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1. GENERAL DESCRIPTION
1.1 OVERVIEW

e BROBUCT " SPECIFICATION

N156HMA-GA1 is a 15.6” (15.6” diagonal) TFT Liquid Crystal Display NB module with LED Backlight unit
and 40 pins eDP interface. This module supports 1920 x 1080 FHD mode and can display 16.7M colors.
1.2 GENERAL SPECIFICATIONS

Iltem

Specification

Note

Screen Size

15.6” diagonal

Driver Element

a-si TFT active matrix

Pixel Number

1920x R.G.B. x 1080

Pixel Pitch

0.17925 (H) x 0.17925 (V)

Pixel Arrangement

RGB vertical stripe

Display Colors

16,777,216

Color depth

6bit +FRC

Transmissive Mode

Normally black

Surface Treatment

Hard coating (3H), Anti-Glare

Color Gamut

2%

Luminance, White

250

Response Time

Typ:TR11/TF 9

Contrast Ratio

Typ:1000/Min:800/

Border size(L/R/U) 3.25/3.25/3.234, |

View Angle(U/D/R/L) 89/89/89/89

Blacklight Unit LEDs 10¢'rings x4 parallal .

Electrical Interface eDP_'.?,__ s (2)
RoHs Compliance Yas

Power Consumption

otals.23 W (Max.)@cell 1.67 W (Max.), BL
3.98 W(Max.)

(1)

1 lites p Support Note
G-sync 2R (@ Y
G-symc NVSR N
@\_-syv .C Y
Special Fungiion & DRRS Y
iSeamless DRRS(sDRRS) N
PSR Version(PSR1) Y
PSR 1+ sDRRS N
PSR 2+ LRR N
CABC N

Note (1 The { »ecified power consumption (with converter efficiency) is under the conditions at VCCS =
3.« iote (1) The specified power consumption (with converter efficiency) is under the conditions at
}JCCS =33V, fv=60 Hz, LED_VCCS = Typ, fPWM = 200 Hz, Duty=100% and Ta = 25 + 2 °C,
whereas Mosaic pattern is displayed.

Note (2) Display port interface signals should follow VESA DisplayPort Standard Version1. Revision 1a
and VESA Embedded DisplayPort™ Standard Version 1.3 (eDP1.3). There are many optional
items described in eDP1.3. If some optional item is requested, please contact us.

Version 3.0 26 November 2021 449
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2. MECHANICAL SPECIFICATIONS

Item Min. Typ. Max. Unit Note
Module Size Horizontal (H) 350.36 350.66 350.96 mm )
Vertical (V) 215.75 216.25 216.75 mm 2)
Thickness (T) - 3.00 3.20 mm
Active Area Horizontal 344.06 344.16 344.16 mm
Vertical 193.49 193.59 193.69 mm
Weight - 350 365 g

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

Note (2) Dimensions are measured by caliper.

2.1 CONNECTOR TYPE

Please refer Appendix Outline Drawing for detail®esi .
Connector Part No.: IPEX-20455-040E-12

or follow customer approval connector vénden list
User’s connector Part No: IPEX-20453-0407-93

Customer approval connector véndeiiist

Item Discriptinn‘_
Item | Pin®r [ Blickh | © EEm (Y FEEE
A 455 040E-02/12
| I-PEX | A55-040E- FE/66
| 2OTES-OA0E-11
|5t rearin 11 1A0-O000RA- G2
! B PSAK 240 25P40
7yab 5-2069716-2
[\ A0 S\ [2trom GTOS O 405-10H
| {Foxconn 551 2401-15105-7H
HD1S040H .41
1AE HD1500H A2
LCD Panel HD1S040HAS
Connector (WA 1S050-LA0OB-C10
Pool A FACOLEX FAOLEX -104062-401 1
20455 030E-02/12
I-PEX AS5-030E- 75,66
2OTES-030E-11
Starconn SOOEI0-O010RA-G3S
- = — HDZ5030H AL
IAE HDZS5030HAZ
HDZS030HAS
LSt rom GTOS O 305-H10- MM
ST MSAK 240 25P30
(ui]e 15060 L30B-C10
= A0 .4 |I-PEX 20682 00E-O2
Version 3.0 26 November 2021 5/49
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3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value
ltem Symbol - Unit Note
Min. Max.
Storage Temperature Tsr -20 +60 °C (1)
Operating Ambient Temperature Top 0 +50 °C (1), (2)
Shock (Non-Operating) Snop -- 220/2 G/ms | (3),(4),(5)
Vibration (Non-Operating) Vnop -- 1.5 G (3),(4),35)_I

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 miax.

Relative Humidity (%RH)

100 -
90

A

60

Operaing Range

4C

2L
1° /N, S.orage Range

\ \ \ \ \ \ |
-40 -20 0 20 40 60 80

Temperature (°C)

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

so the t the miodule would not be twisted or bent by the fixture.
Note (5) =€ sir 2 wave,1 time for each direction of £X,1Y,+Z

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

Version 3.0 26 November 2021 6/49
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3.2 ELECTRICAL ABSOLUTE RATINGS

3.2.1 TFT LCD MODULE

Note (1) Stresses beyond those listed in above “ELECTRICAL ABSOLUTE RATINGS” malncadse
permanent damage to the device. Normal operation should befiasiicted to thie conitions
described in “ELECTRICAL CHARACTERISTICS”.

4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

Item Symbol . Value Unit Note
Min. Max.
Power Supply Voltage VCCS -0.3 +4.0 \% ™)
Logic Input Voltage ViN -0.3 VCCS+0.3 \%
Converter Input Voltage LED_VCCS -0.3 26 V (1) ,
Converter Control Signal Voltage LED_PWM, -0.3 5 \% 1) |
Converter Control Signal Voltage LED_EN -0.3 5 \Y (77 V -|

TIMING
Display port N ., CONTROL.*R TFT LCD PANEL
Signals % A
c ED'C
= EFP,"ON J‘_
vees —»f 8 — N ()
=z D7Z/"C “ONVERTER ¢
GND —» & | | RErENENCE VOL"GE
% —
Converter ~ Y V7N BACKLIGHT UNIT
Input Signals C')'"_'Ei ‘TER
4.2. INTERFACE'CONNECTIONS
PIN ASSIGNMENT
Pin’ r Symbol Description Remark
1 | NG No Connection (Reserved for LCD test) -
2 | (H:GND |High Speed Ground -
3 | Lane3 N [Complement Signal Link Lane 3 -
4 Lcne3 P |True Signal Link Lane 3 -
& | "H_GND |High Speed Ground -
6 Lane2_N |Complement Signal Link Lane 2 -
% Lane2 P |True Signal Link Lane 2 -
8 H_GND High Speed Ground -
9 Lane1_N |Complement Signal Link Lane 1 -
10 Lane1 P |True Signal Link Lane 1 -
11 H_GND High Speed Ground -
12 Lane0_N [Complement Signal Link Lane O -
Version 3.0 26 November 2021 7149
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Lane0_P
H_GND
AUX _CH_P
AUX_CH_N
H_GND
VCCS
VCCS
VCCS
VCCS
NC
GND
GND
GND
GND
HPD
BL_GND
BL_GND
BL_GND
BL_GND
LED_EN
LED_PWM
NC
NC
LED_VCCS
LED_VCCS
LED_VCCS
LED_VCCS
NC

e BROBUCT " SPECIFICATION

True Signal Link Lane 0

High Speed Ground

True Signal Auxiliary Channel
Complement Signal Auxiliary Channel
High Speed Ground

