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PRODUCT SPECIFICATION

N140ACA-GT1 is a 14.0” (14.0” diagonal) TFT Liquid Crystal Display NB module with LED Backlight
unit and 40 pins eDP interface. This module supports 2240 x 1400 AAS mode and can display

16,777,216 colors.

1.2 GENERAL SPECIFICATIONS

Item

Specification

Unit

Note

Screen Size 14.0 diagonal
Driver Element a-si TFT active matrix - -
Pixel Number 2240 x R.G.B. x 1400 pixel
Pixel Pitch 0.13464 (H) x 0.13464 (V) mm
Pixel Arrangement RGB vertical stripe - S
Display Colors 16.7M Colas -
Color depth Real 8bits
Interface eDP1.4 (4 lane / 2.7G)
Transmissive Mode Normally Black -
Surface Treatment 3H, Anti-Glare 4 -
Luminance, White 300 1>d/m2
Color Gamut 100% SRGB
. Total 4.2 W (Max.) @
Power Consumption cell 0.7 W (h(/lax.),)BQ 5 W' (Max.) (1)
ltem N Support Note
Free-sync Yes
PSR (Panel &: Jalf C‘fr‘,oh) PSR2
. . DPST
Special Function (Displéy ghwer saving Tegiindiogy) Yes
|Adaouye sync - Yes
LRR oW refresh rate) Yes LRR 2.5
/RR ’v. riable Rafresh.Rate) Yes
WWRKS - Yes

Note (1) The specified power consumption¢with converter efficiency) is under the conditions at VCCS =

3.3V, =60z, LED_VCOCS 7

Mosaic\nattern is disp ayed.

ryp, fPWM = 200 Hz, Duty=100% and Ta = 25 + 2 °C, whereas

Note (2) Dispiay port interface, stanals should follow VESA DisplayPort Standard Version1. Revision 1a
and VESA Embedded DisplayPort™ Standard Version 1.2 (eDP1.4). There are many optional

items described in eDP1.4. If some optional item is requested, please contact us.
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Item Min. Typ. Max. Unit Note

Horizontal (H) 306.29 306.59 306.89 mm

Vertical (V) 196.70 197.00 197.30 mm

(w/o PCB) (1)(2)(3)
Module Size Thickness (T) - - 24 mm

(w/o PCB)

Thickness (T) - - 4.4

(with PCB) i
Active Aren_|HoriZONal 30149 | 30159 | 301.69 mm ~NVI

Vertical 188.40 188.50 188.60 _™, mm 1

Weight - - 230NN g IR\

Note (1) Please refer to the attached drawings for more information of front aixd back outline (Himansions.

Note (2) Dimensions are measured by caliper.

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

2.1 CONNECTOR TYPE

Please refer appendix outline drawing for detqiind<sign.
Connector Part No.: MSAK24025P40%i

User’s connector Part No: IPEX-25453-3407-03
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3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT
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Value .
ltem Symbol in Nax. Unit Note
Storage Temperature Tst -20 +60 °C (1)
Operating Ambient Temperature Top 0 +50 °C (1), (2)
Note (1) (a) 95 %RH Max. (Ta < 40 °C).
(b) Wet-bulb temperature should be 39 °C Max.
(c) No condensation.
Note (2) The temperature of panel surface should be 0 °C min. and 60 °C max.
Relative Humidity (%RH)
100
95
\
80 | \\
0 I Operating /< \nga
40 | )
20 |
8 . —— —
L 54 > Storage Raiige
| 3 | | |
-40 -20 g 40
Temperatu =/°C)
3.2 ELECTRICALARSOLUTE RATINGS
3.21 TFTL&EWWODUL E\
NN\ \ Value .
ltem Symbol Min. Max. Unit Note
Power Supply Voltage VCCS -0.3 +4.0 V (1)
Logic Input Voltage VIN -0.3 VCCS+0.3 \Y
Converter Inffut)/oitage LED_VCCS -0.3 26 \% (1)
Converter Co trol Signal Voltage LED_PWM, -0.3 3.6 \Y (1)
Converte. ~on\ ol Signal Voltage LED_EN -0.3 3.6 Vv (1)
Note (1)/Stresses beyond those listed in above “ELECTRICAL ABSOLUTE RATINGS” may cause
permanent damage to the device. Normal operation should be restricted to the conditions
described in “ELECTRICAL CHARACTERISTICS”.
Version 3.1 24 Nov. 2023 7146
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4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

, TIMING §
gl';sflg port _ — CONTROLLER . § |> TFT LCD PANEL
Z <
T EDID | u
vees—»| S EEPROM = A
a0 | 8 : 1>
Z DC/DC CONVERTER & -
z —— | == < 1S
o REFERENCE VOLTAGE S D r-® FRAC
Converter a GENERATOR -
Input Signals A
»| LED CONVERTER —\—» EACKLICHT UNIT
4.2. INTERFACE CONNECTIONS
PIN ASSIGNMENT
Pin Symbol D\:cr._ptic: Remark
1 NC No Connection \Ii:;_ﬁ*ved for L :D;sl)
2 H GND |High Speec.Greurd U
3 ML3- Comple'.le?f Shal-Lane 3
4 ML3+  |Truedigrialvihin Lane.3
5 H GND |High Sheed Ground
6 ML2- Complement Sigrral/nane 2
7 ML2+, |True Signal®MaiiLesie 2
8 H_GND-\ |High Speed"Greund
9 TR Complc:ﬂeﬁ—f«‘,ignal—Lane 1
10 Wi + True.S¥inél-Main Lane 1
11 __Li_GND Eg_i\_\‘;)eed Ground
12 MLO- Com;plement Signal-Lane 0
13 ML 0+ True Signal-Main Lane 0
14 W, GiD High Speed Ground
15 AUX™ True Signal-Auxiliary Channel
16 AUX- Complement Signal-Auxiliary Channel
17 +—I4_GND High Speed Ground
12 VCCS Power Supply +3.3 V (typical)
INT VCCS Power Supply +3.3 V (typical)
20 VCCS Power Supply +3.3 V (typical)
21 VCCS Power Supply +3.3 V (typical)
22 BIST_EN |Panel Built In Self Test Enable Note (2)
23 GND Ground
24 GND Ground
Version 3.1 24 Nov. 2023 8/46
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25 GND Ground
26 GND Ground
27 HPD Hot Plug Detect
28 BL_GND |BL Ground
29 BL_GND |BL Ground
30 BL_GND |BL Ground
31 BL_GND |BL Ground
32 LED_EN |BL_Enable Signal of LED Converter .
33 LED PWM PWM Dimming Control Signal of LED
- Converter ~ J
34 NC No Connection (Reserved for LCD test) ~ 2
35 NC No Connection (Reserved for LCD test) a\ \ )
36 LED_VCCS |BL Power A LO_°
37 LED _VCCS |[BL Power | DR
38 LED_VCCS |[BL Power | N\
39 | LED_VCCS |BL Power ~ ¢ \
40 NC No Connection (Reserved for LCD teat)
Note (1) The first pixel is odd as shown in the following# guia.
i A\ .
[051‘1] ;!;%]'. 1Ja3a] t'w::gi. ~ __ '-ﬁ- 1 xma:r.
21 |22 |\ Yiu~e, Stream Trection
31
n )
s O “
a Q
0y
(]
n U \(
L \
.38
s =
o
(]
.- \ A
- \
[
(]
1 Yma:n xma:r.
V.
PCBA
Note (2) The setting of BIST function are as follows.
Pin Enable Disable
BIST_EN High Level Low Level or Open
Version 3.1 24 Nov. 2023 9/46
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4.3 ELECTRICAL CHARACTERISTICS
4.3.1 LCD ELETRONICS SPECIFICATION

