character indicates end of ASCII string OA | 00001010
124 =7C Padding with "Blank" character 20 00100000
125 7D |Padding with "Blank" character 20 00100000
126 7E |No extension 00 00000000
127 7F |Checksum 6A 11011010
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Appendix. OUTLINE DRAWING
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266.39(1C CENTER)

191,00(C CENTER)

115.60(C_CENTER)

4-3.38(IC CENTER)

40.20(IC CENTER)

\ 4-0,86(C WDTH)

. — I

T e w2
’ | N

72.91(FPC_CENTER) 4-26.28(IC_LENGTH) ‘ |

I T

2-23.07(FPC_ WIDTH)

233.68(FPC CENTER)

[

g 12)
=) | H : E% / i
‘ (43.40)

-

(43.40) 630 | ||_

11.30

43.40

131.00con Center)

15.554ondlnter )

DRIVER IC, COF /FPC, TCON, ANDg#@=iRCATIONS
SEE NOTES FOR EXPLANATION

NOTES :
1. IN ORDER TO AVOID ABNORMAL DISPLAYRCUQLING AND WHITE SRQJ,
NO OVERLAPPING IS SUGGESTED AT CRECERe ANTENNAS, CAMERSE, WLAN, WAN OR
FOREIGN OBJECTS OVER FPC, T—CONWANRSVR LOCAFTONS
2. LVDS/EDP CONNECTOR IS MEASWREQ AJPINT AND L M TING LINE.
3. MODULE FLATNESS SPEC (0.5rf{m NUAR (SPEC WL WL MODIFIED AFTER DVT CHECK).
4. "( )" MARKS THE REFERENGR N/EN§ON.

5. MEASUREMENT OF THICKNESH MS®BE MEASNREDSSY CALIPER OR MICROMETER.
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Appendix. SYSTEM COVER DESIGN GUIDANCE

0. ‘Permanent deformation of system cover after reliability test
System
front-cover
System
rear-cover
System
front-cover
System
rear-cove
System cover including front and rear cover may deforn'. during reliabiliy fast~Permanent
deformation of system front and rear cover after reliabilitytesshould nat int¢rfere with panel.
Because it may cause issues such as pooling,qabmaral display,. white'spat, and also cell
crack.
Definition Note: If the interference can not be avoided, pléc se 1eel free to (antact WX FAE Engineer for
collaboration design. We can help to verify 20d pi s6 risk assassinelit for customer reference.
1 Design gap A and A’ between pa,"\el_'x e:y componentsfon system rear-cover
N Subtdm Year ‘cover mner surface
Mux. Thickness 'r —11 ]
| — s -
) I
| | Components, foreign objects,
w| ! S wire, cable or extrusion on
| ‘_1‘-‘.\]12’!1] COVET INNET hl.,lfri“.'f.
g :
.
1L
|
[
|
ardon
s ag
ap_‘uetween panel’'s maximum thickness boundary & system’s inner surface components
uch as wire, cable, extrusion is needed for preventing from backpack or pogo test fail.
because zero gap or interference may cause stress concentration. Issues such as pooling,
abnormal display, white spot, and cell crack may occur.
Maximum flatness of panel and system rear-cover should be taken into account for gap
Deiinition design.
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.
2 Design gap C between system front-cover & panel surface.
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C System
C:0.1mm MIN front-cover

System

front-cover

L

1‘ System rib higher
than LCD moduye

.  System

rear-cover

I

Panel rear-cnver—/

Gap between system front-cover & panel surfas2 1, néeded toffrevenypooling or glass
broken. Zero gap or interference such as bupfand, warpage {rom nold frame may cause
pooling issue near system font-cover opening |:dge. This phenemerion is obvious during
swing test, hinge test, knock test, or during’ poglirg inspectiorypracedure.

To remain sufficient gap, design with gystem/ri» higher than maximum panel thickness is
recommended.

Definition Note: If the interference can not belaydided, please feel freerto contact INX FAE Engineer for
collaboration design. We can helptowerify and szass ritk assessment for customer reference.
3 Interference examil.250) of antennaable and WebCam wire
— e cam
N N i
NS | o
{) |
MODULE LABEL
o o]
‘”A':g > = .
OK NG NG 0K
. [Antenna cable or WebCam wire should not overlap with panel outline. Because issue such
as abnormal display & white spot after backpack test, hinge test, twist test or pogo test may
occur.
Detinition Note: If the interference can not be avoided, please feel free to contact INX FAE Engineer for
collaboration design. We can help to verify and pass risk assessment for customer reference.
4 Interference examination of antenna cable and Web Cam wire
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.

To prevent panel damage, we suggest using CCD FPC to replace CCD cable
Using double tape to fix LCM module for no bracket design.

-

/'H-FF
e PPPPY....

'l
I1
|

: R W W E—etm—  —arfe—
Rear-cover Connecior _n"” n:" Width{A) N, = S0mim
CamerafAntenng \.‘._.vur ~'ge to Doub’'cTape B B=3.0mm
Stopper ._U;IJ n_‘Cthide: N <0.1mm
LOM Module o 0.5mm
+ Panel outline Sponge thickness 0.2%0.3mm{compressed)

If the antenna cable or We)) Cami*wire mugt cveitan'with the panel outline, both sides of the
antenna cable or Web /Z anwairey must have'a sponge(Sponge material can not contain NH3)
and sponge require highi:r ant€nna cabigfor vwweb Cam wire.( Antenna cable or Web Cam
wire should not ovelaz=wiin TCON,COF/FFC,Driver IC)

Note: If the interferengce‘can not be avoided, please feel free to contact INX FAE Engineer for
collaboration ¢esign, We can he’; to verify and pass risk assessment for customer reference.