LCD logic and driver power

LCD logic and driver power

LCD logic and driver power

LCD logic and driver power

No Connection (Reserved for LCD test)
LCD logic and driver ground

LCD logic and driver ground

LCD logic and driver ground

LCD logic and driver ground

HPD signal pin

Backlight ground

Backlight ground

Backlight ground

Backlight ground

Backlight on /off

System PWM signal input fordimming
No Connection (Retervadror LCD {zs#)
No Connection<Reasrves for LCD test)
Backlight pgwex

Backlight paw=ar

Backlizhtwowver

Backlighi jhower

Nc Conricction (Fesarved for LCD test)

Note (1) The first pixel is odd as shofvn in tiae following figure.
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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 \Y, (1)
Ripple Voltage Vwrp - 100 mV (1) ,(6)
Inrush Current IrusH - - 1.5 A (N,(2)
Mosaic (460) (510) mA ()
Power Supply Current - Icc »
Solid pattern (760) (250) mA (o
Heavy Pattern (1010) \1240) mA b (3)
Mosaic (1.5% 11.67) N a (3)
Power Consumption Solid Pattern Pcc (2.£2) (2.8) W (3)
Heavy Pattern (323) (3.7) W (3)
HPD Impedance RHPD 30i% —r ohm (4)
High Level 2.25 - 2.6 \Y (5)
HPD (&
Low Level | \0 - (0.8) Vv (5)
Note (1) The ambient temperature is Ta = 25 £ 22C.
Note (2) Irush: the maximum current when ¥ CC&.is i'sing
lis: the maximum current of the™ii:st*£00ms after povrer-»n
Measurement Conditions; Stiaw=/as the followifig\figure. Test pattern: black.
+3.3V
o Q1 2SK1475
'_ L — S O > VCCS
| _.1_fl FUSE __Ea (LCD Module Input)
<R1 1uF
47K
> o L
(Highsto Lew) -
(Cantroy, Sianal) > | ’Z Q2
o AR 28K1470
> 1K
+12vV
? VR1 47K c2
S\
_' 0.01uF
N 1
N VCCS rising time is 0.5ms
Version 3.0 26 November 2021 10/49
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0.5ms—» e +3.3V /)
£ 90% 4 L vees

y___

100ms

Icc

Note (3) The specified power supply current is under the conditions at VCCS = 3.3V, Ta =25 + 2¢0C,2C

Current and fv = 144 Hz, whereas a specified power dissipation cheg! pattern is dispiajed

a. Mosaic Pattern

S

Active Area

b. The solid pattern is the lazgest one of R/G/B pattern.

c. Heavy pattern (Htripe)

— -\ ——— e w—

Note (4) The spetified signals have equivalent impedances pull down to ground in the LCD module
res, =ctively. Customers should keep the input signal level requirement with the load of LCD
mnodi 'e. Please refer to Note (4) of 4.3.2 LED CONVERTER SPECIFICATION to obtain more
iniormation.
note (& When a source detects a low-going HPD pulse, it must be regarded as a HPD event. Thus, the
source must read the link / sink status field or receiver capability field of the DPCD and take

corrective action.
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4.3.2 LED CONVERTER SPECIFICATION

Parameter Symbol
Converter Input power supply voltage LED_Vces
Converter Inrush Current ILEDrusH
LED_EN Control Backlight On
Level Backlight Off
LED_EN Impedance Riep En
PWM High Level
PWM Control Level
PWM Low Level
PWM Impedance Rpwm
PWM Control Duty Ratio
PWM Control Permissive Ripple Voltage| fmwinas
PWM Control Frequency ; TPWM
LED Power Current| LED_VCCE& =Typ. ILED
LED Power ‘LED_‘I( CS= b PBL
Consumption

Min.

22

30K -

22

120

Value

Typ.
12

3.38

Unit Note
Max.
21 \
1.5 A (Y
5 v 4)
| 09 \ I (4)
l ohra : (4)
5 Y 4)
0.6 | \ (4)
ohm (4)
100 %
100 mV
10K Hz (2)
296 mA (3)
3.56 W

Note (1) ILEDrusH: the (naimum curreativihen IV/ED VCCS is rising,

ILED:s: the maximum curreri of tie first 100ms after power-on,

Measerernant Conditions: 2hewin as the following figure. LED_VCCS = Typ, Ta = 25 £ 2 °C, fewm =

289 42, Duty=10€%:

LED_VCCS(Typ)
(@]

Q1 IRL3303

R1
47K

£

\ gn to Low)
(Control Signal)

SwW=24v
>

Q2
| i IRL3303

LED_VCCS(Typ)

Version 3.0
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VLED rising time is 0.5ms

LED VCC

LED pwM OV

LED EN WV

ILED

Note (2) If PWM control frequency is applied in the range less than 1XHz, the “waterfall” phenomenon on the
screen may be found. To avoid the issie, \¥s a sugge tigimthat PWM control frequency should follow

the criterion as below.

PW Vincontrol frequency fewm should be in the range
N +0.33) ¢ 0 feom < (N +0.66) * f
2 \nteger (N > 3)
f :Frame rate

Note (3) The spaciiied _ED power stnply current is under the conditions at “LED_VCCS = Typ.”, Ta = 25

+ 2QCyTPam = 200 HZ)\Ciyly=100%.
Note (4)he “Specified signais\fiave equivalent impedances pull down to ground in the LCD module

respectively. Customers should keep the input signal level requirement with the load of LCD

module. Far example, the figure below describes the equivalent pull down impedance of LED_EN

(If it e «ists)~The rest pull down impedances of other signals (eg. HPD, PWM ...) are in the same

ncej .
LCD Module
8 | LEDEN
5 a
B E
& g | RLEDEN
n | 2. i
-
Version 3.0 26 November 2021 13/49
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Note (5) If the cycle-to-cycle difference of PWM duty exceeds 0.1%, especially when the PWM duty is low,
slight brightness change might be observed.
4.3.3 BACKLIGHT UNIT

Ta=25+2°C
P i Svmbol Value Unit Note

arameter ymbo Min. Typ. Max. ni
;EEp'l')'/g\r/‘;nB;‘grepower VL 26 28 30 v
LED Light Bar Power (1)(2)(Duty100%)

IL - 100 - mA

Supply Current i
Power Consumption PL - 2.8 3.0 W 1(3)
LED Life Time LsL 15000 - - e Hrs ((4) L e

Note (1) LED current is measured by utilizing a high frequency current iaete - as shownha.Gy .

