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1. GENERAL DESCRIPTION
1.1 OVERVIEW

N156HMA-GAL is a 15.6” TFT Liquid Crystal Display module with LED Backlight unit and 40 pins eDP
interface. This module supports 1920 x 1080 FHD mode and can display 16,777,216 colors.

1.2 GENERAL SPECIFICATIONS

ltem Specification Unit Note ’
Screen Size 15.6” diagonal - -, %
Driver Element a-si TFT active matrix - |
Frame Rate 144 Hz ’
Pixel Number 1920 x R.G.B. x 1080 pixel -
Pixel Pitch 0.17925 (H) x 0.17925 (V) mm -
Pixel Arrangement RGB vertical stripe -
Interface eDP 1.4
Display Colors 16,777,216 calor -
Transmissive Mode Normally black - -
Surface Treatment Hard coating (3H), High reso'Guwan Adaptable G - -
Luminance, White 250 Cd/m2 -
Color Gamma 45% NTSC -
Power Consumption Total 4.973W (Max,) @ call 1.673W (viax.),2L 3.3W -

(Max.)

Item | Support Note

HDR . ANS) A\ N

Panel Sei\Reivesii (PSR2). Y

FreeSyric Y

FeeeSuric Premium Y

'I:e«z{/nc Premidm Prs - Embedded HDR Feature N

, ) =ree Sync Replaj Y

Special Function I@nlgss Pixe)Rate Switch(SPRS) N

Dynaniz Kafresh Rate Control(DRRC) N

AUPI N

DICHFeC N

[FM%) PSR SU (Selective Update) Y

[AMD PSR SU Rate Control Y

ASSR N

Note (1) The specitiad power consumption (with converter efficiency) is under the conditions at VCCS = 3.3
V, fv = 144 Hz; ' ED=\/CCS = Typ, fPWM = 200 Hz, Duty=100% and Ta = 25 £ 2 °C, whereas Mosaic pattern

is display( .
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2. MECHANICAL SPECIFICATIONS
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Item Min. Typ. Max. Unit Note
Horizontal (H) 350.36 350.66 350.96 mm (1)
Module Size Vertical (V) 215.75 216.25 216.75 mm (2)
Thickness (T) 2.80 3.00 3.20 mm 3)
Active Area Horizontal 344.06 34416 344.26 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.

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

2.1 CONNECTOR TYPE
Please refer Appendix Outline Drawing fGadetail design.
Connector Part No.: STM-MSAK24u2£8240MB
User’s connector Part No: IPEA-20253-040T-03
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3.1 ABSOLUTE RATINGS OF ENVIRONMENT
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Value )
ltem Symbol - Unit Note
Min. Max.
Storage Temperature Tsr -20 +60 °C (1)
Operating Ambient Temperature Tor 0 +50 °C 1), (2)
Note (1) (a) 90 %RH Max. (Ta < 40 °C).
(b) Wet-bulb temperature should be 39 °C Max. (Ta < 40 °C).
(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 | Operating\Range \

40 |

20 =T -

L 104 _( /~ Storag:l
\ | - ‘ | o | \ \ \ |
-40 -20 0 20 40 60 80
Teraperature (°C)
3.2 ELECTRICALAESOLUTE RATINGS
3.2.1 TFYL.CD MODULE
Item Symbol . Value Unit Note
Min. Max.

Power Supply<\/oltage VCCS -0.3 +4.0 \Y ™)
Logic Input W 'tage ViN -0.3 VCCS+0.3 \%
Converiw »Inpu \Voltage LED_VCCS -0.3 26 \% (1)
Convgrter Control Signal Voltage LED_PWM, -0.3 5 \% (1)
Jonverter Control Signal Voltage LED_EN -0.3 5 \% (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

7
TIMING >
Display port ., okl g 2 TFT LCD PANEL
Signals T 3 y =
2 EDID | 2
vecs g EEPROM |~ g
— CZ) DC/DC CONVERTER & » ‘:=| G .
GND —» ﬁ - »| REFERENCE VOLTAGE . \
DATA DRIVEER
§ GENERATOR S HM
Converter N LED ) .
o ol »  CONVERTER _?A(KUEHTUNW
4.2 INTERFACE CONNECTIONS
PIN ASSIGNMENT
Pin Symbol Describ ion y Remark
1 NC No Connection (Re; erved for LCD t3sh)
2 H_GND High Speed Ground!
3 Lane3 N [Complemen#Zigral Link Lane 3
4 Lane3 P |True Signg! Link'Lane 3
5 H_GND High €oead j3round
6 Lane2_N |Caniolerpent Signal Ik Larie 2
7 Lane2_P {irie Sigrdl Link l@ane 2
8 H_GND( g Speed,Greun
9 Lane1_N 'Zonuﬂeme“*:hnaiUnkLane1
10 Laned_P& |True Sianal Liftk Lane 1
11 SaGND High {p€ed Ground
12 s lene0_N [Eompleriient Signal Link Lane 0
13 i Lane0_P |True'Signal Link Lane 0
14 | H_GND |High Speed Ground
15 AUX_CH_P |True Signal Auxiliary Channel
16 A UXEH N |Complement Signal Auxiliary Channel
17 .\ GND High Speed Ground
18 VCCS LCD logic and driver power
106 | 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 Ground
24 GND Ground
25 GND Ground
Version 1.2 5 Jun. 2025 7148
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26 GND Ground
27 HPD Hot Plug Detect
28 BL_GND |Backlight ground
29 BL_GND |Backlight ground
30 BL_GND |Backlight ground
31 BL_GND |Backlight ground
32 LED _EN |BL_Enable Signal of LED Converter
33 LED_PWM EWM Dimming Control Signal of LED
onverter |
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 NC No Connection (Reserved for LCD test) |