Parameter Symbol Min, \?J:e Max, Unit Note

Power Supply Voltage VCCS 3.0 3.3 3.6 V (1)
Ripple Voltage VRrp - - 100 mV (1)
Inrush Current [RuSH - - 1.5 A (1),(2)

Mosaic - - 212 mA (3)a
Power Supply Current [Black Icc - - 212 mA (3)

(Solid Pattern) - - 776 mA (3)b N
HPD Impedance Rupb 30K ohm ()

High Level 2.25 - 2.7¢8 \Y (5)
HPD Low Level 0 - Aa NV N
BIST EN High Level 3.0 - | L3¢ v L=

- Low Level 0 - (] .Uo v s

Note (1) The ambient temperature is Ta =25 + 2 °C.
Note (2) IrusH: the maximum current when VCCS s rising
lis: the maximum current of the first 100ms after powar-on

Measurement Conditions: Shown as the following figare. Test pafier): klack.

+3.3V
Q1 2SK1475

0 _ NN /\ VCCS
% Y Fl"\'/p 3 >>(LCD Module Input)
" | T
4
R =
S ioLow, | . '
|
sw > /\/\ ’_I ’Z 25K1-
+12V |
\ 1
;;m i
| =
-
VCCS rising time is 0.5ms
Version 3.1 24 Nov. 2023 10/ 46
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+33V_ //
/

<
0O
(@)
n

\ AN

100ms

Icc

Note (3) The specified power supply current is under the conditions at VCCS = 3& \ViJTa=25+2 (&, UT

Current and fv = 60 Hz, whereas a power dissipation check pattern biclow iz displayed.

a. Mosaic Pattern

Active Area

b. The Solid Pattern is fhetargest one of R/G/B pattern

Note (3) The specified signais he v equivalent’ini »edances pull down to ground in the LCD module
respectively. Customsi's should keep/theinput signal level requirement with the load of LCD
module. Plaaze rérer to Note (), 0f .3.2 LED CONVERTER SPECIFICATION to obtain more
inform&ticn.

Note (4) WHan\a Source detacis ¢ lo'v-going HPD pulse, it must be regarded as a HPD event. Thus, the
source must read thellink / sink status field or receiver capability field of the DPCD and take

corrective action.

Version 3.1 24 Nov. 2023 11/ 46
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4.3.2 LED CONVERTER SPECIFICATION

Parameter Symbol Min, \?J:e Max, Unit Note
Converter Input Power Supply Voltage | LED_Vccs 5.0 12.0 21.0 V
Converter Inrush Current ILEDrus - - 1.5 A (1)
LED_EN Control Backlight On 2.2 - 3.6 \Y 4)
Level Backlight Off 0 - 0.6 \Y 4)
LED EN Impedance RLED_EN 30K - - ohm (4)

PWM High Level 2.2 - 3.6 V (4)
PWM Control Level =5y ow Tevel 0 _ 0.6 Vv Ol
PWM Impedance Rpwm 30K - - ohm &Y
PWM Control Duty Ratio 1 - 100, % RS
PWM Control Permissive Ripple VPWM_pp ) ) 100 mv
Voltage a ank
PWM Control Frequency frwm 190 - ndi 4%, Az ) (2)
LED Power Current| LED_VCCS =Typ. ILED 174 270 W 1201 oA (3)
LED dimming control method by LED DEMods '
controller N

Note (1) ILEDRUSH: the maximum current when LED_VCCS is .:ST;,,
ILEDis: the maximum current of the first 100ms afiernower-on,
Measurement Conditions: Shown as the follaivihg figure. LEDAVCCS 5 Typ, Ta =25 + 2 °C, frwm
=200 Hz, Duty=100%.

LED_VCCS(Typ)

O——ﬁl o/ \_p %
T

FUSE (LED Converter Input)

1wl
A [

(High to Low)
(Control Signal)

R2 | |
SW=24V N\ J—/W- N t IRL3303
> s
LED, WaCs(Ty))
F VR b 4 | Cc2
SR/ —
0.01uF

_I— IF
L

VLED rising time is 0.5ms
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LED VCC
LED_PwM NV |
100ms i
ffffffffffffffffffffffffffffffff >}
LED_ EN i
ILED,g
ILED |

Note (2) If PWM control frequency is applied in the range iss than 1KHz,(the “waterfall” phenomenon on the
screen may be found. To avoid the issue, it's,a si goestion that'FWM «dntrol frequency should follow
the criterion as below.

PWM control frequeney Tpwm shcu!a o in the range
(N +0.33) #f < fewm s/ (W, +0.66) = f
N : Integer N = 3)
f Frame rate

Note (3) The specified LED gowe supply curreiv s under the conditions at “LED_VCCS = Typ.”, Ta =25
+ 2 °C, fpwm = 200 Hz/Outy=100%.

Note (4) The specifiedsigridls have eauizalentt impedances pull down to ground in the LCD module
respectively.“Customers shculd |eep the input signal level requirement with the load of LCD
moiiule. For example,th ficure below describes the equivalent pull down impedance of
LED "N (If it exists)~ihe rest pull down impedances of other signals (eg. HPD, PWM ...) are in

the same concept.

LCD Module
| LED_EN

RLED_EN %
4#

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

SYSTEM
CONNECTOR

slight brightness change might be observed.

Version 3.1 24 Nov. 2023 13 /46
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4.3.3 BACKLIGHT UNIT

Ta=25+2°C
Value .
Parameter Symbol Min. Typ. Max. Unit Note
gEEplL;g\%ltBazrepower VL 32.4 34.8 36 v
o,
LED Light Bar Power (1)(2)(Duty100%)
IL - 82.2 - mA
Supply Current
Power Consumption PL 2.86 2.96 W |(3) /]
LED Life Time LsL 15000 - - Hrs [(4) AY,

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

Vi, I

LED
Ligit Baw
Light Bar Feedback

Channels

Note (2) For better LED light bar drivingQuelityyit is recommenaed to utilize the adaptive boost converter with
current balancing function t&"aive Tl light-tar

Note (3) PL = IL xVL (Without LED ceavirter transfeneftic 2ncy)

Note (4) The lifetime of LED is defined as tha fine “wban it continues to operate under the conditions at Ta = 25 +2

°Cand L. =£&37N mA(Per E£) unilthe brightness becomes 1 50% of its original value.