Vi I "\
LEC
vighuBar
Light Bar Feedback Parallel: 4
Channels Serial: 10, /|

— \¥!

Note (2) For better LED light ltar ¢iving qualitiyit is re¢ommended to utilize the adaptive boost converter
with current balancing fénction tadrive LESylighicoar.

Note (3) PL = IL xVL (02Athout LED sorivariararansfer efficiency)

Note (4) The lifetime of LED is defired asithe time when it continues to operate under the conditions at Ta =

25 2 oC and i 25 mA(Pgr »2A wantil the brightness becomes = 50% of its original value.

Version 3.0 26 November 2021 14/ 49
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4.4 DISPLAY PORT INPUT SIGNAL TIMING SPECIFICATIONS
4.4.1 DISPLAY PORT INTERFACE

Parameter Symbol Min. Typ. Max. Unit Notes
Differential Signal Common Mode
Voltage(MainLink and AUX) VCM 0 2 Vo | @)
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 ar#

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

Vps  -mmme- - O -
D \ l/ 7
VCM  -—g-mmmmmmmm oo - N PN/
. Vo -} -- =\ -
Single Ended °
ov -l __ AN € _____

(2) Recommended eDP AUX Channel topology /s, as biziow and thie ¢<CX AC Coupling Capacitor

(C_Aux_Source) should be placed on the s#ouice uevice.

C_Aux_Source

AN
IO O
S0 Whias_Tx h | vhias_Rx p—
Aux Ch ) ! Aux Ch
Tx 50 ohms i AUX_CH_P 1 | 50 ohms Rx
_ W 1 1
g _| | : : 1
1 I
1 1
1 ]
1 1
1 1
1 1

|
I .
CLAUX, Tource B _fwx_pink
i &

Souze Sink
Counector Connector

(3) Recamimended Maii_ink&liannel topology is as below and the Main Link AC Coupling Capacitor

(CML_Source) shouid, be placed on the source device.

! 1
I 1
C_ML_S : | C_ML_Sink
_ML_Source : MLN | CML i
- || — L |
- 3 : .
50 ohms Vbias_Tx : : Vbias_Rx Py
— TX ! . 5o
9 %0 onms : ML_P : 50 ohms
|1 1 B | |1
11 | : 11 -
C_ML_Source i i C_ML_Sink
[ 1
! 1
! |
! 1
Source sink

Connector  Connector

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

Version 3.0 26 November 2021 15/ 49
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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 ltem Symbol Min. Typ. Max. Unit Note
DCLK Frequency 1/Tc 337.57 |342.06| 346.55 | MHz -
Vertical Total Time TV 1138 | 1142 1146 TH -
Vertical Active Display Period TVD 1080 1080 1080 TH -
DE Vertical Active Blanking Period TVB |[TV-TVD| 62 |TVv-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 0 &
Refresh rate 60Hz
Signal ltem Symbol Min. Typ. Max.( | 1. Unit Note
DCLK Frequency 1/Tc 140.607| 142053 | 14439 | NHz -
Vertical Total Time TV 113¢ 1142 1140, | TH -
Vertical Active Display Period TVD 1080 1080 10804 TH -
DE Vertical Active Blanking Period TVB (| W-TVD| 620\ TV-2/D| TH -
Horizontal Total Time THN W, _2060 | .208C (2100 | Tc -
Horizontal Active Display Period THD W 1920 |11929 1920 | Tc -
Horizontal Active Blanking Period  [%! Ti'B |TH-T+Q 180" |TH-THD| Tc -

Note (1) The panel can operate at 144 Hz normal mic de and power saving wode, respectively. All reliability
tests are based on specific timing of 144 'z r>resh rate*WedLan only assure the panel’s electrical
function at power saving mode.

1PUT SIGNAL 11MING DIAGRAM

v

[ 1

TH

»

»

DCLK LI T U fuuu [T (L]

DE

1= |<Tc_ |< Tho =l
0 | .

oAz | | |
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4.6 POWER ON/OFF SEQUENCE

Power On Power Off Restart
ot
90% 90%
-Power Supply o o
10% 10% 10%
for LcD, vecs OV—7] —
|—
t12
— {2 [*— - t10 o
-eDP Display Black Video Video from Source | Black Video (= \——
|
t3 — W
- | l
-HPD from Sink ! {
o | Za
! |
. N |
-AUX Channel _E— AUX Channel ('perztional
e I 2
I 1
i — 4 |e— —| t7 |« — l i
o : Link o
-Main Link Data : . 1d:8 ValizVideg/Data Idle or off
| Training
H <—~1<-—»|-.—- > SN\NJ — |
! t5 t6 ¥ t9 |
1 1
1 1
: 0% 90% !
- Power Supply for ! :
LED Converter, H ». o |
LED vccs | QY+ 8 0% 10% .
! ta - tg |e— |
; —>| ‘\_, : — — tD :
; |
1 1
- LED Converter , ! |
Dimming Signal, J¥as L o= i
LED_PWM ! .
! —| tg [|e— —| e |
: |
- LED Conve:ter : i
Enable Signal, 0V. , |
LED_EN - T |
1 1
! — — |
1 1
1 1
: |
1 1
-UD EN r I
- ~ ‘ -
' te th |
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Timing Specifications:

- Reqd. Value .
Parameter Description By Min Max Unit Notes
— o
t1 g’gg//ver rail rise time, 10% to Source 0.5 10 ms See Note 5 below
0
Automatic Black Video
generation prevents display
t2 Dglay from L?D’VCCS to black Sink 0 200 ms | noise until valid video data
video generation is received from the Sourse
(see Notes:2 and 3 below
Sink AUX Channel niust he
t3 E.ellfy from LCD,VCCS to HPD Sink 0 200 ms | operational upon =PLyiigh
'9 (see Note:4 belowv ) 1
Delay from HPD high to link Allows for Sotize 10 read
t4 training initialization Source 0 ] nls Link capahility ani{initialize
. - . o - Dependant/zi, source link
t5 Link training duration Source 0 ms trainiig pretocul
"_ Min "¢ Counts for required
6 Link idle Source 0 } ms 5Q-ldlewndttern. Max allows
for Sawice frame
L synearonization
Iy"ax value allows for Sink
to validate video data and
| timing. At the end of T7,
Sink will indicate the
P detection of valid video
t7 ]Ic:)elaysfrom V?“d .\gdeo da;.a | Sink 0 50 ms | data by setting the
rom sSource 1o video on dispiay SINK_STATUS bit to logic
| 1 (DPCD 00205h, bit 0),
| and Sink will no longer
generate automatic Black
8 /N Video
Source must assure
Delay from valid &#1¢20 vata * display video is stable™:
8 from Source tofpacklignt on Sourge 80 MS | Recommended by INX. To
A NI i avoid garbage image.

