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1. GENERAL DESCRIPTION

1.1 OVERVIEW

e BROBUCT " SPECIFICATION

N160JME-GE2 is a 16.0” (16.0” diagonal) TFT Liquid Crystal Display module with LED Backlight unit
and 40 pins eDP interface. This module supports 1920 x 1200 WUXGA mode and can display 16.7M

colors.

1.2 GENERAL SPECIFICATIONS

ltem Specification Unit Note
Screen Size 16.0 diagonal
Driver Element a-si TFT active matrix - -
Pixel Number 1920 x R.G.B. x 1200 pixel
Pixel Pitch 0.17925 (H) x 0.17925 (V) nmm -
Pixel Arrangement RGB vertical stripe ‘
Display Colors 16.7M | color -
Interface eDP 1.4 | (2)
eDP Main link rate HBR2(5.4G) | -
Transmissive Mode Normally black
Surface Treatment Hard coating (3H), Anti-Glare - -
Luminance, White 300 ’ ~d/m2
Color Gamut 100% | sRGB
DPCD Rev: 1.4 |
(o}
Power Consumption Total 6.683 W (Max.) @ cel 1.c33'W (Max.), BL5W (1)
(Max.) N\ ~
Item Support Note
SSC(Internally) Y f/r_]g%l;
Static DRRE. -
(Static Dypdihic MefeghRate Switshing) N Default na support.
Seamless DPRS
(Sear‘ilesmDyiamic RefreshRate ¢ iiching) N Default no support.
DMRRS
(Dynamic Media RéfzeSh RatsSwitching) N Default no support.
:F‘SR (Panel Selff=efredh) N
LRR (Lew (=frsh rate) N
SpeCial FUnCtiOI. VESA I;ST\ - N
Free-sync Y
HDR N
Dimming Y PWM
Over driver Y (3)
CABC (Content Adaptive Brightness Control) N Default no support.
G-Sync N
DDS (Dynamic Display Switching) N

Note (1) The specified power consumption (with converter efficiency) is under the conditions at VCCS = 3.3
V, fv =165 Hz, LED_VCCS = Typ, fPWM = 200 Hz, Duty=100% and Ta = 25 + 2 °C, whereas mosaic pattern
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is displayed.
Note (2) Display port interface signals should follow VESA DisplayPort Standard Version1. Revision 1a
and VESA Embedded DisplayPort™ Standard Version 1.4 (eDP1.4). There are many optional

items described in eDP1.4. If some optional item is requested, please contact us.
Note (3) Refresh rate < 1/2 native frame rate, OD off
2. MECHANICAL SPECIFICATIONS

Item | Min. Typ. | Max. | Unit | Note
Horizontal (H) 349.38 349.68 349.98 mm
Module Size Vertical (V) 224,22 224,52 3202(;8(12 | mm )2
. _ .0(Body
Thickness (T) 2.85 5.0(PCB) mm
Active Area Horizontal 344.58 344.68 344.78 mm
Vertical 215.32 215.42 215.62 mm
Weight - +00 YN\

Note (1) Please refer to the attached drawings for more information of front'aiid back putlin¢ dirhensions.

(2) Dimensions are measured by caliper.

2.1 CONNECTOR TYPE
Please refer appendix outline drawing for detil/de sign.
Connector Vendor : 1st: JAE HD1S040HAR

2nd: STM MSAK2402:240MB
User’s connector Part No: IPEX+<204)3/04uT-03
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3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value ]
ltem Symbol : Unit Note
Min. Max.
Storage Temperature Tst -20 +60 °C (1)
Operating Ambient Temperature Top 0 +50 °C (1), (2)

Note (1) (a) 90 %RH Max. (Ta < 40 °C).
(b) Wet-bulb temperature should be 39 °C Max.
(c) No condensation.

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

Relative Humidity (% RH)

100
90

80

60 I Operatiiug Rovige \

40 }

200 0=
70 % ‘ Sterage Range

|
{ | i | | | | | |
-40 -20 0 20 40 60 80

Temperature (°C)

3.2 ELECTRICAL ABSQLUTL.FATINGS
3.2.1 TFT LCD MODULE

ltem Symbol . Value Unit Note
Min. Max.
Power Suppl__Vofcue VCCS -0.3 +4.0 V ™)
Logic Irtut Vo age VIN -0.3 +4.0 V
Converter™ nut Voltage LED_VCCS -0.3 26 \Y (1)
Zonvaftep Control Signal Voltage LED_PWM, -0.3 3.6 \% (1)
Converter Control Signal Voltage LED_EN -0.3 3.6 \% (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”.
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4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

TIMING »
NS a
Display port ., CONTROLLER Z TFT LCD PANEL
Signals — yy 2
— <
% EDID < i
vees 5§ EEPROM g
]
% DC/DC CONVERTER &
(F'd) REFERENCE VOLTAGE ——»: D DRWER
—_— = GENERATOR ' o=
‘ =
Input Signals
> LED CONVERTER | ¢ . ! E~CKLICAT UNIT
4.2. INTERFACE CONNECTIONS
PIN ASSIGNMENT
Pin Symbol Be?’;ri',;on Remark
1 NC No Connection ‘R’;;_'-!rved forL :DTn.é.;) -
2 H_GND High Speed, Greund -
3 Lane3 N |Complericnt Signal Link Lang' s -
4 Lane3_P |Truefdigrmallink Lane 2 -
5 H_GND High S»eed Ground -
6 Lane2_N |COmilement Sigralink Lane 2 -
7 Lane2_P |True Signai%ihk¥anc 2 -
8 H_GNO High SpeeG"Graund -
9 Latie, N |Complament Signal Link Lane 1 -
10 Lari1_P  |Teue\Sidnél Link Lane 1 -
11 H GND Rigih Speed Ground -
12 Lane0_N |Complement Signal Link Lane 0 -
13 Lane0_P |True Signal Link Lane 0 -
14 W GilD High Speed Ground -
15 A IX_Ci_P |True Signal Auxiliary Channel -
16 AU {_CH_N [Complement Signal Auxiliary Channel -
17... [ »H_GND High Speed Ground -
"V VCCS LCD logic and driver power -
19 VCCS LCD logic and driver power -
20 VCCS LCD logic and driver power -
21 VCCS LCD logic and driver power -
22 NC No Connection (Reserved for LCD test) -
23 GND LCD logic and driver ground -
24 GND LCD logic and driver ground -
Version 3.0 9 April 2024 8/53
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25 GND LCD logic and driver ground -

26 GND LCD logic and driver ground -

27 HPD HPD signal pin -

28 BL_GND |Backlight ground -

29 BL_GND |Backlight ground -

30 BL_GND |Backlight ground -

31 BL_GND |Backlight ground -

32 LED_EN |Backlight on /off -

33 LED_PWM |System PWM signal input for dimming - ‘
34 NC No Connection (Reserved for LCD test) - |
35 NC No Connection (Reserved for LCD test) -

36 LED_VCCS |Backlight power -

37 LED_VCCS |Backlight power | -

38 LED_VCCS |Backlight power | -

39 LED_VCCS |Backlight power | -

40 OD_EN OD Enabile signal of TCON ‘ Mote (2)

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

2
O
o
-
-
=
@
O
ﬂ:
O
S

v

=
|
-

PCBA

Note (2) The setting of Color engine and CABC function are as follows.

Pin Enable Disable
OD _EN Hi Lo or Open

Hi = High level, Lo = Low level.
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4.3 ELECTRICAL CHARACTERISTICS
4.3.1 LCD ELETRONICS SPECIFICATION

Value
Parameter Symbol Unit Note
Min. Typ. Max.
Power Supply Voltage VCCS 3.0 3.3 3.6 \% (1)
Ripple Voltage Vrp - - 100 mV (1
Inrush Current IrusH - - 1.5 A (1),(2)
Peak Current [Peak 1.5 A (1),(2)
Mosaic | 460 510 mA (3)a
cc
Power Supply Current |Black 460 510 mA (&)
Solid Pattern 970 1159 mA . (5%
High Level 2.25 3.6 VARNEENA
HPD i {
Low Level 0 0.8 Y (5)
HPD Impedance Rupp 30K | ‘ (5)

Note (1) The ambient temperature is Ta = 25 + 2 °C.
Note (2) Irush: the maximum current when VCCS is rising
Ipeak: the maximum current of the first 100ms 27 2r power-on

Measurement Conditions: Shown as the faiawin g figure. Test padvam: black.