Version 3.1 24 Nov. 2023 14 | 46
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4.4 DISPLAY PORT INPUT SIGNAL TIMING SPECIFICATIONS
4.41 ELECTRICAL SPECIFICATIONS

Parameter Symbol Min. Typ. Max. Unit Notes
Differential Signal Common Mode
Voltage(MainLink and AUX) VEM 0 2 v (1)(4)
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
Version1. Revision 1a and VESA Embedded DisplayPort™ Standard Version 1.2. There are

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

VD+ ---- iy A W S e— 1_
Y '~

Single Ended

ov -l N L
(2) Recommended eDP AUX Channel topology isfas aelow and the AUX \C Coupling Capacitor

(C_Aux_Source) should be placed on the,£aurc 2/device.

C_Aux_Source !/ C_Aux/Sink
o | AGK CRN 47 7
— NN
50 ahms Vhias_Tx | 1 s R 50 ohms
Aux Ch ' ' Aux Ch
Tx 50 ohims AUX CH P | | 50 ohms Rx
- Al ! a1 |
N 11
G_Fux_Sdurcs | . C_Aux_Sink
| I
I 1
! !

S00vCL Sink
Cconnedtor  Connector

Av

(3) Recommenided Main, Lirik s3heeinel topology is as below and the Main Link AC Coupling

Canacior (C_MLaSauree,snould be placed on the source device.

1 1
I I
C_ML_Source 1 C_ML_Sink
y AUX_CH_N
== —|
. ] ] .
N ohms Vbias_Tx : : Vhias_Rx 50 ohms
! ! Rx
50 ohms 1 AUX_CH_P | I 50 ohms
11 1 1
N L LU
C_ML_Source | ' C_ML_Sink
i i
I I
! !
Source Sink

Connector  Connector

(4) The source device should pass the test criteria described in DisplayPortCompliance Test
Specification (CTS) 1.1
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4.5 DISPLAY TIMING SPECIFICATIONS

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

Signal Item Symbol Min. Typ. Max. Unit | Note

DCLK Frequency 1/Tc 196.99 | 207.36 | 217.73 | MHz -
Vertical Total Time TV 1433 1440 1447 TH -
Vertical Active Display Period TVD 1400 1400 1400 TH -

DE Vertical Active Blanking Period TVB TV-TVD 40 TV-TVD| TH - (

Horizontal Total Time TH 2388 2400 2412 Tc |

Horizontal Active Display Period THD 2240 2240 2240 Tc - |

Horizontal Active Blanking Period THB |[TH-THB| 160 JTH-THB| Tc & A\ “

Refresh rate 50Hz

Signal ltem Symbol Min. Tvp. Ma <._T Wnit’ | Note
DCLK Frequency 1/Tc 164.16 [472.8 | 181.44 | /Hz -
Vertical Total Time TV 1433 | 1440 | 1247 " TH -
Vertical Active Display Period TVD 1400 | 1400[%, 1400° | TH -
DE Vertical Active Blanking Period TVB, [TWFVD| 40, |[1WaAVD| TH -
Horizontal Total Time THe N 2388 [.24(000 2412 | Tc -
Horizontal Active Display Period TED N 2240 [ 7240 | 2240 | Tc -
Horizontal Active Blanking Period "HEY |TH-TIB| 164 |TH-THB| Tc -
Refresh rate 48Hz
Signal Item /N N | Sym Sym""l I _Nin. Typ. Max. Unit | Note
DCLK Frequency 1/~ 75759 | 165.89 | 174.18 | MHz -
Vertical Total Time TV O 1433 | 1440 | 1447 | TH -
Vertical Active Digpiay R2riod 7vD | 1400 1400 1400 TH -
DE Vertical Active Rlanking,Period TVB |TV-TVD| 40 |TV-TVD| TH -
Horizontal Total Tirhe TH | 2388 2400 2412 Tc -
Horizontal Active Display Perind "3/ THD | 2240 2240 2240 Tc -
Horizontal Activ~ Blanking Periot, | THB |TH-THB| 160 |TH-THB| Tc -

Note (1) The paneiean ¢perate at 601z nowmal mode and power saving mode, respectively. All reliability tests
are basad,eh, specific timingo1'CUHz refresh rate. We can only assure the panel’s electrical function at
power saving mode.

INPUT SIGNAL TIMING DIAGRAM

|« AL >
| Tvo N :l
pE n—v LI LT | [
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4.6 POWER ON/OFF SEQUENCE

Power Off Restart

Power On
tll
—
90% 90%
-Power Supply
10% 10% 10%
for LCD, vccs 0%
tl |e—
t12
— 12 |e— < £10 >
-eDP Display Black Video Video from Source Black.Video [ ——:
t3 —
-—> |
. i (
HPD from Sink oV -
-AUX Channel —_— AUK Channel ®neraional
— ﬂ —
—|
-Main Link Data Valii*VidegData Idle or off
<~
90% A 90%
- Power Supply for
LED Converter, o 0
LED_VCCS oV Wi o
—>|tA - tg |[-—
—»l c |f<— —»| t
-LED Converter )
Dimming Signal 0=y -
LED_PWM
—_ g |e— —_| tF |e—
-LED Converter
Enable Signal, 0V:
LED_EN
Version 3.1 24 Nov. 2023 17 1 46
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Parameter

Description

Reqd.
By

Value

Min Max

Unit

Notes

t1

VCCS Power rail rise time, 10%
to 90%

Source

0.5 10

ms

See Note 5 below-

t2

Delay from VCCS to black video
generation

Sink

ms

Automatic Black Video
generation prevents
display noise until valid
video data is received
from the Source (sce
Notes:2 and 3 betowd,. |

t3

Delay from VCCS to HPD high

Sink

t4

Delay from HPD high to link
training initialization

Source

Sink AUX Chamnes
must be opeiatiolial
upon HPL %high (se 2

| Note:4,below. ¢

| Allolss thr.Source to
r&ad Link ¢ apability and

aitidnse

t5

Link training duration

Source

ms

Deperdant on Source
link training protocol

t6

Link idle

t7

Delay from valid video data frioim
Source to video on display

Saurea

Sink

ns

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

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 front valid video"latasfrom
Saureato backlightion