» Source must assure
backlight is no longer
illuminated. At the end of
T9, Sink will indicate the
detection of no valid video

i 3 Ry data by setting the
D )
to _w\dlay from baskidhitpfftoend | gy 06 | o - | ms | SINK_STATUS bit to logic
[Ny valid videowsiad 0 (DPCD 00205h, bit 0),
and Sink will automatically
display Black Video. (See
Notes: 2 and 3 below) *:
Recommended by INX. To
[ \ avoid garbage image.
Black video will be
Delay from end of valid video displayed after receiving
e Jata from Source to power off Source 0 500 MS | idle or off signals from
~ Source
- - o
A ?(/)(:ﬁ)?/opower rail fall time, 90% Source 0.5 10 ms See Note 5 below
12 VCCS Power off time Source 500 - ms -
LED power rail rise time, 10%
ta to 90% Source 0.5 10 ms -
H i o
s LEP power rail fall time, 90% to Source 0 10 ms )
10%
Delay from LED power rising to
ke LED dimming signal Source ! ms
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Delay from LED dimming signal ) )
b to LED power falling Source ! ms

Delay from LED dimming signal ) )
e to LED enable signal Source 0 ms

Delay from LED enable signal )
tr to LED dimming signal Source 0 ] ms

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

Note (2) The Sink must include the ability to automatically generate Black Video autonomously. The Sink must
automatically enable Black Video under the following conditions:

- Upon LCDVCC power-on (within T2 max)
- When the “NoVideoStream_Flag” (VB-ID Bit 3) is received from the Source (at the end ¢£ T3}
Note (3) The Sink may implement the ability to disable the automatic Black Video*unction, as ¢&€uacripeuin Note
(2), above, for system development and debugging purposes.

Note (4) The Sink must support AUX Channel polling by the Source ifimeaiately follojiing LCD VCC power-on
without causing damage to the Sink device (the Source can re-iry if the [Jink is 133t ready). The Sink
must be able to response to an AUX Channel transacfion‘with the time|specified within T3 max.

Note (5) The VCCS power rail is recommended to rise and faijlinearly. If ot, pledse contact us to conduct

risk assessment

Version 3.0 26 November 2021 19 /49
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5.1 TEST CONDITIONS

e BROBUCT " 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

100

mA

The measurement methods of optical characteristics are shown in Section 5.2. The following items shouit!

be measured under the test conditions described in Section 5.1 and stable environment shown in Note¢, (5).

5.2 OPTICAL SPECIFICATIONS

ltem

Contrast Ratio

Response Time

Average Luminance of White

Red
Color Green
Chromaticity Blue
Whité
Color Gamut NEeT
Cross talk
! Horizontal
|
Viewing Angiie\ |

‘ Vertical

White Variation af 5 Points

Version 3.0

Symbol
CR

Tr
Te

Lave

Rx
Ry
Gx
Gv

Bx
| By
WX
wy
CG
Cr
Oxt
O
I\ oy+
| Ov-

dWsp

Condition

0x=2°, By =0°
Viewiig Morma’ Angic

CR>10

ex=00, Oy =0°

Min. % Typ. | Max.t

620

212

Typ -
0.03

65

80
80
80
80

26 November 2021

giiseiseronpt

wi..szquanazhuo  Gor Y91 PEIONG SaeRGTBRG Enat 3 et

1000
1
|
i

(8]
N

250

0.640
0.330
0.300
0.600
0.150
0.060
0.313
0.329
72

89
89
89
89

14
11

Typ +
0.03

1.25

8613411884959

Wit

ms
ms

ms

cd/m?2

Note

(2),
(5).(7)

3)(7)

(4),
(6).(7)

(1.(7)
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Note (1) Definition of Viewing Angle (6x, 0y):

Normal
Ox=0v=0°

12 o’clock direction
Ov+ = 90°

y+

6 o’clock

Ov- = 90°
Note (2) Definition ot Contrast Ratio (CR):

y- Ox+ = 209

The contrast ratio can be calculated by the following expressian.
Contrast Ratio (CR) = L255/ L0
L255: Luminance of gray level 255
L 0: Luminance of gray level 0
CR=CR (1)
CR (X) is corresponding to the Confraat F 4tio of th¢ poin¥’X at Figure in Note (6).

Note (3) Definition of Response Time ((ir; TF."G2G):

|

Gray Levél 255, | Gray Level 255
2

100%

90%

Optical

Respanse

\

\

I {

| Gray Level 0

10%

0%!

v

Time

Tr Tr

66.67 ms 66.67 ms

Note (4) Definition of Average Luminance of White (Lave):
Measure the luminance of White at 5 points
Lave =[L(1)+L(2)+L(3)+L(4)+L(5)]/5

Version 3.0 26 November 2021 21/49
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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
7 LCD Panel

L

USB2000 or equivalent CS-20007. or equivalent

l

Center of the Screen

| Liaht Shield,Roo’.1
500 mm |

(Ambier £ Laminance < 2 lux)

A

Note (6) Definition of White Variation (3W):
Measure the luminance of Whitu,at & pé&ints
8Wsp = {Maximum [L (1)~L5)1¢/ Miiimum [L (1)~3£(5)];"100%
8W13p = {Maximum [L£1)~, (13)] / Minimum [L (1)~ L (13)]}*100%

10mm

2
! @ : Test Point
|

ot Srp-———————H——1"-—-——H—""-{1lj---—-—-/—-———-—-—- 10

H/4

fj H/4
(—

|

|

|

|

|

}
1___

|

|

|

|

|

|

}
(=~

|

|

|

|

|

|

|

|

|

-

|

|

|

|

|

}
\G

10mm 10mm

10mm

Wi4 Wi4 Wi4 Wi4
W

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

the specifications after long-term operation will not be warranted.
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Note (8) Definition of color gamut (C.G%):
C.G%=Area (R, G, B)/ Area (Ro, Go, Bo,)* 100%
Ro, Go, Bo: CIE1931 coordinates of red, green, and blue defined by NTSC.
R, G, B: CIE1931 coordinates of red, green, and blue in module at 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. And just take the part that

inside the Area(Ro, Go, Bo), ignoring extension area.