+3.3V
Ql  2SK]1475

> VCCS

? ] - V4 /O
| LI \ c
-9 - FJSE (LCD Module Input)

R1 1uF
47K
A W

(High to Low)
(Control Signal)

VCCS rising time is 0.5ms

.
.

+33V
90% 4 VCCS

100ms

\ 4

/Y_"_IPeak

lcc

Note (3) The specified power supply current is under the conditions at VCCS =3.3V, Ta=25+ 2 °C, DC
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Current and fv = 165 Hz, whereas a power dissipation check pattern below is displayed.

a. Mosaic Pattern

-
-

Active Area

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

Note (4) The specified signals have equivalent impedances pull down to ground if%the'l.CO module
respectively. Customers should keep the input signal I:veryrequiremenitwith th: load of LCD
module. Please refer to Note (4) of 4.3.2 LED CORNVERTER SPECI-ICAT):ON to obtain more
information.

Note (5) When a source detects a low-going HPD puise, it;must be regardeés=és a HPD event. Thus, the
source must read the link / sink status iieldar receiver capability field of the DPCD and take

corrective action.
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4.3.2 LED CONVERTER SPECIFICATION

Value
Parameter Symbol Unit Note
Min. Typ. Max.

Converter Input Power Supply Voltage | LED_Vccs 5.0 12.0 21.0 \%
Converter Inrush Current ILEDrusH - - 1.5 A (1)
LED_EN Control Backlight On 2.2 - 3.6 \Y 4)
Level Backlight Off 0 - 0.6 v @)
LED_EN Impedance RLep_En 30K - - ohm (4

PWM High Level 2.2 - 3.¢ V(] “4)
PWM Control Level ‘ N

PWM Low Level 0 - 0.6 N Y (4)
PWM Impedance Rewm 30K - onri (4)
PWM Control Duty Ratio 5 ] - 100 % (5)
PWM Control Duty Resolution 02 - - %
PWM Control Permissive Ripple VPWM g | 4 i 100 "y
Voltage \ P 4
PWM Control Frequency filum 190 ( Lo - 2K Hz (2)
LED Power Current| LED_VCCS =Typ._|_ IL=D | 390 417 mA (3)

Note (1) ILEDrusH: the maximum cumantawaen LED_VCZ3,is rising,
ILEDs: the maximum zu reris0f | he first #00ms,after power-on,
Measurement Conditians *Shown as.the i ''"dwing figure. LED_VCCS = Typ, Ta = 25 + 2 °C, frwm =
200 Hz, Duty=100%!

.ED_VCCS(Typ
Q1 IRL3303
O
N\ l * O/\\//O C3 >
FUSE (LED Converter Input)
R1 1uF
47K
(Hi, \to ITOW, -
(Con|_ ! Signal) Q2
R2
21204\ | E IRL3303
7

LED_VCCS(Typ)

c2

oA

0.01uF

1 =

VLED rising time is 0.5ms

Version 3.0 9 April 2024 12/53

www.sz_quanqzhuo?g r}{nght belongs (ta%ﬁg gl%‘g%&@\wm%qqlfa%?n”ﬁ%eﬁﬁfﬁwgﬁlp.'tc):gﬁd+86—13411884959



INN@LUXM echodeng61 j i jpeidiimed
B 1 4 5 PRODUCTSPECIFICATION

LED_VCC |
LED_PwMm WV |
. 0ms -
LED EN OV |
|LED|S i

ILEDrsh — -~ N
AN
ILED }

Note (2) If PWM control frequency is applied in the range lesg than 1KHz, the|waterfuil” phenomenon on the
screen may be found. To avoid the issue, it’'s a st ggestion that FWh.control frequency should follow
the criterion as below.

PWM control freque 1cy mwm should be in the range
(N +0.33)% f & feom < (N 0.66) = f
N* Integer (NV223)
f : Franyé rate

Note (3) The specified LED powar upniy current is under the conditions at “LED_VCCS = Typ.”, Ta = 25
+ 2 °C, frwm = 200 }iz, Dlity=100%.

Note (4) The specified signalssnave equivalénivimpedances pull down to ground in the LCD module
respectively, Custimers should\keep the input signal level requirement with the load of LCD
modulewFaraxample, the figire Helow describes the equivalent pull down impedance of LED_EN
(If iexista). The reat puidoy/n impedances of other signals (eg. HPD, PWM ...) are in the same

concept.

— LCD Mecdule
| LED_EN

RLED_EN %
_L_

Note (9) If the cycle-to-cycle difference of PWM duty exceeds 0.1%, especially when the PWM duty is low,

SYSTEM
CONNECT|OR

slight brightness change might be observed.

Version 3.0 9 April 2024 13/53
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4.3.3 BACKLIGHT UNIT

Ta=25+2°C
Paramet Symbol Value Unit Not
arameter ymbo Min. Typ Max. ni ole
;EEplL;g\%ltBazrepower VL 32.4 34.2 36 v
LED Light Bar Power (1)(2)(Duty100%)
IL 120 mA
Supply Current
Power Consumption PL 3.89 4.10 4.32 W [(3)
LED Life Time Lo 15000 . . Hrs |(4) ]

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

Vil
|
LED
Light Bar
Light Bar Feedback
Channels 6six 12p
L

Note (2) For better LED light bar driving quality,iit \e‘recommendec.to/utilize the adaptive boost converter with
current balancing function to drife BSUight-bar.
Note (3) PL = IL xVL (Without LED <o\ verierransfeh&fficiernty)

Note (4) The lifetime of LED is di>fimgd ‘as the timesvheri U continues to operate under the conditions at Ta = 25 12

°C and IL = 20 mA (Per EA) until the Fiighiaess becomes = 50% of its original value.
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4.4 DISPLAY PORT INPUT SIGNAL TIMING SPECIFICATIONS
4.4.1 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)
DPCD Version (Address 00000h) - 0x14h - (5)

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 contact us.
Mainlink eye diagram at TP3 needs to be measured on the sink side (L/&DvPanel). The Gpec of
sink eye vertices at TP3 should follow VESA DisplayPort Standard/vessiori1. Revigich 12/and
VESA Embedded DisplayPort™ Standard Version 1.2. For H{3R3_G above gve) re zonimend
adding a re-driver or a re-timer circuit on the system side to ensure inat the Mainliniieye diagram
of TP3 can comply with VESA. If the TP3 eye diagram sbheciiication can 02 VES,{compliant, no
matter whether TP4 is VESA compliant or not.

[Vipl
y

Single Ended

(2) Recommended eDP AUX_Shamp=i LQJQLO_g_y_j_S s below and the AUX AC_Coupling Capacitor

(C_Aux_Source) shouls ba,oliweed on the source device.

1 1
1 I
C_ A Source \ C_Aux_Sink
VAU CRON
== =]
1 [l
WVhias_Tx . Vhias_Rx
50 %ahms - ! i = 50 ohms Aux Ch
v AUX_CH_P 1 50 ohms Rx
N | I N |
T i
| )
O, Fx_Shurce | ! C_Aux_Sink
< 1 1 O
1 1
1 I
1 1
Aux Ch ’ i
Rx Source Sink
Connector  Connector

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

« ». ML Source) should be placed on the source device.
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! 1
! |
C_ML_Source | I C_ML_Sink
, AUX_CH_N
| S ———
! I
50 ohims Whias_Tx : : Whias_Rx 50 ohms
Tx | : Ry
50 ohms ' AUX_CH_P ! . o0 ohms
]1 ! |
L —
C_ML_Source ! ! C_ML_Sink
i :
! |
: '
Source Sink

Connector  Connector

(4) The source device should pass the test criteria described in DisplayROn&ompliance et
Specification (CTS) 1.1
(5) The DPCD revision number is specified at DPCD address 00000h, and its de'wil definizion is listed as

the following table according to the above documents about(DPand eDP.