Source

80 -

ms

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

t9

Deity from backlight off to end of
valid video data

Source

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

0 500

ms

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

t11

VCCS power rail fall time, 90%

Source

0.5 10

ms

See Note 5 below-

Version 3.1
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to 10%
t12 VCCS Power off time Source 500 - ms -
— 5
ta LED power rail rise time, 10% to Source 0.5 10 ms )
90%
- - 3
s LED power rail fall time, 90% to Source 0 10 ms i
10%
Delay from LED power rising to ) )
te LED dimming signal Source ! ms
Delay from LED dimming signal i i
o to LED power falling Source ! ms , W
Delay from LED dimming signal i i '
e to LED enable signal Source 0 ms ~V )
Delay from LED enable signal to N
tF LED dimming signal Source 0 R AN N\

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

Note (2) The Sink must include the ability to automatically generate Black'Vide» autonombushy, Fhé Sink must
automatically enable Black Video under the following conditions:

- Upon VCC power-on (within T2 max)
- When the “NoVideoStream_Flag” (VB-ID Bit 3) is.rewsivied from the Sourseqat the end of T9)

Note (3) The Sink may implement the ability to disable the ‘autormatic Black Vi&ep function, as described in

Note (2), above, for system development and c 2blgging purpoasas,

Note (4) The Sink must support AUX Channel pzllirig blythe Source indinediately following LCDVCC
power-on without causing damage feyths, Sink deviea, (tie Shurce can re-try if the Sink is not
ready). The Sink must be able to%e<ngnse to an AU/ Cirannel transaction with the time specified
within T3 max.

Note (5) The VCCS power rail ig'l ecomimiznded fosrise and fall linearly. If not, please contact us to conduct

risk assessment

4.7 MOMENTARY WQLTAGE DRCFS

—— . — VCCS

3.0V
¢2.5 \Y
G

(1) When 2.5V (1 Vcc <3.0V and td[110ms , the unit must work normally when VCC return to 3.0V.

ND

Itdl

(2) When Vcc < 2.5V, momentary voltage shall conform to the input voltage sequence.

Version 3.1 24 Nov. 2023
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5. OPTICAL CHARACTERISTICS
5.1 TEST CONDITIONS

Item Symbol Value Unit
Ambient Temperature Ta 2542 °C
Ambient Humidity Ha 50+10 %RH
Supply Voltage Vee 3.3 \%
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"
LED Light Bar Input Current IL | 82.2 | mA

The measurement methods of optical characteristics are shown in Section 5.2. The following items
should be measured under the test conditions described in Section 5.1 and stable environment show: it

Note (5).

5.2 OPTICAL SPECIFICATIONS

ltem Symbol Condition | Min. —Typ. Viax. !_Unit Note
I |
Contrast Ratio CR | 1900 | 1200, - i (5()22'7)
Tr h - i 4 ms ’
Response Time T AT ms | G0
Average Luminance of White Lave 2538 250 345 cd/m? (6(;127)
Rx . 0.640 _
il Ry |, PR0EO00 ¢ 0.330 :
Groon Gx \iewing Wormal Anglé 0.300 _
Color Gy Typ — | 0.600 | Typ + - (1.(7)
Chromaticity Bl BX, | 0.025 | 0.150 | 0.025 | - ’
ue “(By\ | 0.060 -
. Vs 0.313 -
White Wy 0.329 -
Color gamut (sRGB) | sRGB [ A 98 100 % (8)
Hoteonal | — "N s o (1)(5)
. . L. S NN i I - b I’
Viewing Angle | . AN CR>10 80 89 ) Deg. 7)
NsaWVertical | 7= 7w
P N R N L 80 89 -
White Variafion 1, 0Wsp 0:x=0°, By =0° - 110 | 1.25 | % | (5),(6),
SW13p 0x=0°, Oy =0° - 1.33 | 1.50 % (7)
White FSw - - 0.03 | Nits/H | (1),(5)
F 0x=0°, By =0° oy
reesyne an(so%) FSe Y : - Jo0a| z | (0
BLR - - 50 % (1),
7Y . \ ¢ = o =N° 5 , 7 ,
Low Blue Lig coT 0x=0°, By =0 5500 ] 2000 K ( ()‘I g))
Version 3.1 24 Nov. 2023 20/ 46
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Note (1) Definition of Viewing Angle (0x, 0y):
Normal

Ox =0y =0°

Oy+

12 o’clock direction

Oy+ = 90°

6 o’clock
By- = 90°
Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the feiic vingrexpressifa.
Contrast Ratio (CR) =L255/L0

Ox¢ = 90°

L255: Luminance of gray level €.55

L 0: Luminance of gray level 0
CR=CR (1)
CR (X) is corresponding,to 14e Contrast iiatio of the point X at Figure in Note (6).

Note (3) Definition of Respoiise/Time (Tr, TL);

T Lcicj‘l Level 255 Gray Level 255
100% KN\

Optical

Response

| i Grav Level 0

10%

_/

v

> Time
TR Tr

66.67 ms 66.67 ms
Note (4) Definition of Average Luminance of White (Lave):
Measure the luminance of gray level 255 at 5 points
Lave =[L(1)+L(2)+L(3)+L@4)+L(5)]/5
Version 3.1 24 Nov. 2023 21/46
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L (x) is corresponding to the luminance of the point X at Figure in Note (6)

Note (5) Measurement Setup:

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

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

USB2000 or equivalent

Center of the Screen

500 mm

-]

CS-2000Teseauivalent
.

|

Liaht Shieid Ezgm

(Ambienth,uminance < 2 lux)

Note (6) Definition of White Variation (W)

Measure the luminance of,gray level 63 at 5 plints

8W5p = { Maximum [LA

N~.(5))/ Minimum [L (1)~ L (5)]}*100%

8W13p = { Maximuin [L (19~ L (13)] / Minirxme [L (1)~ L (13)]}*100%
:
£
Y - V4
j LN \ O | T
N SN A 0
jas) | | | | |
| | |
P Oy
% i i i i i @ : Test Point
Q } @ } @ X=1to 13
S SR {1 - o 10
< | } | } |
jas] | | | | |
| | | | |
R @ 777777777 o @ ,,,,,,, 1]
| | |
< | | | | |
jan}
DU S, G S,
g . 10mm 10mm
= Wi W/ WA WA
W Active area
Version 3.1 24 Nov. 2023
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Note (7) The listed optical specifications refer to the initial value of manufacture, but the condition of

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

Note (8) Definition of color gamut (C.G%):
C.G%= UR G B /ORo Go Bo,*100%
Ro, Go, Bo: color coordinates of red, green, and blue defined by sRGB, respectively.
R, G, B: color coordinates of module on 63 gray levels of red, green, and blue, respectiveiy:
Ro Go Bo: area of triangle defined by Ro, Go, Bo
R G B: area of triangle defined by R, G, B

CIE 1931 ‘

Note(9) Free Sync (FS{:
FS= | L(60)-L(40) | / (F(60%:F(49),
L(x): Laminaace of x Hz