CIE 1931

Note (9) Cross Talk (CT):
CT= | Y8 — YA [/ Yax100%
Wheére

Ya=Luminamce,of measured location in left figure

Ye=Luminans'e of measured location in right figure

e Ova (Ove Gray128
% — ’%—
T N Gray128 () Q O Gray 0 O
N A YA - YB YB
ELT_ Hi8 '+‘©YA Ovs
)
W/2 W/2 Wi
W
Note(10) Free Sync (FS):
FS= | L(60)-L(40) | / (F(60)-F(40))
Version 3.0 26 November 2021 24 /49
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L(x): Luminance of x Hz

F(x): x Hz frame rate
Note(11) G-sync describes the flicker under the 50% gray level at the lowest frame rate. The flicker
defind by JEITA method.
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6. RELIABILITY TEST ITEM

e BROBUCT " SPECIFICATION

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<—607C, 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
Operation Test

50°C, 80% RH, 240 hours

High Temperature & High Humidity
Storage Test

40°C, 90% RH, 240 hours

)09 |

ESD Test (Operation)

150pF, 330(2, 1sec/cycle
Condition 1 : Contact [lischarge, 18KV
Condition 2 : Air Dischaigs, 15KV

(1)

Shock (Non-Operating)

220G, 2ms, halr sine wave, 1 tiria for eaLh direction of
+X,+Y,+Z

(1)

Vibration (Non-Operating)

1.5G / (0-520'Hz, Sinelwax<e, 30 min/cycle, 1cycle for each
X, Y2

(1)

Note (1) criteria : Normal display imag¢ with rio obvious«snon-uniiormity and no line defect.

Note (2) Evaluation should be tested ai‘er storage a#room temperature for more than two hour

Note (3) At testing Vibration and Stiack, the fixtt = in héiding the module has to be hard and rigid enough

so that the module v ould @4t be twisted o pent by the fixture.

Version 3.0
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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.

N156HMA-GA1 Rev. XX e
XXX N156HMA-GN1 C1

XXXXXXXYMDLNNNN @

(a) Model Name: N156HMA -GN1
(b) Revision: Rev. XX, for example: C1, C2 ...etc.
(c) Serial ID: XXXXXXXYMDLNNNN

Ii Serial No.

Product Liria

Yecr, Mpnth, Date

i CMI Internz%se

GV, Revision

(A — (Cill'inteinal Use

(d) Production Location: MADE N XXXRX.
(e) UL/CB logo: XXXX is Ulsfaator),”ID.
Serial ID includes the informatigh 3 bziow:
(a) Manufactured Deate: |edr: 0~9, for 20402019
Month: 1~5;,A~G, for Jan. ~ Dec.
Day: 1~2. A1Y, for 1stto 31st, exclude | , O and U
(b) Rewisian*Code: covaralitiezhange
(c) €euiaiNo.: Manufacteiing sequence of product
(d) Product Line: 1 -> Line1, 2 -> Line 2, ...etc.
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7.2 CARTON

{1} Box Dimensions : 300(L)*370{W)}*270(H)
(2} 24 modules/Carton

1 Tray Cover

6 Tray + 1 Tray Cover
4pcs/Tray, Total 24pcs LCD Madule

6 Troy need not 2 N\pe

LCT Moshile
::> Sushich Fromt
(spacer)

7
/ Carton Lakel

(for Commion)

Eigure.Z7-2 Packinc aethod
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7.3 PALLET

PE Sheet

PE Sheet

(30%50%1000 mm>

ﬂh“%hi orher Protector N ¢

arner, Brotecto
(SO*S0x\ 005, g

J -\ ner Protector

q’ (50 %50%1250 mm>
%{ /

P Belt

Film

Corner Protector
//4}50*50*1780 mmo

PP Belt

PP Belt

Pallet
(L1150%W10B0%xHI45 mm)

View A L
Carton Lable Pallet
L11S0xW1080xMNG M

Sea & Land TranspgrrNS&ON Alr Transportation

Tigure. 7-3 [?a~king method
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7.4 UN-PACKAGING METHOD

Figure. 7-4=In-. "Cking 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 panel because the p@lariz¢r
is very soft and easily scratched.

(5) If the surface of the polarizer is dirty, please clean it by some absorteriycation or sgisloth. Do not
use Ketone type materials (ex. Acetone), Ethyl alcohol, Toluene, Eithyl acid or Metlwd chiorice. It might
permanently damage the polarizer due to chemical reaction.

(6) Wipe off water droplets or oil immediately. Staining and cisccloration may Gccur 1they left on panel
for a long time.

(7) If the liquid crystal material leaks from the panel it sivauld be kepiaways=ffom the eyes or mouth. In
case of contacting with hands, legs or clothes, it must be washed awaj, thoroughly with soap.

(8) Protect the module from static electricity. ibmancause darnegaio 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 shouldaoibe touched directly with bare hands.