DPCD Address 00000h D"(,u revisiofi n numoaer
0X10h L N\ DPCDRev 1.0
0X11h il DPCD Rav. 15
0X12h A DPCD,Rey.1.2
0X13h (8w “DPCD Rev.1.3
0X14hsm, N o WOPCD Rev.1.4

Version 3.0 9 April 2024 16 /53
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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 165Hz

e BROBUCT " SPECIFICATION

Signal Item Symbol Min. Typ. Max. Unit Note
DCLK Frequency 1/Tc 440.51 |446.21| 451.84 | MHz -
Vertical Total Time TV 1296 | 1300 1304 TH -
Vertical Active Display Period TVD 1200 1200 1200 TH -
DE Vertical Active Blanking Period TVB TV-TVD| 100 |TV-TVD TH -
Horizontal Total Time TH 2060 | 2080 2100 Tc -
Horizontal Active Display Period THD 1920 1920 1920 Tc -

Horizontal Active Blanking Period THB |TH-THD| 160 | TH-THD Tc =
Refresh rate 60Hz

Signal ltem Symbol Min. Tyo. 1 “Max. Uit Note
DCLK Frequency 1/Tc 441.37 |4#46.244 450.95° %, NHz -
Vertical Total Time TV 3571 [43575 | 3579w/ "TH -
Vertical Active Display Period TVD 1200 | 1200 | 1209 [WTH -
DE Vertical Active Blanking Period TVB |Ti-1WD| 2375 [TV-TVLy" TH -
Horizontal Total Time TH (2960 | 2082 | 2400° | Tc -
Horizontal Active Display Period THD ] 1920 | 192( ",,1920 | Tc -
Horizontal Active Blanking Period B N\ [TH-THD|( 130 4 TH-THD| Tc -

Note (1) The panel can operate at 165Hz normal moue a4 power saving made, respectively. All reliability

tests are based on specific timing of 16

function at power saving mode.

\PUT SIGNAL TMING DIAGRAM

v

Sz wefresh ratestWe gan only assure the panel’s electrical

»

»

DCLK I T AU U [T

DE

<A\ '4_1}_ N: Thp 4
] | L
DAT | | |
9 April 2024 17 153
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4.6 POWER ON/OFF SEQUENCE

Power On Power Off Restart

tll
—

90%

90%

-Power Supply

10% 10% 10%
for LCD, veCs V.

t12

-eDP Display —_— Black Video Video from Source Black Video [=—————————(—7u
t3 BN
>
-HPD from Sink oV
-
-AUX Channel —— AUK Channel Oper: tiona) r
N : o
—_ 4 |e— —>| t7 |e— I
Link
-Main Link Data 2 e Valid Video Data | Idle or off
Training
a—_a. —
t5 t6 ’l‘tb t9
90% N\g < 90%
- Power Supply for /
LED Converter, 0 0
LEp_vces Y AN Sl
- —, to|—
tc [ - —»| t
- LED Converter ”
Dimming Signal, 0¥, =3
LED_PWM
—_— te —— — te —
- LED Converter
Enable Signal, 0V

LED_EN

Note: When the adapteiyis hot plugged, the BL power should follow the specific sequence as below to avoid the

unexpected . urge current.

LFTD_VCCS (Adapter Mode)
90% 90%

LED_VCCS (Battery Mode) 10% 0% LED_VCCS (Battery Mode)

i
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Timing Specifications

e BRODUCT "SPECIFICATION

Parameter

Description

Reqd.
By

Value

Min Max

Unit

Notes

tl

Power rail rise time, 10% to 90%

Source

0.5 10

ms

t2

Delay from LCD,VCCS to black
video generation

Sink

0 200

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

0 200

ms

Sink AUX Channel
must be operationa!
upon HPD high (Gee
Note:4 belowg=,

t4

Delay from HPD high to link
training initialization

Source

t5

Link training duration

Source

Allows for . Scirce 0
read Link Sanabpllit'and
initializa |\ ¢

Depandaaton Source
“nritraning protocol

t6

Link idle

Source

t7

Delay from valid video data frem
Source to video on display

t8

Sink

ms

ntil Agcounts for
reguircd BS-Idle
nattern. Max allows for
Zource frame
synchronization

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

Delay fropi valid »ideo data fromi
Source towacllight on

t9

Source

80 -

ms

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

Delay from backlight off to end of
velid 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%
to 10%

Source

10

ms

t12

VCCS Power off time

Source

ms
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— 5
ta LED power rail rise time, 10% to Source 05 10 ms i

90%

- - 5

s LED power rail fall time, 90% to Source 0 10 ms i

10%

Delay from LED power rising to i i
te LED dimming signal Source 1 ms

Delay from LED dimming signal i i
o to LED power falling Source ! ms

Delay from LED dimming signal i i
te to LED enable signal Source ©) ms

Delay from LED enable signal to
tF LED dimming signal Source ©) i ms j
t LED power rail rise time, 10% to Source 1 i ms
© 90% (Adapter plug in) W\
¢ LED power rail fall time, 90% to Source 1 i o
) 10% (Adapter plug out) N - \ X

Note (1) Please don’t plug or unplug the interface cable when system is turne on
Note (2) The Sink must include the ability to automatically generate Black“/ide 0 autonomausiyy 1me Sink must
automatically enable Black Video under the following conditions:
- Upon LCDVCC power-on (within T2 max)
- When the “NoVideoStream_Flag” (VB-ID Bit 2) ismacuivied from the Sou e (at the end of T9)
Note (3) The Sink may implement the ability to disable 4> actomatic Black Videc function, as described in Note
(2), above, for system development and geaugiifig purposes.
Note (4) The Sink must support AUX Channel pOiiagiby 1he Soite inimediately following LCDVCC power-
on without causing damage to the Gk Cavice (the”Spuize fan re-try if the Sink is not ready). The

Sink must be able to response o an ~'gX Channel traasa’stion with the time specified within T3 max.
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5.1 TEST CONDITIONS

e BRODUCT "SPECIFICATION

5. OPTICAL CHARACTERISTICS

Item Symbol Value Unit
Ambient Temperature Ta 25+2 °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

I

120

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 shown in Note (5]

5.2 OPTICAL SPECIFICATIONS

ltem Symbol Condition | Min. L %vp.) | Max. " Note
Contrast Ratio CR 800(| 1900 | 4 (), (5) (7)
TR - 4 | | ms
TrF o~ 5 ‘ C ms
Ton/oft | 9 | S ms
Response Time Teme N . ! 9 ms (3).(7)
w/o OD
TeTos ; 5 ms
w/ OD
A . . - S\ ~ - cd/m
verage Luminance of White Lave H=a2. Hw=0° 05 300 - 5 | (4), (6).,(7)
e Rx Viewing™Norinal Angle 0.640 )
Ry 0.330 )
GxX 0.300 -
Color Green Gy Typ— | 0.600 | Typ+ | -
Chromaticity Bl By 0.03 | 0150 | 003 | - | (1.7
By 0.060 -
. Wx 0.313 -
White Wy 0.329 -
Color Gamut SRGE C.G 96 100 - % | (1).,(7).(8)
ON 6.+ 80 89 -
| Hovizontal » 80 89 i
Viewing Argle ! v A CR>10 80 89 i Deg. | (1),(5) ,(7)
Verticai >t
| Ov- 80 89 -
, . SWsp IV 1.25 -
White Variation SW13p 0x=0°, 0y =0 150 - (5),(6), (7)
Free sync (\ T\ White FSw 0x=0°, Oy =0° 0.03 | Nits/ | (1),(5),
' Gray(50%) FSo 0.04 | Hz | (7),(10)
Version 3.0 9 April 2024 21/53
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Note (1) Definition of Viewing Angle (6x, 8y):

Normal

x= y=0°

12 o’clock direction

+
y y+ = 90°

6 o’clock
y- = 90°

Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expreasion.
Contrast Ratio (CR) =L255/ L0
L63: Luminance of gray level 255
L 0: Luminance of gray level 0
CR=CR (1)
CR (X) is corresponding to the (Cerirast Ratio (f the peirit X at Figure in Note (6).