Systenwiear-cover ingier susface examination

0
N
Panel rear cover

Step

Hurr PCH

g/

- Swstem rear-cover inner surface

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

| Definition

6-1 Tape/sponge design on system inner surface

43 /53
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Panel rear-cover
System
rear-cover

Tape/Sponge

_,—Fanel rear-cover

Bl System
O s )
Tape/Sponge ®
Definition To prevent abnormal display & white spot after scuffing test, hingd tesi»z0go test, ack
test, tape/sponge should be well covered under panel rear-cove ause tane/ ge in
separate location may act as pressure concentration location.
a4
6-2 Tape/sponge design on system inner surface a

A4

T /\\Sﬂub&l

(30.0) & (30.0)
o ~ T A
. X
Back Vi o &'
Dou . (30.0) ‘

«Q\ B A

Definition To prevent peeling the bezel tape in rework process. The length of double tape is 30 — (A+B),
Ais bezel tape length and B is the double tape attaching tolerance.
Ex :A:2mm, B:2mm, the length of double tape is 30-(2+2)=26mm.

7 Material used for system rear -cover
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I  1co ] I (
*
~— System rear-cover
System rear-cover material: Al-Mg alloy
Definition System rear-cover material with high rigidity is needed to resist Gafor nation during Squmning
test, hinge test, pogo test, or backpack test. Abnormal display, white spot, po(linitissue may
occur if low rigidity material is used. Solid structure design™af system redincover Jnay also
influence the rigidity of system rear-cover. The deformation, of system reasrovr should not
caused interference.
8 System base unit design near keyboard and,riol se,pad N, 7
) Sistem
rear-cover
¢ System
front-cover
System
base unit
Sharp edge =\ Keyboard/Mouse pad
Definition To prevent aiznarmal display & wh. > spot after scuffing test, hinge test, pogo test, backpack
test, sharp\edue design in k€ykoprd surface may damage panel during the test. We suggest
to use@loyeiedge design; ontewreduce the thickness difference of keyboard/mouse pad from
the risaiby surface.
9 Assembly S@P'eximination _for system front _-cover with Hook design
Assembly Pressure
System
front-cover
=t : I
[ Hook
B
' B
1
_____ | System
: : rear-cover
Assembly Pressure
Definition 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.
10 Assembly SOP examination for system front -cover with Double tape design
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1.00mm

B-Cover

Adhesive

Definition To prevent panel crack during system front-cover assembly process
When system applied adhesive between B-Cover and LCD module, pi2

11 System front -cover assembly reference with Double tape des

B-Cover

Definition To prevent system fro se ling at doutle tape contact area, A gap between B-Cover &

CE-Pol. Is 0.1mm % )(
X 4

y .
12 System fronkéqver@pening a@nce with TET-LCD module
N
AA.

DefinitiO\ o prevent panel the noise of B-cover & CF Pol. Distance from CF Pol. edge to front-cover

ge more than 0.65mm.
«Q}
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13 |Touch Application : TP and LCD Module Combination for White Line Prevention
LCD AA
)
AT TP VA
?/r White Line

TP Ink
Sponge

/Bezel Tape

TP

Polarizer—__ o
@ Cell Ny

S

LCD AA

I —— -

Parameter considerah ‘1 or White L1n

L|TF VA to LCD AA distance
2| TP Aszembly tolfrance
3|TP Ink Printidg tolerance
4
5

sponge thickne s and tolerance

Inspection/Viewing sagle specification
b|Folgnizer ‘edge to LED o % distance and tolerance

Polarizer edgea 0 =CD AA distance(cew be derived by “AA~Outline” — “CF Pol~Outline”
with respetto, N X 2D Outlin= Drawing on each side.

£ A~Odlirie

Polarize’ edge |
to LCD AA _F Pol~Outline
N\ ro-utine

m——

|
-

6

Definitio: -or 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,
otherwise 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
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on each side, we can help to verify and pass the white line risk assessment for customer
reference.
14 Color of system front -cover material
?T?? Light Leakage
Lo System
@ I L front-cover
. System
rear-cover

System
front-cover

f L\_.System
AN

rear-cover

O

— Ganeltodule Loy

‘ | Sysem front-olver
or T =

Panel Mocdule

Systemn front-cover
ar TP

O

Definition Toorevent light leakage is seen at system front-cover due to material transparency, we
suggest using dark color material (black) for system front-cover design.
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15 |AA to fr ont cover opening distance

CF polarizer System

front-cover
e ..
rear-cover

A to front cover opening distance (0.7 Al to front cover opening distance .07 %
1! CF polarizer "1 System
I I front-cover
O System 0
p rear—c‘er I
N

Definition To prevent CF polarizer edge leakage .We suggest front cover op;ning nom 0.7mm
larger than active area on all 4 sides.
16 Use OCR Lamination N

e pooling

Line pooling

= OCR overflow

odule, in order to avoid Line Pooling

Definition ocC
17 U

Line pooling

r Display Area

Ik
EEN
i D

I '\‘ - Display Area Y ,-"I \'-.\_
Definition |OCA glue as possible plastered throughout the module, in order to avoid Line Pooling.
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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 i & Remove EPE Cushion

Panel Lifting

Handle with care
(see next page)

Finger Slot

Use slots at both sides for finger insertion.
Handle panel upward with care.
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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 .
- Stack panels.

\

- Press panel.

. “Don't
- Put foreian stuff onto panel
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Don't : Don't .
» Hold at panel corner. - Twist panel.

Do : bon't’

- Remove panel proteatcr /= iRemove panel protector film
film starts from pul! tase From film another side.

L
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Don't :
- Touch or Press PCBA Area.
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