8.2 STORAGE PRECAUTICNS
(1) High temperature or huzaidity may re lucexthe performance of module. Please store LCD module within
the specified.storage conditions:
(2) It is dangerous that meistyrafcoine into or contacted the LCD module, because the moisture may
danmage D module wrian ivis operating.
(3) It mayreduce 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 OPZ2A1.ON PRECAUTIONS
(T Dodt pull the I/F connector in or out while the module is operating.
(2) 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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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)::imal) (Kex) Field Name and Comments \(/ﬁgf; (t\)/iigjril)
0 00 |Header 00 | 00000000
1 01 |Header FF 11111111
2 02 |Header FF 11111111
3 03 |Header FF | 11111019
4 04 [Header FF | 11011y 11_|
5 05 |Header FF_ | Tttt |
6 06 [Header PO B o e Y R
7 07 _|Header ~\ 00| 40000000
8 08 |EISA ID manufacturer name ("CMN") £0%, 1790001101
9 09 |EISA ID manufacturer name N _RZ" | 10101110
10 0A |ID product code (LSB) 45 | 01000101
11 0B |ID product code (MSB) N\ N\ 15 | 00010101
12 0C |ID S/N (fixed "0") N a W 00 | 00000000
13 0D |ID S/N (fixed "0") N\ » 00 | 00000000
14 OE [ID S/N (fixed "0") A\ ) 00 | 00000000
15 OF |ID S/N (fixed "0") - ¥ _ 00 | 00000000
16 10 [Week of manufacture (fixed wixek hode) P~ 14 | 00010100
17 11 |Year of manufacture (fixed'year codz) 1F | 00011111
18 12 [EDID structure version/('1\") N 01 | 00000001
19 13 |EDID revision ("4") "\ 04 | 00000100
20 14 |Video I/P definitian{"Digital") A5 | 10100101
21 15 |Active area hoiizor @l (“34.4162 ") 22 | 00100010
22 16 |Active area virtical{ 19.359CM)") 13 | 00010011
23 17 __|Display Gamtiia (Ganfw]a_- "22") 78 | 01111000
24 18 |Feature swpport ("RGR, wWon-Continous") 03 | 00000011
25 19 R, RRO, Ry1, Rv0;,Gx1, Gx0, Gy1, Gy0 EE 11101110
26 1A S[RA7BX0, By, Ey8, Wx1, Wx0, Wy1, Wy0 95 | 10010101
27 | GR\PRx=0.64% W\ A3 | 10100011
28 < \ig | Ry=0.33 54 | 01010100
29 D Gx=0.3 4C | 01001100
30 1E | Cy=0.6 99 10011001
31 1F7 |bas.15 26 00100110
32 20 ' 'By=0.06 OF 00001111
33 1 1Nx=0.313 50 | 01010000
34 227 |Wy=0.329 54 | 01010100
25 /23 |Established timings 1 00 | 00000000
36 24  |Established timings 2 00 | 00000000
37 25 |Manufacturer's reserved timings 00 | 00000000
38 26 |Standard timing ID # 1 01 | 00000001
39 27 |Standard timing ID # 1 01 00000001
40 28 |Standard timing ID # 2 01 00000001
41 29 [Standard timing ID # 2 01 | 00000001
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42 2A |Standard timing ID # 3 01 | 00000001
43 2B [Standard timing ID # 3 01 | 00000001
44 2C |Standard timing ID # 4 01 | 00000001
45 2D |Standard timing ID # 4 01 | 00000001
46 2E |Standard timing ID # 5 01 00000001
47 2F [Standard timing ID # 5 01 00000001
48 30 |Standard timing ID # 6 01 | 00000001
49 31 |Standard timing ID # 6 01 | 00000001(|
50 32 [Standard timing ID # 7 01 | 00000501,
51 33 |Standard timing ID # 7 01 OOCu_C’?u_1_|
52 34 |Standard timing ID # 8 01 | £06320CT |
53 35 |Standard timing ID # 8 O\ 01, COUTO001 |
54 36 |Detailed timing description # 1 Pixel clock ("342.06MHz") .. "\ S8, _|_40011110
55 37 |# 1 Pixel clock (hex LSB first) A &5, »10000101
56 38 [# 1 H active ("1920") R 204 | 10000000
57 39 |# 1 H blank ("160") A A0 | 10100000
58 3A |#1 H active : H blank N \ 70 01110000
59 3B |#1V active ("1080") ~ X 38 [ 00111000
60 3C |#1V blank ("62") o\ 3E 00111110
61 3D |# 1V active : V blank A B 40 | 01000000
62 3E |# 1 H sync offset ("48") (48 30 | 00110000
63 3F |# 1 H sync pulse width ("32") - 20 | 00100000
64 40 |#1V sync offset : V sync guiwe width ("10473") ", A5 | 10100101
65 41 |# 1 H sync offset : H sy pulse width : V syific ¢fset : V sync width 00 | 00000000
66 42 |# 1 H image size (“3¢4 (o) > 4 58 | 01011000
67 43 |# 1V image size (193 mm") C1 11000001
68 44 |# 1 Himage sie :}/image siz¢ 10 | 00010000
69 45 _|# 1 H boarde" ("0") ~ 00 | 00000000
70 46 |#1VhGardei {0 . . [ 00 | 00000000
71 47 ﬁ;gﬁg\r/:gtcrlaced, Norial, 20 stereo, Separate sync, H/V pol 18 | 00011000
72 48 . |tietailed timing dessription # 2 Pixel clock ("142.53MHz") AD | 10101101
73 48 'L# 2 Pixel clogk\Fiéx IISB first) 37 00110111
74 LAAN [# 2 H active({1520") 80 | 10000000
75 4b  |# 2 H blank ("160") A0 | 10100000
76 4C [#@ H active : H blank 70 01110000
77 4D« # 21V active ("1080") 38 00111000
78 4E ‘l;ﬁ 2 blank ("62") 3E 00111110
79 4F %2V active : V blank 40 | 01000000
80 < |# 2 H sync offset ("48") 30 | 00110000
A ]_ 51 |# 2 H sync pulse width ("32") 20 | 00100000
2 52 |# 2V sync offset : V sync pulse width ("10 : 5") A5 | 10100101
83 53 |# 2 H sync offset : H sync pulse width : V sync offset : V sync width 00 | 00000000
84 54 |# 2 Himage size (“344 mm") 58 | 01011000
85 55 |#2V image size (“193 mm®) C1 | 11000001
86 56 |# 2 H image size : V image size 10 | 00010000
87 57 _|# 2 H boarder ("0") 00 | 00000000
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88 58 |#2 V boarder ("0") 00 | 00000000
# 2 Non-interlaced, Normal, no stereo, Separate sync, H/V pol
89 59 |Negatives P y P 18 | 00011000
90 5A |Detailed timing description # 3 00 | 00000000
N 5B |# 3 Flag 00 | 00000000
92 5C |# 3 Reserved 00 | 00000000
93 5D |# 3 Data Type Tag FD 11111101
94 5E |# 3 FreeSync Setting - Display Range Limits Offset V : H ("0 : 0") 00 | 00000000 ]
95 5F |# 3 FreeSync Setting - Minimum Vertical Rate ("48Hz") 30 | 00110020
96 60 |# 3 FreeSync Setting - Maximum Vertical Rate ("144Hz") 90 | 1001 OL_')J_|
97 61 |# 3 FreeSync Setting - Minimum Horizontal Rate ("165kHz") A5 | 1000091
98 62 |# 3 FreeSync Setting - Maximum Horizontal Rate ("165kHz") A5 | 18100441
99 63 _|# 3 FreeSync Setting - Maximum Pixel Clocks ("340MHz") ™\ 277 02400010
100 64 [# 3 FreeSync Setting - Video Timing Support Flag ("Range int tOnIy") - Ul | (0000001
101 65 |# 3 FreeSync Setting ("Line Feed") + A | 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 1 G N\ 20 | 00100000
105 69 |# 3 Padding with "Blank" character N a 20 | 00100000
106 6A _|# 3 Padding with "Blank" character N 20 | 00100000
107 6B |# 3 Padding with "Blank" charactes’ 20 | 00100000
108 6C |Detailed timing description #4_&, | 00 | 00000000
109 | 6D [#4 Flag AN " 00 [ 00000000
110 6E |# 4 Reserved N ) 00 | 00000000
111 6F |# 4 ASCII string Model Name FE | 11111110
112 70 |#4 Flag 00 | 00000000
113 71 __|#4 Character gfMode! name ("N%) 4E | 01001110
114 72 |#4 Charactgr ¢t Model name (1), 31 | 00110001
115 73 |# 4 Characte| ofM&del nanfe £15") 35 | 00110101
116 74 |# 4 ChiralCopr of Modé€l faime 5") 36 00110110
117 75 |# 4 Charé&Cter of Moger name ("H") 48 | 01001000
118 76 [#4Character of Mocal name ("M") 4D | 01001101
119 77, \l# Character of hiodel name ("A”) 41 | 01000001
120 |, Y&\ |# 4 CharacienotModel name ("-") 2D | 00101101
121 /'S |# 4 Character o Model name ("G") 47 | 01000111
122 7A |#4 Character of Model name ("A") 41 | 01000001
123 7B . I# 4\Character of Model name ("1") 31 | 00110001
124 7C\\ [# #New line character indicates end of ASCII string 0A | 00001010
125 7D | # 4 Padding with "Blank" character 20 | 00100000
126 .. |cxtension flag 00 | 00000000
| 127 |_7F Checksum 5B 01011011
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Appendix. OUTLINE DRAWING