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

Video St 2310 Direction

)
O
Y
-
-
=
D
O
ey
()
S

v

PCBA
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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 3.2 3.3 3.6 \Y, (1)
Ripple Voltage Vrp - 100- mV (1)
Inrush Current IruSH - - 1.5 A (1),(2)
Mosaic 461 507 mA (3)a
Power Supply Current Icc
Black 452 497 mA (W
HPD Impedance Rwep 30K ohm . (a8
High Level 2.25 - 36 v Wi (5)
HPD | |
Low Level 0 - 0.8 w @ (5)
Note (1) The ambient temperature is Ta = 25 + 2 °C.
Note (2) Irush: the maximum current when VCCS is rising
lis: the maximum current of the first 100ms after powenar.
Measurement Conditions: Shown as the follawiina vigure. Testnattern: i lack.
+3.;v Q1 2SK 1475 N
7 [ N /N vees
| ~ \'O o >
J} :I SE _L (LCD Module Input)
i‘; | I
[ =
(High to Low)
(Control Signal) | Q@
SW > _/\ \/\_ 7| J 2SK1470
+12V |
i VRI 47K ] lj |
| "l. N\ %/ o -1 T
|__ A1uF
VCCS rising time is 0.5ms
.5msa: L 33v gy !
I 90% 7 | VvCes
! : 100ms :
oV 10% I I
[ |
ok !
[
' CcC
'
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Note (3) The specified power supply current is under the conditions at VCCS =3.3 V, Ta=25 1 2 °C,

DC Current and fv = 144 Hz, whereas a power dissipation check pattern below is displayed.

a. Mosaic Pattem

o

Active Area
Note (4) The specified signals have equivalent impedances pull dé¢wn fG"ground i, thetLCD module

respectively. Customers should keep the input signal level requiremerniawith tr'¢ load of LCD
module. Please refer to Note (4) of 4.3.2 LED CONVERTER SPECI*'CATIDN to obtain more
information.

Note (5) When a source detects a low-going HPD puite, inmust be rejjardedsas a HPD event. Thus, the
source must read the link / sink status field| or receiver capability field of the DPCD and take

corrective action

Version 1.2 5 Jun. 2025 10/ 48
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4.3.2 LED CONVERTER SPECIFICATION

Parameter Value
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 - 5.0 V (4)
Level Backlight Off 0 ] 0.6 v @
LED EN Impedance RLep_en 30K - : ohm J (7,

PWM High Level 2.2 - | 5.0 v (4)
PWM Control Level —

PWM Low Level 0 - 0.6 \Y, (4)
PWM Impedance Rpwm 30K L - : nrohm (4)
PWM Control Duty Ratio 5 - 130 % (5)
PWM Control Permissive Ripple VPWM_pp \ I 400 mv
Voltage A B
PWM Control Frequency fadim 190 l - 2K Hz (2)
LED Power Current| LED_VCCS =Typ. ILED | 264 275 mA (3)

Note (1) ILEDrusH: the maximum curzent wiien LED_VCUC5 isTising,
ILEDis: the maximum curreat ¢i'the first 10Ums after power-on,
Measurement Conditions: shown as thie “ollowing figure. LED VCCS = Typ, Ta =25+ 2 °C, fpwm =
200 Hz, Duty=120%.

LED_VCCS(T:
- (Typ) Q1 IRL3303
o}
AN & [ * 0/\\-//0 C3 >
FUSE (LED Converter Input)
R1 1uF
47K
(H 1 t6haw) -
(Coi_ ol Sigriat Q2
R2
SW=24\ S AN IRL3303

1K
L VCCS(Typ)

Version 1.2 5 Jun. 2025 11/ 48
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VLED rising time is 0.5ms

0.5msﬂi -«

LED VCC

LED pwM IV

LED EN OV ’

ILED

Note (2) If PWM control frequency is applied in the raiae igss than 1Kz, thes*waterfall” phenomenon on the
screen may be found. To avoid the issue, it'§ alsuggestion that PXVM/Control frequency should follow the
criterion as below.