F(Oax s frame rate

Note (10) Definition of Low Biue Light (LBL)
Meagdure the luminance of gray level 255 at center points
Blut Light Ratio(BLR) = |onge (415455 nm)l - oo,
Range (400~500 nm)
Range (415~455 nm): Light intensity between 415 nm and 455 nm
Range (400~500 nm): Light intensity between 400 nm and 500 nm

LBL = LBL (1)

LBL (X) is corresponding to the Low Blue Light of the point X at Figure in Note (6)

Version 3.1 24 Nov. 2023 23/ 46
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6. 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 (1) (2)

Low Temperature Operation Test

0°C, 240 hours

High Temperature & High Humidity
Operation Test

50°C, RH 80%, 240hours

ESD Test (Operation)

150pF, 330Q), 1sec/cycle
Condition 1 : Contact Discharge, +8KV
Condition 2 : Air Discharge, £15KV

Shock (Non-Operating)

220G, 2ms, half sine wave,1 time for each direction of

X xY 2

Vibration (Non-Operating)

1.5G / 10-500 Hz, Sine wave, 30 rin/cicle, 1cyclé fol.eaah’

XY Z

Note (1) criteria : Normal display image with no obvious non-unifoimity and no line aefect!

Note (2) Evaluation should be tested after storage at roam fanperiature for mor tyan‘two hour

Note (3) At testing Vibration and Shock, the fixture in haidirig the module hagtoibe hard and rigid enough

so that the module would not be twisted orihent by the fixture.

Version 3.1
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7. PACKING
7.1 MODULE LABEL
The barcode nameplate is pasted on each module as illustration, and its definitions are as following explanation
oA s
"™ P/N SD11L87672

[=]:5
Rev. XX :

XXX FRU 5D11L87671 ks

8S SD11L87672C1NBYMDSSSS [m] 3-¥:

bavolox

EXE N140ACA-GT1

TE* ATH
XXXXXUOYMTDNNNN

[=]=:: ©

:‘i‘l[us \ [;J;i: i

bavolox
N140ACA-GT1 Rev. XX ..., P/NSD11L87672
XXXX  FRU5D11L87671 Wi
XXXXXUOYMTDNNNN a5 8S SD1LB7672C2NEHDSSSS |-1| s

(&) Model Name: N140ACA-GT1
(b) Revision: Rev. XX, for example: C1, C2 ..
(c) Serial ID: X XXXXXXYMDLNNNN

— SeriaiNo

Prduciiine

Year, Month, Date

7~ INNOLUX Internal Use

~ . St Revision

|
INNOLUX Internal Use

R

(d) Preduction Locatien:\MADEAN XXXX.
(e) UL logo: XXXX especially‘stands for panel manufactured by INNOLUX China satisfying UL requirement

Serial ID includes the,information as below:
turad Date: Year: 0~9, for 2010~2019

Month: 1~9, A~C, for Jan. ~ Dec.
Day: 1~9, A~Y, for 15t to 31st, exclude |

(&) Mangfaa
,Oand U

(WRevision Code: cover all the change

c) Serial No.: Manufacturing sequence of product
(d) Product Line: 1 -> Line1, 2 -> Line 2, ...etc.

24 Nov. 2023 25/ 46
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For barcode content 8S SD11L87672 C1NB YMD SSSS
(a) 8S: Fixed characters.
(b) SD11L87672 : Customer part number SD11L87672, fixed characters.
(c) C: Fixed characters
(d) 1: Revision History, 1~9, A~Z, exclude |, O, Q and U.
(e) XX: Fixed characters.
(f) YMD: Production date: Year: 0~9, for 2010~2019
Month: 1~9, A~C, for Jan. ~ Déz.
Day: 1~9, A~Z, for 1stto 317, exglude |, O { Q294 U
(g) SSSS: Series number: exclude |, O, Q and U
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(1) Box Dimensions : 445{L)*370(W)*275(H}
(2} 24 modules/Carton

& Tray + L Tray Cover

4pcs/Tray, Total 24pcs LCD Moshile
& Troy need not
to revolve Sealed by Tape

LED Module

Soshlent i)

(for Cemmon)

Figure. 7-2 Packing method
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7.3 PALLET

PE Sheet PE Sheet

NS

| >
tector Filrr "
m
Protector \gx =

orner Protector
(S0WS0%B00 mm)

* Corner Protectol
[l GSoxsoxann o

orner Protector
C50%50%800 mm)

Correr Protector
f:‘][l!h"*ﬁﬂﬂ M

H

& \—PD Belt

Vi F Belt
B4
Pallet “Pallet
(L1150 WSLS#H145 mm) (L1IS0%W215%H145 (LI150%WSIS*H14S mrd
Air Transportation Sea & Land Transportddion Sed opoldnd Transportation
(for Normoyl (For H
Figure. 7-3 Packing method
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7.4 UN-PACKAGING METHOD

Remove tope and

Open Coarton \(.-\‘ r.‘"'“u
-~ N anti-stotic bag,

<~

Figure. 7-4 un-packing method
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8. PRECAUTIONS
8.1 HANDLING PRECAUTIONS

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

not to twist or bend the module.

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

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

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

(5) If the surface of the polarizer is dirty, please clean it by some absorbe'nt cation or sof’ clythi\Dg not
use Ketone type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or Mefiyl chilaride. It
might permanently damage the polarizer due to chemical real:tior:

(6) Wipe off water droplets or oil immediately. Staining and discoipration may cceur ifiney left on panel
for a long time.

(7) If the liquid crystal material leaks from the panel. it should be keptiaway fsdém the eyes or mouth. In
case of contacting with hands, legs or clothes;iit mjust be washed sway thoroughly with soap.

(8) Protect the module from static electricity, it'may*caise darizgevo the C-MOS Gate Array IC.

(9) Do not disassemble the module.

(10) Do not pull or fold the LED wire

(11) Pins of I/F connector shoul@inoube thuched directly with bare hands.

8.2 STORAGE PRECAUTICNS
(1) High temperatusa ar hémidity may,reduce the performance of module. Please store LCD module
within the sigecified! storage canditions.
(2) Itis dangaroud that moistureton'e into or contacted the LCD module, because the moisture may
damage LED module when it'is operating.
(3) It may reduce the display quality if the ambient temperature is lower than 10 °C. For example, the
response time will become slowly, and the starting voltage of LED will be higher than the room

temperatt e.

8.3 OPERATION PRECAUTIONS
«1)%Do 0t pull the I/F connector in or out while the module is operating.
(2) Always follow the correct power on/off sequence when LCD module is connecting and operating.
This can prevent the CMOS LSI chips from damage during latch-up.
(3) The startup voltage of Backlight is approximately 1000 Volts. It may cause electrical shock while

assembling with converter. Do not disassemble the module or insert anything into the Backlight unit.
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Appendix. EDID DATA STRUCTURE
The EDID (Extended Display Identification Data) data formats are to support displays as defined in the
VESA Plug & Display and FPDI standards.