350.66+0.30 (OUTLINE)

346.76+0.20 (CF POLARIZER)
344.16£0.10 (ACTIVE AREA)

175.33+0.30

216.245£0.500 (OUTLINE WITH PCB)

ACTIVE AREA 344.i6 x 19359 ]
gl 2o
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| 3| 3| §
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9 | 8| B
& 2l g3
S S| 8]
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o & E -
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3.0040.20

% 0

(10.10)

(2-30.00)
(64.80)
(55.05) ‘ a
3| (100.00) (91.00) (71.00) . “Lﬂ‘l o g
— MODULE LA P s mEl % * 8
— D LA -
b - | f
i i 3 N coupohonTs H
3.20 MAX. (pCB COMPONENTS AREA) [HY N 110.53+1.00 _ Y ‘ :
(232) QL @n
V.
305.61 (\C CENTEN) |

219.22 (IC CENTER)
132.82 (IC CENTER) ‘ ‘

4-26.28 (IC AREA) L—/— ‘

46.42 (IC CENTER)

—

4090
(IC AREA)

|
\
\

&
0

)
[

45.37 (FPC CENTER) +—15.4 YEPC AcA)

134.71 (FPC_CENTER)

22111 (FPC_CENTER,

306 6 (FP7) CEN'L)

6.06 (TCON CENTER)

260.18 (TCON CEWTER)

DRIVER IC, COF/FPC, TCON, AND VR LOCATIONS
SET, NOTES FOR ECPLANATION

NOTES:

1.IN ORDER TO AVOID AE ORMAL DISPLAY, POOLING AND WHITE SPOT,
NO OVERLAPZ = IS SU GESTED AT CABLES, ANTENNAS, CAMERA, WLAN,
WAN OR FORE OBJEC S OVER FPC/COF, T—CON AND VR LOCATIONS.

2.LVDS/EDP CONNL 2R IS MEASURED AT PINT AND ITS MATING LINE.

3.MODULE FLAINESS 5C 0.5mm MAX.

4.”(_ )"MARKS 1% REF_RENCE DIMENSION.

5.LCD M/GHE STA”ORTION MUST BE TOP POLARIZER AND OTHER LCM MATERIALS MUST BE LOWER THAN TOP POLARIZER.
THZ SOP Z OUL REFER TO "DNO0566762" IN INX.

6.MCASCREMEN T OF THICKNESS MUST BE MEASURED BY CALIPER OR MICROMETER.
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Appendix. SYSTEM COVER DESIGN GUIDANCE

0. |Permanent deformation of system cover after reliability test

System
front-cover

System
rear-cover

System
front-cover
System
rear-cover

System cover including front and rear cover may deformsgduring, reliabilitystes’. Fizrmanent
deformation of system front and rear cover after reliability “est \ hould not (ate #fare=with panel.
Because it may cause issues such as pooling, abno/mal_display, white sgot./and also cell
crack.

Note: If the interference can not be avoided, please feel free to contect INXFAE Engineer for
collaboration design. We can help to verify and pays risk assestiaent tof customer reference.

Definition

1 Sponge area design behind panel

OK -

Definition ¢\ [&ponge aréa desigii behind panel can not be across the panel metal rear and the reflector at
W\ [the same time™it can be on the reflector area only.

2 Gap between system rear-cover & panel

LCM (max.)

Sponge + tolerance

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

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

3 Gap Design between panel & around structure

Version 3.0 26 November 2021
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Bl

Item | Suggestion Remark

Al | A1z05

A2 | A2z05 i

—1 Gap = Panel outline max. tolerance + Assembly max. tolerance
Bl | B1z05
B2 B2 | B2z08 7~
Gap Design between panel & around structure needs to considar the maximum tolerances of
Definition panel outline and assembly at the same time.
Gap Design suggestion is shown as A1/A2/B1/B2 on the ¢liast:
4 Gap between panel & bezel o \J/
2.Gap =0.1mm
T | K- L WRibwtretture desjyn holds fhe gap
i blw. bezel and panelsurface.
The gap between systerr_b?.‘el & panel sy faCe’is needed to prevent pooling or glass broken.
Zero gap or interference sdch as burr,ant warpage from mold frame may cause pooling issue
near system foptizover;opening edge. This phenomenon is obvious during swing test, hinge
Definition test, knock test,,or ¢nring poolin_ inspection procedure.
To remain #ie sutiicient gap, 2=2sig. wvith system rib higher than maximum panel thickness is
recommended.
The suiigiert gap desigd is‘garedter or equal to 0.1mm.
5 [Ganle fouting behirid pznel
.r *| Antenna Webcam Antenna I—
Xe) A Cover ool
Active Area
— Pl PCBA o]
NG | NG NG NG NG
0K 0K
Definition |It is strongly recommended that cables route around the panel outline, not overlap with the
Version 3.0
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panel outline (including PCB). Because issue such as abnormal display & white spot after
backpack test, hinge test, twist test or pogo test may occur.

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

-Using FFC/FPC to replace cables.

-Routing at the right or left area of panel metal rear.

-Avoid any routings at the step of panel or A cover.

-No interference to panel.

-It should not overlap TCON, COF/FPC, Driver IC

Interference examination of antenna cable and Web Cam wire

+ Toprevent panel damage, we suggest using CCD FPCto replace CCD cable
* Using double tape to fix LCM module for no bracket design.