Note (3) Definition of Response Tirxe (s, TF):

A v
Grav LevolZo: —| Gray Level 255
100%
Q0% [
Optical < \
\ :
Resporize, |
Grav Level 0
10%
0% ._ — R
Time
TR Tr
N
7
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

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

The LCD module should be stabilized at given temperature for 20 minutes to avoid abrupt
temperature change during measuring. In order to stabilize the luminance, the measurement

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

CD Module

LCD Panel

USB200®r equivalent CS-2000®r equivalent
| S N e |

Center of the Screen

LHaht'Shield Roor)
500 mm

| (Anbient Luminance ¢ 2 lux)

Note (6) Definition of White Variation (3W):
Measure the luminance of gray leve}, 255 at*s pointe
8Wsp = {Maximum [L (1)~ L (5)J Minirtdm [L (1)~ L¥E)3%00%
SW13p = {Maximum [L (1)=%, (¥3)1/"Minimum [L (3}~ L (13)[}*100%

10mm

H/4

/4.

|
|
KN T o) 2 TR S
1 | | .
i @ : Test Point

\ @ | @ <> X=11t0 13
o —o s 10

H/4

10mm 10mm

10mm

W4 W4 W4 Wi4

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.

Note (8) Definition of color gamut (C.G%):
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C.G%=Area (R, G, B) / Area (Ro, Go, Bo)* 100%
Ro, Go, Bo: CIE1931 coordinates of red, green, and blue defined by (NTSC, sRGB or DCI-P3).

R, G, B: CIE1931 coordinates of red, green, and blue in module at (63 or 255) gray level.
Area (Ro, Go, Bo): Area of the triangle defined by coordinate Ro, Go, Bo.
Area (R, G, B): Area of the triangle defined by coordinate R, G, B

CIE 1931

0.8

Note (9) Cross Talk (CT):
CT= | Ya — Ya|/Yax100%
Where
Ya=Luminance of meaguazd location in left fijyure

Ys=Luminance/Ot medasured location‘invight figure

), (]
o WiIE (S ' @) Gray 32
T| o - A
T ¥ 1O, Gray32 () S )
Vo Y, g
o | |. ¥ "
E Hi T{l’ X
A
< W2 »le W2 " . Wi §
—— Ll >
Now2/10) Free Sync (FS):
FS= | L(165)-L(60) | / (F(165)-F(60))
L(x): Luminance of x Hz
F(x): x Hz frame rate
Version 3.0 9 April 2024 24/53
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6. RELIABILITY TEST ITEM

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

Low Temperature Storage Test -20°C, 240 hours

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

High Temperature Operation Test 50°C, 240 hours ™) ()
Low Temperature Operation Test 0°C, 240 hours

High Temperature & High Humidity

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

150pF, 330Q, 1sec/cycle |
ESD Test (Operation) Condition 1 : Contact Discharge, +8V (1)
Condition 2 : Air Discharge, +15K\

220G, 2ms, half sine wavesi*ime<or each directica of (1)(3)

Shock (Non-Operating) +X +Y +7

Vibration (Non-Operating) )1(.5\?;10—500 Hz, Cine'wave, 30 niin/>y<e, 1cycle for each 1)3)

Profile(a) :
+25°C/.60%, ReH. 2hrs)¢> transition(2hrs) -> -20°C/ No
R.HA%2hs) -> trangitionithry)
-3 430 80% R.H A wss)=> transition(3hrs) -> +60°C/
2090, K.H.(12 Hrs) -»

|tr;'.sition(2hrs) - 25°C/ 50% R.H.(2hr)

|

tProfile (1

Cycle A, (54 76) : +25°C/ 20% R.H.(2hrs) -> transition(3hrs)
Composite Non-Operatior‘ Test -> 41°G/ T‘Q%R.H.(12hrs) -> transition(4hrs) -> +60°C/ 40% (1)

|"x’.|-|.f1,1,“.rs) -> transition(5hrs) -> -20°C / No R.H.(12hrs) ->

tramsition(2hrs) -> +25°C/ 50% R.H.(2hr)
‘C' cle 2 (66hrs) : +25°C/ 50% R.H.(2hrs) -> transition(3hrs)
%> -20°C/ No R.H.(16hrs)-> transition(5hrs) -> +41°C/ 90%
R.H.(16hrs) -> transition(4hrs) -> +60°C / 40%R.H.(16HTrs) -
> transition(2hrs) -> +25°C/ 50% R.H.(2hr)
Cycle 3 (14hrs) : +25°C/ 53% R.H.(2hrs) -> transition(5hrs)
->-20°C/ No R.H.(6hrs)-> transition(3hrs) -> 0°C/ No R.H

Note (1) riteric : Normal display image with no obvious non-uniformity and no line defect.
Note (2\FEve iation should be tested after storage at room temperature for more than two hour
nate (o)2i testing Vibration and Shock, the fixture in holding the module has to be hard and rigid enough

so that the module would not be twisted or bent by the fixture.
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Profile(a):

. Temperature ( c)

60C

25C

-20C

800, Humidity (R.H.)

Power Off
[ Function test
50%

20%

No Humidity

2 12 4 12 3 12 2 2 Time (Hours)

100% 70 100% 7u 6%
50% Gycle 1 25 90% Chrie g gg ! Cycle 3
55 t ,‘ 55
B% ;0 8% 50 0%
45 45
- an . - a0 -
G 3 z T a5 ! =z T as H % =
i 0% ; 5 0 ¥ % = 3 30 ;
= 25 25 =
% 50%  F E 20 f 50% g E 20 3% E
3 15 g 15 b
§' am 20 'J ™ ¢ E 10 1\ i
& = & 5 | z [ | 0% T

0% ] 3w o

5 5 |

4
20% »n % :E, i
10% 200 1= k 1% -20

-25
1 L L g%  =Temperature ["C) 0%  ——Temperature {"C) a0 0%
0 5 10 15 20 25 30 35 40 45 S0 55 60 Humidity (% M) U s 10 15 20 25 30 35 acfs Myss 60 65 70 Humicity (% R.H. 0 5 10 15
Time (Hr) ne [HF) Tiee [Hr)

= Temperature [*C)

~Humidity [%R.H.)
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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.

bevol ox A\ ™
MADE IM CHIMNA
N160JME-GE2  Rev.C1 KK
DBXXX22YMDLNNNN ®

(&) Model Name: N160JME-GE2
(b) Revision: Rev. XX, for example: C1, C2 ...etc. for INX internal used
(c) Serial ID: X XXXXXXYMDLNNNN

Serial No.