Byte # |Byte # .

(de)étimal) (r):ex) Field Name and Comments \(/ﬁgg (E)/ii:ri/)
0 00 |Header 00 | 00000000
1 01 [Header FF LR
2 02 |Header FF AN
3 03 |Header ~ FF | 11
4 04 |Header WS | FF | e
S 05 |Header 1 F- L A1
6 06 |Header a F U
7 07 |Header A #OQ 00000000
8 08 [EISA ID manufacturer name ("CMN") ~N | 00001101
9 09 |[EISAID manufacturer name N\ } I AE | 10101110
10 0A |ID product code (LSB) 2N A\ 61 | 01100001
11 0B |ID product code (MSB) N b 14 | 00010100
12 0C |ID SIN (fixed "0") - N . 00 | 00000000
13 0D |ID S/N (fixed "0") a 00 | 00000000
14 OE |ID S/N (fixed "0") Ta 00 | 00000000
15 OF |[ID S/N (fixed "0") o~ \ = N 00 | 00000000
16 10 |Week of manufacture (fixed/wiek code) /= 0D | 00001101
17 11 |Year of manufacture (fixeGwear code) 21 | 00100001
18 12 |EDID structure vefsioi (") 01 | 00000001
19 13 |EDID revision£<") 04 | 00000100
20 14 |Video I/P dgiiniticn’("Digital”) A5 | 10100101
21 15 |Active area’norzontal (“30.059¢m") 1E | 00011110
22 16 |Activg area vertical (“12/85am1%) 13 00010011
23 17 |DispiayzGamma (Gainma's "2.2") 78 | 01111000

Seature support £2RCB.'he native pixel format and preferred refresh
24 8 _l-’:* m’gﬁjﬂt_ency.,) P P 03 | 00000011
25 r\ [Rx1, Rx0,"RyiRyv, Gx1, Gx0, Gy1, Gy0 EE 11101110
26 1A |Bx1, Bx0, By1,"8y0, Wx1, Wx0, Wy1, Wy0 95 10010101
27 1B |[Rx=0.64 A3 10100011
28 1C__[Ry=0.33 54 | 01010100
29 1D |G=).3 4C | 01001100
30 1E | !1Gy=0.6 99 10011001
31 | = 18x=0.15 26 | 00100110

32 (1> 20 [By=0.06 OF | 00001111
23 21 |wx=0.313 50 | 01010000
34 22 |Wy=0.329 54 | 01010100
35 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
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40 28 [Standard timing ID # 2 01 | 00000001
41 29 |Standard timing ID # 2 01 | 00000001
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 | 0000G)0A=!
49 31 |Standard timing ID # 6 01 | 00508001 |
50 32 |Standard timing ID# 7 ~N 01 ")waﬂ 1|
51 33 |[Standard timing ID # 7 N\ | O2y[ € (0280001 |
52 34 |[Standard timing ID # 8 0% _l_\‘0000001
93 35 |Standard timing ID # 8 %%, 7000000011
54 36 |Detailed timing description # 1 Pixel clock ("207.36MHz") | 224 | 00000000
55 37 |# 1 Pixel clock (hex LSB first) N A [751 01010001
56 38 |# 1 H active ("2240") N N\ CO | 11000000
57 39 |# 1 H blank ("160") N\ ~ | A0 | 10100000
58 3A |# 1 H active : H blank A\ 80 | 10000000
59 3B |# 1V active ("1400") & | B 78 01111000
60 3C _|#1V blank ("40" S N 28 | 00101000
61 3D |# 1V active : V blank N\ P 50 | 01010000
62 3E |#1H syncoffset ("48") ( AAN 30 | 00110000
63 3F _[# 1 H sync pulse width ("2 X 20 | 00100000
64 40 [# 1V sync offset : Misyine nulse width ("4 \ 6") A6 | 10100110
65 41 |# 1 H sync offset :d svine pulse widh : V sync offset : V sync width 00 | 00000000
66 42 |#1Himage size (“201nm*) = 2D | 00101101
67 43 |[#1Vimage 22 (188 mmi™, BC | 10111100
68 44 |#1 Himage size : V image s(ze 10 | 00010000
69 45 |# 1¢d hoaider ("0") 00 | 00000000
70 46 I#: Nboarder ("0") § 00 | 00000000
71 4L_“E;g:8\rlwelgti’._af zd/Nornal, no stereo, Separate sync, H/V pol 18 | 00011000
72 48" |Indicates thatihie 18 byte descriptor is a Display Descriptor 00 | 00000000
73 49 |[Indicates that this 18 byte descriptor is a Display Descriptor 00 | 00000000
74 4A |Skt to 00h when 18 byte descriptor is used as a Display Descriptor 00 | 00000000
75 4B4“Tag \Number for Display Range Limits Descriptor FD | 11111101
76 4C ' |Dispiay Range Limits Offset : FLAGs 00 | 00000000
77 4D | Minimum Vertical Rate ("40Hz") 28 | 00101000
78 —lr _4_» |Maximum Vertical Rate ("60Hz") 3C | 00111100
| £9 Y MF  |Minimum Horizontal Rate ("86KHz") 56 | 01010110
C 50 [Maximum Horizontal Rate ("86KHz") 56 | 01010110
81 51 |Maximum Pixel Clock ("207.36MHz") 15 00010101
. -->
82 o Zé%ﬁﬁoﬁlglag;ugg?:g?ags : Bytes 10 17 indicate support for o 00000001
83 5 :?l?hﬁ?%c;t(g?g Elgyzltﬁ;rOOM?)Oh or 01h) or Video Timing Data (00h oA 00001010
84 54 |Space (20h if Byte 10 = 00h or 01h) or Video Timing Data (00h-->FFh If | 20 | 00100000
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Byte 10 = 02h or 04h)

Space (20h if Byte 10 = 00h or 01h) or Video Timing Data (00h-->FFh If
8 | 55 |pyte 10 = 03 or 04h) ) g bata 20 | 00100000

Space (20h if Byte 10 = 00h or 01h) or Video Timing Data (00h-->FFh If
8 | 55 |pyte 10 = 03 or 04h) ) g bata 20 | 00100000

Space (20h if Byte 10 = 00h or 01h) or Video Timing Data (00h-->FFh If
87 | 57 |pyte 10 = 03 or 04h) ) g bata 20 | 00100000

Space (20h if Byte 10 = 00h or 01h) or Video Timing Data (00h-->FFh If
88 58 B;P/te 10( ~ 02h or 04h) : g bata 20 | 00100000