Rear caver Jr - | Fhaslover Width(A) A=30mm

Sponge e alAntenna Cowver edge to Double Tape(B) B=3.0mm

Dienghle Tage Shopper CCD FPC thickness <0.1mm

CDD Cable/ PN LO hodis O.5mm

Hewake ©.)) Pasel cytline Sponge thickness 0.2*0.3mm{compressed)

If the antenr.a cable or vi!ebCam wire must overlap with the panel outline, both sides of the
antenna cable or We's Canawire must have a sponge(Sponge material can not contain NH3) and
sdonge require highesar.tenna cable or Web Cam wire.( Antenna cable or Web Cam wire
'sHowd not oyerlenswith TCON,COF/FPC,Driver IC)

|‘ lote: If thesinterierevice can not be avoided, please feel free to contact INX FAE Engineer for
collaboration tasign. We can help to verify and pass risk assessment for customer reference.

7 System rear-cover inner surface examination
Panel rear cover
r.I/—Iiuh' !— Hurr PCH Step
- Swstem rear-cover tner surface
Definition Burr at logo edge, steps, protrusions or PCB board may cause stress concentration. White
spot or glass broken issue may occur during reliability test.
8 Tape/sponge design on system inner surface
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Double Tape (30.0)

N\ s

f— b
\ Double Tape 0
Back View 0‘®

Double Tape

A

Definition rework process. The length of double tape is 30 — (A+B),
Ais be e double tape attaching tolerance.
Ex: gth of double tape is 30-(2+2)=26mm.
AN
9 '

System rear-cover material: Al-Mg alloy

. * - = |
\\A “— System rear-cover

System rear-cover thickness:1.5mm MIN

initi System rear-cover material with high rigidity is needed to resist deformation during scuffing
test, hinge test, pogo test, or backpack test. Abnormal display, white spot, pooling issue may
occur if low rigidity material is used. Solid structure design of system rear-cover may also
influence the rigidity of system rear-cover. The deformation of system rear-cover should not
caused interference.

10 C cover shape design

Version 3.0 26 November 2021
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System
rear-cover

System
C Cover . front-cover

System
base unit

e S———

1. F step design = 0.3mm

2 IfF step > 0.3mm, slop etgedesign
1s needed to preventpanzincrack.

Definition The F step design on C Cover less than or equal to 0/8mm {s'recommandec.
If F step exceeds 0.3mm, the slop edge design is neceas2.y to prevent panel crack.
1" Assembly SOP examination for system front-cover with Hook uesign

Assembly Pressfire

System
fror - e

Hook,

/ System
rear-cover

Assembly Pressure

Definition To prevent pé Zel Crack duringravste W front-cover assembly process with hook design, it is not
recommé&ndec 40 press panel Orany location that related directly to the panel.

12 Adhesive design beiween panel & bezel

OK

Adhesie

D Rk . Bezel Tape Peeling happened in a rework « Risk : Pooling o light leakage due to stress
I of reassembly process concentration at B-cover apening
Defiriition To prevent panel crack during system front-cover assembly process with double tape design,

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

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

Definition To prevent system front-cover peeling at double tape contact area, A gap between B-
CF-Pol. Is 0.1mm min.

14 System front-cover opening area reference with TFT-LC

)
< .>f.

Q\

Definition To prevent panel the n%M-cover & CF Klol. Distance from CF Pol. edge to front-cover

edge more than 0.6
Q) '
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15 |Touch Application : TP and LCD Module Combination for White Line Prevention
LCD AA
:3;*\ 0 TPVA
g o White Line
P e TP Ink
Polarizer: Sponge
@ Cell—_,| | /Bezel Tape
i~ LCD AA
hY
)
Parameter consideration for M
L|TF WA to LCD AA distancs
2|TP Assembly tolerance -
3|TF Ink Printing toleddnge af
4|Sponge thicknessandudolerance »~ W
o|Inspection/Viawme Angle speciivation
f|Polarizeredg= t0LCD AA diziince and tolerance
Polarizer edge to LCR ~A distance can bc derived by “AA~Outline” — “CF Pol~Outline”
with respect to INX{2DQutine Draviirig on gach side.
5 Polarizer edge | — _a~Outingy, 3 AETIVE ARES ST
to LCD A4 OF POnOtine
N — . -
h‘ A o N\ B | l:l
MR\
1 [ 1
Definition Far using in Touch Application: to prevent White Line appears between TP and LCD module
corrbination, the maximum inspection angle location must not fall onto LCD polarizer edge,
‘01. anwise light line near edge of polarizer will be appear.
Parameters such as TP VA to LCD AA distance, TP assembly tolerance, TP Ink printing
olerance, Sponge thickness and tolerance, and Maximum Inspection/Viewing Angle, must 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.
16 Color of system front-cover material
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X
L |
| |
(=
LIS

_— - - »

E Light Leakage

System
front-cover

N System

rear-cover

System
front-cover

Syctem
mRar-caver

Sodendront-cove
ar |

& Fescl Module

_ Sysem front-cover
or TP

Definition _7|':'3 prevent likjt_le;(age is seen at system front-cover due to material transparency, we
suggest using“dark color material (black) for system front-cover design.
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17 |[Use OCR Lamination

Line pooling Line pooling

Display Area

\ - Display Area o
. 1 : __./

= OCR overflaw

Definition OCR glue as possible beyond module, in order to avoia'Eine Pooling
18 Use OCA Lamination o~ )
Line pooling § Line ploodaly
Dispiyy Are} A

oca

Definition [OCA glie 2s | Sssible plastered iriroughout the module, in order to avoid Line Pooling.

Appendix. LCD MODULE HANDLING MANUAL

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

Purpose
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This manual provides guide in unpacking and handling steps.
Any person which may contact / related with panel, should follow guide stated
in this manual to prevent panel loss.

1. Unpacking

Open carton Remove EPE Cushion

Open plastic bag Remove EPE Cushion

Panel Lifting

Handle with care
(see next page)

Finger Slot

/
<4
Use slots at both sides for finger insertion.
Handle panel upward with care.

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

edge

Handlejat FCBA siqes

—  SmmEn

Don't : _Don't :
- Stack panels! - Put foreiagn stuff onto panel

-  Press panel.

N
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Don't : || Don't:
« Hold at panel corner. - Twist panel.

oy

Do : : [@on't:
- Remove panel protecter xemove panel protector film
film starts from pu!l tapie From film another side.

>
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Do: K[)on’t: \

- Remove panel protector - Remove panel protector
film starts from Lower- Film parallel X-direction

right corner to Top-left

" Don't :
- Touch or Press RCRA.Ared.
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