INX internal use

Year, Mor th, Date

mIx=ihternal I¥se

Revision

INX Internal Uise

(d) Production Location: Customer approval ainfatiory sito 1Gogl information.
(e) UL Logo: XXXXX is UL factory IR."((X>AXX is a biapi& @ minimum of 4 or 5 English characters, only
for INX internal used)
() Right side barcode for ciisteme rused
Serial ID includes the infcrriation as béic «
(a) Manufactured Date; Yzar: 0~9, for'2512-2019
Month: 1~9:A~C, for Jan. ~ Dec.
Day: 1~3 A-Y, for 15t to 31, exclude | , O and U
(b) RewisioriCode: covena'lthé change
(c) Seriar No.: Manufactiriiig sequence of product
(d) ProductLine: 1 -> Line1, 2 -> Line 2, ...etc.
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7.2 CARTON

(1) Box Dimensions : 490(L)*350(W)*320(H) 3 1 Tray Cover
{2} 24 modules/Carton @‘h‘

& Tray + L Tray Cover
4pes/Tray, Total 24pes LCD Module

Secled ky Tape

& Tray need not I:>

: : > to revolve
LCD Madule

LCD Module Cushion Frant>

Front Spacer

orl_up>

AR,/
—> N, A 24
./- arton Lakel
(for Cormron)
Figure. 792 Packsiiig methst
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7.3 PALLET

PE S%eb\/

PE Sheet

orner Protector
(SO%50x%800 mm) ‘

PP Belt ¢

Corner Frotector
/_(:Ux:Ux‘_/BU mm Fll

Corner Profecipr
(S0x50%800 Ty

PP Bel

E

PP Belt (N ) —Lol her Protector
/_ Ny il ”/ LOONQIIIZ0 mmd

ya
Ly

N

'-\\ ] A\ ¥
th\ﬁj\;ét \ )

R

B

allet
CL1IS0xWI10B0%XHI40 mm)

ollet

View A
Carton Lable Sarton Lokl
Sea & Land Transportation Alr Trggsportation

Figure/733 Racking pxothed
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7.4 UN-PACK METHOD

IIIT?
Illllﬁ A,

(271}

Remove tape and
antl-statlc kag

Oper Corton - N
-~ N
-

ez
=,

Remove Spacer
‘§> Modul
Take Module Out * & 2\ .
I
S |

Pigure. 7-2 Pa %ing method
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8. PRECAUTIONS
8.1 HANDLING PRECAUTIONS

(1)

()

©)

(4)

(5)

- O~

1
1

~—~ o~ o~ o~

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

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

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

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

If the surface of the polarizer is dirty, please clean it by some absorbent{coi#on or soft giow. 1) ot
use Ketone type materials (ex. Acetone), Ethyl alcohol, Toluene, Ethyllacid,ci"Methyl ¢nigridz. I'might
permanently damage the polarizer due to chemical reaction.

Wipe off water droplets or oil immediately. Staining and disc{loration may odoyr if they left on panel
for a long time.

If the liquid crystal material leaks from the panel, it st ould,be kept alvay.frém the eyes or mouth. In
case of contacting with hands, legs or clothes, it fnuiit be washed away tisgroughly with soap.

Protect the module from static electricity, it may canse damage to the £-MOS Gate Array IC.

Do not disassemble the module.

) Do not pull or fold the LED wire.

) Pins of I/F connector should not&etoucned directly with bare hands.

8.2 STORAGE PRECAUTONS

(1)

()

©)

(4)

High temperature or humidity may reduce /nenserformance of module. Please store LCD module within
the specified stetage cunditions.

It is dangereus, tat moisture_ccme Into or contacted the LCD module, because the moisture may
damageil.CDUsnodule when iw¢s dperating.

It may recuce 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
temperature.

system pi rts niest  non-NH4+ / Low NH4+ to  prevent LCD occured white spot symptom.

8.3 OPZrA1.ON PRECAUTIONS

0y

()

Dot pull the I/F connector in or out while the module is operating.
Aiways follow the correct power on/off sequence when LCD module is connecting and operating. This

can prevent the CMIS LSI chips from damage during latch-up.

(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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(4) IF system interfere with panel or twist panel while system operation. It may cause ripple or noise or
other side effect. Please prevent such twist or interfere by system operation

(5) P-cover tape will bulge without external force due to the material character of P-cover tape. The
tolerance of P-cover tape thickness will not exceed 2 mm from surface of polarizer and thickness of
PCBA side can be reformed to normal thickness by external force

(6) For panel alone light leakage judgement criteria,should be follow IIS criteria :
Ambient illumination for light-on inspection : 100~130 Lux,
For TN model Inspection viewing angle : Left/Right : +/-45°, Upper/ Lower : 15°/35° .
For IPS model Inspection viewing angle : +/-45° Horizontal & Vertical
The panel is placed on a 60 degree flat platform, shall not be visible light leakaaethrough 8% D tier

in black pattern, or setup limit sample if needed.

8.4 Special application specifications for Tender Requirem¢nt

No. ltems | SPEC™ N U

Luminance Uniformity - , t150< %

1 Angular-Dependence [Horizontal] L(maQNm)M@+15 AN
Luminance Uniformity - l NN B0 %

2 Angular-Dependence [Vertical] (maxyL(min)@=57< 5.0

3 Luminance Contrast - el
Angular Dependence be +Ls > f @ +30°

4 Correlated Color Temperature | W, v £0.02

5 Color Uniformity | AU, V' <0.012

Red (u’=0.375, v’=0.503)
6 Color gamunt - RGB St tirgs Green (u’=0.160, v’ =0.548)
Blue (u’=0.135, v’=0.305)

7 Colour Uniformity, -
Angular Dependence

| = 0.028 at +30°

8 Calox Cieyscale Linearity: - oS
0,050 10,050 |0,050
3¢ 10,050 |0,050
105 i 3 ) - |0,050
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e BROBUCT " SPECIFICATION

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

VESA Plug & Display and FPDI standards.

Byte # | Byte # . Value Value
(decimal)| (hex) Field Name and Comments (hex) (binary)
0 00 Header 00 00000000
1 01 Header FF 11111111
2 02 Header FF 1111111
3 03 Header FF LI
4 04 Header FF T
5 05 Header FF 111121 A
6 06 Header ~, |FF 11>11‘l] N |
7 07 Header SN 100 10660068
8 08 EISA ID manufacturer name ("CMN") N 0D 00091101
9 09 EISA ID manufacturer name s AF_ ’ |TO 101110
10 0A ID product code (LSB) J3CHT 1100111100
11 0B ID product code (MSB) ~ g 00010110
12 0C ID S/N (fixed "0") LG 00, 00000000
13 0D ID S/N (fixed "0") N\ O . 00000000
14 0OE ID S/N (fixed "0") N\ ~ | 00 00000000
15 OF ID S/N (fixed "0") 00 00000000
16 10 Week of manufacture (fixed week code) o= 1 B 14 00010100
17 11 Year of manufacture (fixed year code)_ \ 21 00100001
18 12 EDID structure version ("1") a 01 00000001
19 13 EDID revision ("4") S\ -\ @ 04 00000100
20 14 Video I/P definition ("Digita‘”)_ AS 10100101
21 15 Active area horizontal (“" $460sm* 22 00100010
22 16 Active area vertical (‘£1.5 Qun“) 16 00010110
23 17 Display Gamma (@ mnias” '12.2") 78 01111000
24 18 Feature suppoz={ "R B{ continous"} 03 00000011
25 19 Rx1, Rx0, Ry l(y) Gx1, Gx0, Gy, Gyv EE 11101110
26 1A Bx1, Bx0, Byl, By0, Wxiy, &0, Wyl, Wy0 95 10010101
27 1B Rx=0%4 A3 10100011
28 1C ij\}l\ \ 54 01010100
29 1D }LJ:'-U.J \ (/. 4C 01001100
30 1E &y=0.6 AN 99 10011001
31 IF 1Bx=0.15 26 00100110
32 20 By=0.06 OF 00001111
33 21 Wx%0.313 50 01010000
34 22 W=0,329 54 01010100
35 23 Fstablished timings 1 00 00000000
36 24 a stablished timings 2 00 00000000
37 25 " yManufacturer's reserved timings 00 00000000
38 _i6_ 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
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
Version 3.0 9 April 2024 33/53