20h if Byte 10 = i imi > j
89 5 S;p/taec?o( =002h o>; 84;)) 00h or 01h) or Video Timing Data (00h-->FFh If 20 0010&00 |
90 5A |Detailed timing description # 3 00 | 000U ZOE'
91 5B |#3 Flag S\, | oo [Daouuoro |
92 5C |# 3 Reserved a 0574/ €0%20000
93 5D |# 3 ASCII string Vendor ~ 0 | 11111110
94 5E |# 3 Flag U, | 00000000
95 5F |# 3 Character of string ("C") — =5 | 01000011
96 60 [# 3 Character of string ("M") [ 4D | 01001101
97 61 |# 3 Character of string ("N") \ \ 4E | 01001110
98 62 _|# 3 New line character indicates end of ASCH, swing \ OA | 00001010
99 63 |# 3 Padding with "Blank" character /| 20 | 00100000
100 64 |# 3 Padding with "Blank" character.s, 20 | 00100000
101 65 |# 3 Padding with "Blank" charactes, |\ L 20 | 00100000
102 66 [# 3 Padding with "Blank" chaitcte: N 20 | 00100000
103 67 |# 3 Padding with "Blank" ¢haracter ) 20 | 00100000
104 68 |# 3 Padding with "Blank"sharacter 20 | 00100000
105 69 |# 3 Padding with "Bidnk¥.onaracter 20 | 00100000
106 6A _|# 3 Padding wit') "Blanx} character 20 | 00100000
107 6B |# 3 Padding.with "Biarix* charac ar 20 | 00100000
108 6C |[Detailed tiiairygidescription #* 4, 00 | 00000000
109 | 6D [#4 Flag A~ 00 | 00000000
110 6E |# 4Reserved 00 | 00000000
111 6F #< ASCII string Mocsl Name FE 11111110
112 | 70\[#dFlag N\ (/7 00 [ 00000000
113 7\ |# 4 Charaeter ei\Model name ("N") 4E | 01001110
114 72 |# 4 Character ¢f Model name ("1") 31 | 00110001
115 73 |# 4 Character of Model name ("4") 34 | 00110100
116 74 _|# 4 Character of Model name ("0") 30 | 00110000
117 75 |#*.Character of Model name ("A") 41 | 01000001
118 76 | I# 4 Character of Model name ("C") 43 | 01000011
119 "7\ # 4 Character of Model name ("A") 41 01000001
| 120 41> 76 |# 4 Character of Model name ("-") 2D | 00101101
21 WL779 |# 4 Character of Model name ("G") 47 | 01000111
122 7A |# 4 Character of Model name ("T") 54 | 01010100
123 7B |# 4 Character of Model name ("1") 31 | 00110001
124 7C __|# 4 New line character indicates end of ASCII string OA | 00001010
125 7D |# 4 Padding with "Blank" character 20 | 00100000
126 7E |Extension flag 00 | 00000000
127 7F |Checksum 26 | 00100110
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Appendix. OUTLINE DRAWING

308. 540,30 (OUTLINEY

303,980,200 {CF POLARIZER)
301,550, 10 (ACTIVE AREA)
153, 3040, 30 2.2540.15
— — { +7 —= — — —
& i % L2044, 30 {AA-CF POLARIZER] !
E % f 2,500,530 {AA-Cutlined
EF : | “
g 3 g g o
§ 1. 200,30 (AM~CF POLARIZER) % z
2.5040,30 (AA-DUTLINED E % |
A‘ (1,390 (F POL-OUTLINED ; ?, RO
E |
‘& N
— — — = Y 4 =': T L
3 ] ! r{ I 290 MAY (FPC AREA)
i = || 4.40 Wax (PCE REM)
F \J N N
O 8]
PHODULE LAgEM,]
M — —%
| 4 o I
% 154.50) 98.801.00 i
2 1 :
= 2o UH k
[
NO _COMPONENT PIML
T stk o Chrieea (00,301
(218,603 (PCB LENGTH)
(230.00) (P-COVER} (38.30)
Note. Dimensions measuring instruments as below,
1. Length/ Width/Thickness : Caliper
2. Height : Height gauge
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Appendix. SYSTEM COVER DESIGN GUIDANCE

0. |Permanent deformation of system cover after reliability test

System
front-cover

' \ System
“ rear-cover
"& ,f’

System
front-cover

System
rear-cover

deformation of system front and rear cover after reliability test shadld not interfere with panel.
Because it may cause issues such as pooling, abnormaidisilay, white ‘e20thand also cell
crack.

Note: If the interference can not be avoided, pleasé 1@al fice to cortact INJSFAE Engineer for
collaboration design. We can help to verify and pass ris« assessmenufor customer reference.

Definition

System cover including front and rear cover may deform diringyreliability tst).Péfmanent

1. Design gap A between panel & any compoiient.,on system rear-cover

Svadm Yeartoover tyler yurldce
Mlax Thiclcnc::.b

I

I CorpponentssSarzigy ohjects,
| Lr wire, cabl oy Bhrusion on
: ‘r}"'\lk‘:rll'_'._ =) l'll'lf "\Llrl}lﬁ.ﬁ:
1

I___I

:G'-xp between,pzher’s iaximum thickness boundary & system’s inner surface components
isuch as wirey, eatle/ extrusion is needed for preventing from backpack or pogo test fail.
|because zera\gan 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
deaign.

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

Definition

2 ___Design gap B1 & B2 between panel & protrusions
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BI Protrusion
—m = - x4 = e

M —1_— —n

BLisbel | Hoduls sl | \
| . - - ._
— — 1 -

Protrusion : |

Gap between panel & protrusions is needed to prevent shosk test failure. Recatse protrusions
with small gap may hit panel during the test. Issu¢ such as cell criiek, abnsrmal display may
occur.

The gap should be large enough to absarb the'makimum displasenterit during the test.

Note: If the interference can not be avoider!, piease feel fr(:e 12.cdntact INX FAE Engineer for
collaboration design. We can help to veii'y and pass rig' assess nent for customer reference.

Definition

3 Design gap C between system frant-chvér & panel suiface.

I—_‘_'(. System
front-cowver

FPanelfear-cover

|- L_| System
P front-cover

1 System rib higher
than LCD module

®.  System

rear-cover

Panel rear-mver—/

Gap between system front-cover & panel surface is needed to prevent pooling or glass
broien. Zero gap or interference such as burr and warpage from mold frame may cause
‘pwlng issue near system font-cover opening edge. This phenomenon is obvious during
swing test, hinge test, knock test, or during pooling inspection procedure.

Definitio To remain sufficient gap, design with system rib higher than maximum panel thickness is
fecommended.
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.

li 4 Design gap D1 & D2 between system front-cover & PCB Assembly.
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D1
- System front-cover

4 ——

7

— PCB with components

Definition

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

5

Interference examination of antenna cable and WebCam wire &

{Antenna ] [ WebCam }

A1 A WD A

A WERasl.

IR TN N

Miguls Label ‘

ok

Definition

Antenna cable or WebCam wire should ot overlap with aneI outline. Because issue such
as abnormal display & white spOnaiter backpasiv test] hinge test, twist test or pogo test may
occur.