www . szguangzhuo. Cgf}{rlght belongs tO enqﬁ(ﬁ]&maﬁu o5 %

PR 5% 86-13411884959




INB O &N o

e BROBUCT " SPECIFICATION

46 2E Standard timing ID # 5 01 00000001
47 2F Standard timing ID # 5 01 00000001
48 |30 Standard timing ID # 6 01 00000001
49 31 Standard timing ID # 6 01 00000001
50 32 Standard timing ID # 7 01 00000001
51 33 Standard timing ID # 7 01 00000001
52 34 Standard timing ID # 8 01 00000001
53 |35 Standard timing ID # 8 01 00000001
54 36 Detailed timing description # 1 Pixel clock ("446.21MHz") 4D 01001101
55 37 # 1 Pixel clock (hex LSB first) AE 10101110
56 |38 # 1 H active ("1920") 80 10000005"
57 |39 # 1 H blank ("160") A0 10100900V
58 3A # 1 H active : H blank 70 0111200
59 |[3B # 1V active ("1200") B0 10190062
60 |3C # 1V blank ("100") NN |64 101160100
61 |3D # 1V active : V blank o/ 40, ~1]/01900000
62 |3E # 1 H sync offset ("48") N 30%7 % [00110000
63 |3F # 1 H sync pulse width ("32") 20 7100100000
64 40 # 1V sync offset : V sync pulse width ("50 : 6") 26 00100110
65 41 # 1 H sync offset : H sync pulse width : V sync offset : ¥ Oy yiic width 5C 00001100
66 42 # 1 H image size (“344 mm*®) | 58 01011000
67 |43 # 1V image size (“215 mm*) \ N D7 11010111
68 |44 # 1 H image size : V image size 1., 10 00010000
69 |45 # 1 H boarder ("0") \V 4 00 00000000
70 |46 # 1V boarder ("0") \J I 00 00000000
71 47 # 1 Non-interlaced, Normal, nostercq, Separate ssmcn1/Vinol Negatives 18 00011000
72 48 Detailed timing description # 2 T1x< “relock (”44\ S0 HL ) 4D 01001101
73 49 # 2 Pixel clock (hex LSB ¢ rst) AE 10101110
74 |4A #2 H active ("1920") ~ N\ & 80 10000000
75 |4B #2 H blank ("1602)] s A0 10100000
76 |4C #2 H active : Hblari< 70 01110000
77 |4D # 2V active (W2Zuul") BO 10110000
78 |4E #2 V blank ("2375") (@ 47 01000111
79 |4F #2 Vctive <V blank N 49 01001001
80 |50 #2 M svnc offset ("48") 30 00110000
81 |51 SO yne pulseswildth ("32") 20 00100000
82 |52 [0 V sync offseiV syeic pulse width ("50 : 6") 26 00100110
83 53 (i 2 H sync offsevnH sync pulse width : V sync offset : V sync width 0C 00001100
84 54 # 2 H image size (“344 mm*®) 58 01011000
85 |55 # 2/ image size (‘215 mm*) D7 11010111
86 56 #2 Hiimage size : V image size 10 00010000
87 |57 't 2 H'voarder ("0") 00 00000000
88 |58 72 V boarder ("0") 00 00000000
89 59 42 Non-interlaced, Normal, no stereo, Separate sync, H/V pol Negatives 18 00011000
90 fA. _ |Detailed timing description # 3 00 00000000
o1 N |sb=’  |#3Flag 00 00000000
92 |[iC # 3 Reserved 00 00000000
93 5D # 3 Data Type Tag FD 11111101
94 SE # 3 FreeSync Setting - Display Range Limits Offset V : H ("0 : 0") 00 00000000
95 SF # 3 FreeSync Setting - Minimum Vertical Rate ("60Hz") 3C 00111100
96 60 # 3 FreeSync Setting - Maximum Vertical Rate ("165Hz") AS 10100101
97 61 # 3 FreeSync Setting - Minimum Horizontal Rate ("215kHz") D7 11010111
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98 62 # 3 FreeSync Setting - Maximum Horizontal Rate ("215kHz") D7 11010111
99 63 # 3 FreeSync Setting - Maximum Pixel Clocks ("450MHz") 2D 00101101
100 |64 # 3 FreeSync Setting - Video Timing Support Flag ("Range Limit Only") 01 00000001
101 |65 # 3 FreeSync Setting ("Line Feed") 0A 00001010
102 |66 # 3 Padding with "Blank" character 20 00100000
103 |67 # 3 Padding with "Blank" character 20 00100000
104 |68 # 3 Padding with "Blank" character 20 00100000
105 |69 # 3 Padding with "Blank" character 20 00100000
106 |[6A # 3 Padding with "Blank" character 20 00100000
107 |6B # 3 Padding with "Blank" character 20 00100000 K J
108 |6C Detailed timing description # 4 00 00000002
109 |6D # 4 Flag 00 00002200y
110 |6E # 4 Reserved 00 00069005
111 6F # 4 ASCII string Model Name \.NFE Lises
112 |70 # 4 Flag NN oo 100260500
13 |71 # 4 Character of Model name ("N") \J 4E~~, "1]01D01110
14 |72 # 4 Character of Model name ("1") N 3% 4100110001
115 |73 # 4 Character of Model name ("6") 35 = 100110110
16 |74 # 4 Character of Model name ("0") -\ 307 [00110000
17 |75 # 4 Character of Model name ("J") \/ N 01001010
18 |76 # 4 Character of Model name ("M") N\ . L |aD 01001101
19 |77 # 4 Character of Model name ("E") N N 45 01000101
120 |78 # 4 Character of Model name ("-") | 5F 01011111
121 |79 # 4 Character of Model name ("G") \V 4 47 01000111
122 |7A # 4 Character of Model name ("E")(" %, ' I 45 01000101
123 |7B # 4 Character of Model name (J2%) Jh \( 32 00110010
124 |1C # 4 New line character indicates/Enawof ASCII stsing™y, 0A 00001010
125 |7D # 4 Padding with "Blank"%haraster s 20 00100000
126 |7E Extension flag \ 01 00000001
127 |7F Checksum N 38 00111000
128 (80 CTA EDID extansiol block tag 02 00000010
129 (81 DisplayID veisiGn Jevision 03 00000011
82 Start of Timing Jata (00:No et ail~d: timing descriptors are provided and no |17 00010111

130 data igorovidCd in the reservad data block)

131 83 Totataumiver of Detailel( Tlrrn.g formats in entire E-EDID structure. 00 00000000
132 (84 AMBWSDB Headef 72 01110010
133 |85 |AMD IEEE OUI Vaite / 1A 00011010
134 |86 N\ \MD IEEE OU Vaiue 00 00000000
135 |87 AMD IEEE OUI Value 00 00000000
136 |88 VDSB Version 03 00000011
137 |89 Eree wync Capability 01 00000001
138 |8A Min reiresh Rate [Hz] 3C 00111100
139 |8B i lax refresh Rate [Hz] AS 10100101
140 |8C . |Fiee sync MCCS VCP Code 00 00000000
141 o) Supported WCG and HDR feature 00 00000000
1405, [8% Max Luminance 1 00 00000000
143 &F Min Luminance 1 00 00000000
144 |90 Max Luminance 2 00 00000000
145 |91 Min Luminance 2 00 00000000
146 (92 Max refresh Rate [Hz]:Bits 7:0 AS 10100101
147 |93 Max refresh Rate [Hz]:Bist  9:8 00 00000000

94 VSDB Block Reserved (Maximum Fast Transport Input Pixel Rate [kHz] - 00 00000000

148 bits 7:0)
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95 VSDB Block Reserved (Maximum Fast Transport Input Pixel Rate [kHz] - 00 00000000
149 bits 15:8)

96 VSDB Block Reserved (Maximum Fast Transport Input Pixel Rate [kHz] - 00 00000000
150 bits 23:16)
151 97 Reserved 00 00000000
152 (98 Reserved 00 00000000
153 (99 Reserved 00 00000000
154 |9A Reserved 00 00000000
155 |9B Reserved 00 00000000
156 |9C Reserved 00 00000000
157 |9D Reserved 00 00000000 ﬂ
158 |9E Reserved 00 00000062 \
159 |9F Reserved 00 000€000Q ./
160 |AO Reserved 00 00900500
161 |Al Reserved 00 0000"H00 |
162 |A2 Reserved w00 462000000
163 |A3 Reserved 0C. = 126000000
164 |A4 Reserved - 90 /100000000
165 |A5 Reserved {00 00000000
166 |A6 Reserved N 00 00000000
167 |A7 Reserved 00 00000000
168 |AS Reserved N \"* ) V 00 00000000
169 |A9 Reserved B D 00 00000000
170 |AA Reserved |/ N 00 00000000
171 |AB Reserved N N 00 00000000
172 |AC Reserved L\ o 00 00000000
173 |AD Reserved N Y U 00 00000000
174 |AE Reserved NG/ x @ 00 00000000
175 |AF Reserved N X 00 00000000
176 |BO Reserved \ N\ 00 00000000
177 |BI1 Reserved 1 % 00 00000000
178 |B2 Reserved iy " } 00 00000000
179 |B3 Reserved _J ¥ 00 00000000
180 |B4 Reseryed N \V 00 00000000
181 |B5 Resgryedsy, "N 00 00000000
182 |B6 Resetven N 00 00000000
183 |B7 [Resarved \ ¢ 00 00000000
184 |B8  “UR@served S 00 00000000
185 |B9 Reserved ) 00 00000000
186 |BA Reserved 00 00000000
187 |BB Resesved 00 00000000
188 |BC Reserved 00 00000000
189 |BD Leserved 00 00000000
190 |BE R served 00 00000000
191 BT Reserved 00 00000000
1920 |Cd Reserved 00 00000000
193 NC1 Reserved 00 00000000
194 |C2 Reserved 00 00000000
195 |C3 Reserved 00 00000000
196 |C4 Reserved 00 00000000
197 |C5 Reserved 00 00000000
198 |C6 Reserved 00 00000000
199 |C7 Reserved 00 00000000
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200 |C8 Reserved 00000000
201 C9 Reserved 00000000
202 |CA Reserved 00000000
203 |CB Reserved 00000000
204 |CC Reserved 00000000
205 |CD Reserved 00000000
206 |CE Reserved 00000000
207 |CF Reserved 00000000
208 |DO Reserved 00000000
209 |D1 Reserved 00000000 K J
210 |D2 Reserved OOOOOOOC_ 4
211 D3 Reserved 00002200
212 |D4 Reserved 000090005
213 |D5 Reserved 0000002 |
214 |D6 Reserved 100260000
215 |D7 Reserved 1106200000
216 |D8 Reserved ~%,{00000000
217 |D9 Reserved 00000000
218 |DA Reserved 00000000
219 |DB Reserved 00000000
220 |DC Reserved 00000000
221 |DD Reserved 00000000
222 |DE Reserved 00000000
223 |DF Reserved 00000000
224 |EO Reserved 00000000
225 |El Reserved 00000000
226 |E2 Reserved Té 3 W 00000000
227 |E3 Reserved 00000000
228 |E4 Reserved 00000000
229 |E5 Reserved 00000000
230 |E6 Reserved 00000000
231 |E7 Reserved 00000000
232 |E8 Reserved 00000000
233 |E9 Resertea 00000000
234 |EA Rpsuw ad 00000000
235 |EB Reserie 00000000
236 |EC Peserved NN\ 00000000
237 |ED “[Reserved 00000000
238 |EE Reserved 00000000
239 |EF Restrved 00000000
240 |FO Reserved 00000000
241 |F1 Reserved 00000000
242 |F2 i eserved 00000000
243 |F3 " \[Reserved 00000000
2445 (147 "[Reserved 00000000
245N |[F>»"  [Reserved 00000000
246 |26 Reserved 00000000
247 |F7 Reserved 00000000
248 |F8 Reserved 00000000
249 |F9 Reserved 00000000
250 |FA Reserved 00000000
251 |FB Reserved 00000000
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252 |FC Reserved 00 00000000
253 |FD Reserved 00 00000000
254 |FE Reserved 00 00000000
255 |FF EDID Extension Block Checksum CE 11001110
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Appendix. OUTLINE DRAWING
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305.32(1C CENTER)

218.79(IC CENTER)

132.26(IC CENTER)

| 45.73(1C_CENTER)

| g 4479(FPC CENTER)

L 4-18.40(FPC Width)

217.43(FPC CENTER)
306.27FPC (CENTER)

133.63(FPC_ CENTER)

4-2486(IC Length)

2
5]
E
S
+
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510

| (3529

267.46(FPE. Conne Jar Centel

DRIVER IC, COF/FPC, TCL LOCATION
SEE NOTES FOR EXEfins

NQIES™
153 ORDER TO AY/OIDFABNURMAL DISPLAY, POOLING AND WHITE SPOT,
NO OVERLARRING, ISRSUGGE STED AT CABLES, ANTENNAS, CAMERA, WLAN, WAN OR
FOREIGN QBJELTS QVEM™-C, T-CON AND VR LOCATIONS.
2. LVDS/EDP COAINGCHR IS MEASURED AT PINT AND ITS MATING LINE.
3. MODULE FLATNESS\SPEC (0.5 mm) MAX. (SPEC. WILL BE MODIFIED AFTER DVT CHECK).
4. ()" MARKS THE REFERENCE DIMENSION.
5.LCD HIGHEST PORTION MUST BE TOP POLARIZER AND OTHER LCM MATERIALS MUST BE LOWER
THAN TOP POLARIZER.
THE SOP SHOULD REFER TO "DN0566762" IN INX
EXCLUDING FOUR CORNERS , THE SOP SHOULD REFER TO "DN0566762" IN INX
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Note. Dimensions measuring instruments as below,

1. Length/ Width/Thickness : Caliper
2. Height : Height gauge
Appendix. SYSTEM COVER DESIGN GUIDANCE
0. |Permanent deformation of system cover after reliability test
System
i front-cower
N System
) ]| o
System
frontfawes
F,'::-f'“lln‘
@ igar-chver

System cover including front and rear cover may deform, during reliatility wst. Permanent
deformation of system front and rear cover after reiability test shoiid not inierfere with panel.
Because it may cause issues such as pooling, ‘abrarmal disg'ay, waite spot, and also cell
Definition crack.

Note: If the interference can not be avoided, pirase feel frée 1o cZntdct INX FAE Engineer for
collaboration design. We can help to vefi'y and pass risk assess/nent for customer reference.

1. Design gap A between panel & a aay ¢ L_'\rﬁponents on sy“}:m rear-cover

—|/ — *ﬁ’_-tE]Tl T -20vErD 1]1]181' SUIf&CE
Mlax Tlnn::l-.nc::bm F

|
Comgogents, foreign ohjects,
wire, cable or extrusion on

1
|
: syafem cover inner surface,
|
|
|
|

ﬁ—
|

Gap between panel’s maximum thickness boundary & system’s inner surface components
such as wire, cable, extrusion is needed for preventing from backpack or pogo test fail.
‘Bb:ause zero gap or interference may cause stress concentration. Issues such as pooling,
abnormal display, white spot, and cell crack may occur.
Definitios daximum flatness of panel and system rear-cover should be taken into account for gap
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 B1 & B2 between panel & protrusions
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BI Protrusion
—m = - +4 = e

M- —1_— —r

EL I Lokl Hodube Labsl

| - - |
— - 7] ¥ T i - - -

Pmtruaiun: | B2 |

with small gap may hit panel during the test. Issue such as cell crack, abnoir=4l display may
occur.

Definition The gap should be large enough to absorb the maimiim displacement during the test.
Note: If the interference can not be avoided, pirasw.feel free to ontact INX FAE Engineer for
collaboration design. We can help to veriipzand pess risk agsessinent for customer reference.

Gap between panel & protrusions is needed to prevent shouk te 5t failure. Beadlae protrusmns

3 Design gap C between system frqﬂti vor & panel'surface.

'_l(, gSystem
- front-cover

Faneldear-cover

|- .h—| System

__ _/ front-cover
[Ty T 3

1 System rib higher
than LCD module

- —1 [N\__System
BN rear-cover

Panel rear-mver—/

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

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

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

4 Design gap D1 & D2 between system front-cover & PCB Assembly.
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31
System front-cover

+
T

LCD

PCE with components

[

Definition

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

5

Interference examination of antenna cable and WebCam wire

— v R T

.