Note: If the interference cah ridt,be avoidedl, p easaseel free to contact INX FAE Engineer for
collaboration design. We warabelp to verify and piss risk assessment for customer reference.

System rear-cover_innur surface examiGation

PaAnSgayicover !

1 Burr — Burr PCB Step

N~ System rear -cover inner suiface

Definition

JRUrrat logo edg e,_.,t7=.ps, protrusions or PCB board may cause stress concentration. White
oot or glass'brekendssue may occur during reliability test.

7

Tape/sponge tesign on system inner surface

Fanel rear-cover
System

Q) —“f—f |/ roarcover

N—Ta pe/Sponge

O) || B

N— Tape/Sponge

Panel rear-cover
System
rear-cover

Definition

To prevent abnormal display & white spot after scuffing test, hinge test, pogo test, backpack
test, tape/sponge should be well covered under panel rear-cover. Because tape/sponge in
separate location may act as pressure concentration location.
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8 |[Material used for system rear-cover
—‘ I  1cb ] I (
.
~— System rear-cover

Definition System rear-cover material with high rigidity is needed to resist deformation during scuffing
test, hinge test, pogo test, or backpack test. Abnormal display, white spot, pooling issue may
occur if low rigidity material is used. Pooling issue may occur because screw’s boss
positioning for module’s bracket are deformed during open-close test.

Solid structure design of system rear-cover may also influence the rigidity of systerayrevir-
cover. The deformation of system rear-cover should not caused interference. N\
9 System base unit design near keyboard and mouse pad N
gonsiarn
J/_ rea-cover
_.j ) ol
L front-cdvar
Sy lam
Lase unt
Sharp edge —\: Keyboard/Mouss pad _

Definition To prevent abnormal display & white sp(t after scuffing test, Winge test, pogo test, backpack
test, sharp edge design in keyboa(d surfcCe may damage yanel during the test. We suggest
to use slope edge design, or togaduse’tie thickmess difference of keyboard/mouse pad from
the nearby surface. N AVa

10 Screw boss height desigh /%,
— Screw
(‘x Gap
9%~ .
[ Serew boss
[ -~ . System
=] v o rear-Cover
anel rear-cougr—
Screw
Screw boss
I / ? Lsystem
Panel rear-cover Gap rear-cover
Definition [Scre boss height should be designed with respect to the height of bracket bottom surface to
nanel bottom surface + flatness change of panel itself. Because gap will exist between screw
oss and bracket, if the screw boss height is smaller. As result while fastening screw, bracket
~ will deformed and pooling issue may occur.
107 Assembly SOP examination for system front-cover with Hook design
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Assembly Pressure
System
front-cover
Hook
_____ System
rear-cover
Assembly Pressure ~Y ) |

Definition To prevent panel crack during system front-cover assembly procesgwith hook desian, s ot

recommended to press panel or any location that related directly*io thespanel.
12 Assembly SOP examination for system front-cover with [Fouile tape degign
Assembly Force Systdm
I I L e
‘ —\:- Double taps
S Systerd
- -l | “rear-cove:
Flat surfars “tag »

Definition To prevent panel crack during& ysl_ﬂnir?nt-cm er asgembly process with double tape design,
it is only allowed to give slightorassure (MAY,3<gf/<0mm2) with large contact area. This can
help to distribute the stressarie»prevent ¢trese,coiicentration. We also suggest putting the
system on a flat surface siege’to prevent uneauzl stress distribution during the assembly.

13 System front-coverusuarbly referengcwith Double tape design
System
Douhle ta e _\r . front-cover
2o Height difference
< 0.05 mm
M. System
I_— > 2 rear-cover wall
N\ O Components stack
(wire, spacer)

Definition To prevent system front-cover peeling at double tape contact area, Height difference between
system front-cover assembly reference such as wall or components stack (wire, spacer) and
double tape top surface must be less than 0.05mm.

14 |[reuch Application : TP and LCD Module Combination for White Line Prevention
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LCD AA
A
TPVA

White Line

TP Ink
Sponge

| :Bezel Tape

Al v
Parameter congsideratiopffoNWhite Line I
A

1|TF V& to LCD A4 distifncy
2| TP Assembly toleraricen ™
3|TP Ink Printing t0lesalice
4
5

Sponge thickness wnd tolerance |

Inspectionr fiewing Angle spécification
&|Polarider edge o LCTLA A distance and tolerance

Polarizer edge to"LCC AA distance Ca. *herderived by “AA~Outline” — “CF Pol~Outline”
with respect to "X 7D Outline Gra:ving on each side.

Polarizel\edgesl« AAD e R

to LEDVAR ~F PoixOutline

Definition

rar 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,
stherwise light line near edge of polarizer will be appear.

“arameters 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.
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15 [Color of system front-cover material
? ? ? ? Light Leakage
L1 System
@ LCD front-cover
Backlight
™. System
I rear-cover
System
LCD front-cover
Backlight
Sys.em
| vedr-caver
Definition To prevent light leakage is seen at system front-cover Gus’ to matarial t-an parency, we
suggest using dark color material (black) for system.front-cover desigi.
16 Inspection spec of gap E between system fron:-coyer to LCD rnodule ‘surface

AF————

» —LCD Modum

—— ko :_|__

\—hﬂeta_1:r}1e —Cpecer \—Screw Boss

Section X-X System
Gap El | front-cover

System

I_BaCK“CIht I g/ rear-cover
Gap A |
|

—NMetal frame Section Y-Y \ Spacer
=Zpacer mating location

™=
N

-

Definition {To maintain gag: (gap of system front-cover to LCD module) in its inspection spec, especially
at location with maximum LCD deformation (center of LCD length), we recommend adding
spacer with design gap A smaller or equal to gap E.
The,allowable spacer mating location is on module metal frame outside LCD Active-Area.
N¢tey 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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Appendix. LCD MODULE HANDLING MANUAL

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

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

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

1. Unpacking

Open carton Remove EPE Cushio

2. [Panel Liftita,
4

Open plastic bag /\’ C&dfwsive Tape Remove EPE Cushion
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Remove PET Cover Remove PE Foam

Handle with care
(see next page)

Y 4
lo

%
T A

iaes for finger insertion.
; pp% ard with care.

/
o0

|Do and Don’t

Do : & R '-v)?/Don’t : \
- Handle wit%z/\(han &'
e

- Handlewanel at le ight

ed ()

- Handle at PCBA side.

,\Q
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F A O

Don't : Don't :
- Stack panels. - Put foreign stuff onto panel

- Press panel.

- Pull / Push white reflector
sheet

Don't : %/\/

Paste any eri
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- N S

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

Don't :
ess white reflector sheet
ile inserting connector.

while inserting con

Do : %
- Hold panel at top edieQ
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| |'//
Do : Don't :
- Remove panel protector - Remove panel protector film
film starts from side tape. from film corner directly
before side tape is removed
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