I AL WG
,,

=TT

h. ‘lU‘ Lab#

!

ok | ot

Definition

Antenna cable or WebCam wire stould 6t overlap with pariel outline. Because issue such
as abnormal display & white spat cfter hackpack testsninge test, twist test or pogo test may

occur.
Note: If the interference cazi nnt ve avoided;lecse 1z2el free to contact INX FAE Engineer for

collaboration design. Wescar' heip to verify asu pass risk assessment for customer reference.

Interference exantinatioii of antenra cabie and Web Cam wire

Systemn Rear-cover
Sponge
‘Wire/Cable

Panel Qutline

| I

sponge require higher antenna cable
orWeb Cam wire

e e

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

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

System rear-cover inner surface examination
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Panel rear cover --='"
rﬂ/—liu" f_ Burr PCB Slep

N~ Swystem rear -cover inmer suiface

Definition

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

Tape/sponge design on system inner surface

Panel rear-cover
Systemn

= —

N—Ta pefSponge

Panerwar-cover
aystem
e VI

N Tagersponge

Definition

To prevent abnormal display & whitéyspc srter scufﬂng tost,. hinge test, pogo test, backpack
test, tape/sponge should be well Goverad under pane! resr-cover. Because tape/sponge in
separate location may act as plesauie’ concentfationdiocation.

Material used for system‘rgai»cover

ﬂnr“- =i

\— System rear-cover

Definition

System rear-Cover materia!, w th/high rigidity is needed to resist deformation during scuffing
testyhinge ¢est, pogo tes, orackpack test. Abnormal display, white spot, pooling issue may
octun iilow rigidity! matewial is used. Pooling issue may occur because screw’s boss
[ ,Qi*ioning for megule’s Lracket are deformed during open-close test.

'b alid structurendagign of system rear-cover may also influence the rigidity of system rear-
|L3ver Thedeicrmatuon of system rear-cover should not caused interference.

10

System base unit design near keyboard and mouse pad

System
rear-cover

o]
LCL front-cover

Systemn
base unit

Sharp edge Keyboard/Mouse pad

Definition

To prevent abnormal display & white spot after scuffing test, hinge test, pogo test, backpack
test, sharp edge design in keyboard surface may damage panel during the test. We suggest
to use slope edge design, or to reduce the thickness difference of keyboard/mouse pad from
the nearby surface.
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1 |Screw boss height design
Screw
@ -
[——— Screw boss
.__System
Pane| lear-::m'er—/ rearcover
Screw
Screw boss
I / 1 \‘L_E'grsterrl
Fanel rear-cnvel—/ Gap rear-(ovel
Definition Screw boss height should be designed with respect to the neiah:)f bracke Uptttm surface to
panel bottom surface + flatness change of panel itself. Becawse gap will exiiit botween screw
boss and bracket, if the screw boss height is smaller, As result while festaning“screw, bracket
will deformed and pooling issue may occur.
12 Assembly SOP examination for system front-c ‘-cu/er with Ho dRdedign
System
imont-cover
_J=""Hook
':l & System
rear-cover
As. ombly Pressure
Definition To prevent pane’ crack duriny s'ystem front-cover assembly process with hook design, it is not
recommended to pres&oanal arany location that related directly to the panel.
13 Assetabiy SOP exalninztion for system front-cover with Double tape design
ﬂ ll ﬂ ‘_/ front-cover
N Double tape
™. System
rear-cover
Flat surface stage
Défintisn,  [To prevent panel crack during system front-cover assembly process with double tape design,
it is only allowed to give slight pressure (MAX 3 Kgf/50mm2) with large contact area. This can
help to distribute the stress and prevent stress concentration. We also suggest putting the
system on a flat surface stage to prevent unequal stress distribution during the assembly.
14 System front-cover assembly reference with Double tape design
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System
front-cover

Double tape

\L' Height difference
LCD < 0.05 mm

[~ System

| rear-cover wall

“___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)&nd

double tape top surface must be less than 0.05mm.

15 Touch Application : TP and LCD Module Combination for Whiia Line Preventitn
LCD AA
:?;\ TPVA

-8 WhitdLine

TP Walte/LCD AA distance

TiAszambly tolerance

Sponge thickness and tolerance
Inspection/Viewing Angle specification
Polarizer edege to LCD A4 distance and tolerance

ola izer edge to LCD AA distance can be derived by “AA~Outline” — “CF Pol~Outline”
v_th respect to INX 2D Outline Drawing on each side.

1
2
3|TF Ink Printing tolerance
4
5

h
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. AA~Outline
Polarizer edge <
toLCDAA ™4 CFPol~Outline
——I
Definition For using in Touch Application: to prevent White Line appears between TP and LCD module
combination, the maximum inspection angle location must not fall onto LCD 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 InspectiOniViewing Angla. rivuest be
considered with respect to LCD module’s Polarizer edge locatian® and tolerances Tnis
consideration must be taken at all four edges separately.
The goal is to find parameters combination that allow maxiitiurn.isispectioang e folls inside
polarizer black margin area.
Note: Information for Polarizer edge location and its tolerance can b{:\derivad from INX 2D
Outline Drawing (“AA ~Outline” - “CF Pol~Outline”.
Note: Please feel free to contact INX FAE Enginces, By providing vawe of‘parameters above
on each side, we can help to verify and pasg thy, white line risic assZssment for customer
reference.
16 Color of system front-cover material |
(% Light Leakage
o .’_'—‘ | —
[ ANE. @ System
front-cover
System
rear-cover
System
front-cover
System
rear-cover
Definition  “To prevent h_t;;t_;eakage is seen at system front-cover due to material transparency, we
suggest using dark color material (black) for system front-cover design.
17 Inspection spec of gap E between system front-cover to LCD module surface
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Al

|—DX

/—LCD Module

LC |_
X

\—Metal frame ~ —Spacer —Screw Boss
Section X-X System
Gap E | front-cover.

System

[ICD T | | —
Backlight 4 | | < rear-coVar
—— | I
Gap Al [ (|
| ]
Metal frame Section Y-Y < _Spacis
Spacer mating location

¥

[

v <

White reflector

Definition

To maintain gap E (gap of system front-cover to WCQ midule) in its inspection spec, especially
at location with maximum LCD deformation {genupr of LCD lergth), we recommend adding
spacer with design gap A smaller or equal f0'gapst

The allowable spacer mating location ispn module metal irariicyoutside LCD Active-Area.
Note: If the interference can not be avoic 2d, please fe€ree ta«Contact INX FAE Engineer for
collaboration design. We can help t6 warii #and pass risk agsgssment 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 Cushion

Open plastic bag Cut Adhesive Tape Remove EPE Cushion
2 [Panel Lifting~ ’

VY
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Handle with care

Remove PET Cover (see next page)

quove PE Foam

Finger Slot

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

3. |Do and Don’t

Do : [~Dpn't :
- Handle with botk hvands.

- Handle panel‘a: lett“and fight
edge.

Lifting with one hand.

Handle at PCBA side.
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Don't :
- Stack panels. -

- Press panel. =

N\ |

Don't :
- Paste any materialanto
white reflector sheet

— ——

|""“|

S e ——

[ Dont:
Put foreign stuff onto panel

Put foreian-stuis undernanél

Don't :
- Pull / Push white reflector
sheet
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Don't : | Dontt:
+ Hold at panel corner. - Twist panel.

-

B.o
- Hold panel at top edge

while inserting connecton

oon't :

Press.white reflector sheet
while inserting connector.
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FEBILEE
Do : | Don't :
- Remove panel protector - Remove panel protector film
film starts from pull tape From film another side.

Don’t
- Touch or Press PCBAArea.
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