PWM contronfrequeiicy fewvaskSelabe in the range
(NFO.3)* [ < fed <V +0.66) * f
N :Integer (N >3)
_..: Frame rate

Note (3) The specified LED ppvier supply clrrérisis under the conditions at “LED_VCCS = Typ.”, Ta = 25
+ 2 °C, fpwm = 20044z, Duty=100%.

Note (4) The speacified¢signals have,eqtivalent impedances pull down to ground in the LCD module
respaciivaly. Custemersishduld keep the input signal level requirement with the load of LCD
moduiz. For exampie,the figure below describes the equivalent pull down impedance of LED_EN
(1%t exists). The rest pull down impedances of other signals (eg. HPD, PWM ...) are in the same

concent.

LCD Module

B | LEDEN
o
O
% ! RLED_EN %
O

4L;

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

SYSTEM

slight brightness change might be observed.
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4.3.3 BACKLIGHT UNIT

Ta=25+2°C
P ‘ Svmbol Value Unit Not
arameter ymbo Min. Typ. Max. ni ote
LED Light Bar Power 0
Supply Voltage VL 27 29 30 \ (1)(2)(Duty100%)
LED Light Bar Power IL 88.9 93.6 97.7 mA
Supply Current (3)
Power Consumption PL 2.53 2.72 2.81 w 4
LED Life Time Let 15000 - - Hrs [(4) i

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

Vi, I

LED

Light Ba:
Light Bar Feedback

Channels

Note (2) For better LED light bar drivigig auatity, it is recomnien’led to utilize the adaptive boost converter
with current balancing function to avivesLED light-har.

Note (3) PL = IL xVL (Withou? LED COnverter {:adnsfer gfficiency)

Note (4) The lifetime of LED is detinad as thestimcivhen it continues to operate under the conditions at Ta =

25 2 °C and IL = 20im/gPer EA) uitiliive Lrightness becomes 11 50% of its original value.
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4.4 DISPLAY PORT SIGNAL TIMING SPECIFICATION
4.4.1 ELECTRICAL SPECIFICATIONS

Parameter Symbol Min. Typ. Max. Unit Notes
Differential Signal Common Mode
Voltage(MainLink and AUX) VCM 0 2 v (1)(4)
AUX AC Coupling Capacitor C_Aux_Source 75 200 nF (2)
Main Link AC Coupling Capacitor C_ML_Source 75 200 nF (3)

Note (1)Display port interface related AC coupled signals should follow VESA DisplayPort Standard
Version1. Revision 1a and VESA Embedded DisplayPort™ Standard Version 1.2. There are mani

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

Vo+  ------ -- A —5C
VeM -g--mmmmmmmm e K- N AV
. Vo.  --}--- -- A -
Single Ended
) V2R RN N N - A

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

(C_Aux_Source) should be placed on the souice uevice.

C_Aux_Source T C_Auxgomnk
VALK _CiuN |
I SN | Ir a A
Whias_Tx i : YLl Ry
50 oh - = 50 oh
Aux Ch o ; : o Aux Ch
Tx 50 ohms YAUX CH P | 50 ohms Rx
O [ I PN |
b I \ L —
QrAl: Sudice ! ! C_Aux_Sink
i i ———(O)
1 I
! 1

suarcy Sink
Jonnegtor  Connector

(3) Recomrivended Main Lin!e&harnriel topology is as below and the Main Link AC Coupling Capacitor

(G, NikA\Source) should\bawziaced on the source device.

C_ML_SquIrce i ML_N i CTI‘;AL_Sink
N\ o § VblaeTx | R T
50 ohms i ML P i [ 50 ohms RX
|11 ] ik ]
11 [ [ 11
C_ML_Source i i C_ML_Sink
Source Sink
Connector Connector
(4) The source device should pass the test criteria described in DisplayPortCompliance Test
Specification (CTS) 1.1
Version 1.2 5 Jun. 2025 14 /48
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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 144Hz

echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959
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Horizontal Active Blanking Period

THB\, 74-THD

/460, /| TH-THD| Tc -

Signal ltem Symbol Min. Typ. Max. Unit Note
DCLK Frequency 1/Tc 354.78 | 359.55 | 364.08 | MHz -
Vertical Total Time TV 1196 1200 1204 TH -
Vertical Active Display Period TVD 1080 1080 1080 TH -
DE Vertical Active Blanking Period TVB |[TV-TVD| 120 |TV-TVvD| 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 A&~
Refresh rate 60Hz
Signal ltem Symbol | Min. | Typ.\J] Max. [/Cnit|, Note
DCLK Frequency 1/Tc 354.78 | 25558, | 364.08. Nz -
Vertical Total Time TV 2844 |\, 2830 291¢, w14 -
Vertical Active Display Period TVD 1089 ro80 1080 ¢ _JH -
DE Vertical Active Blanking Period TVB |TV-TVvRl71800 [TV-TvD! TH -
Horizontal Total Time TH 2060 | 2080 | 2100° | Tc -
Horizontal Active Display Period THD (| 4920 | 19208 1920 | Tc -

Note (1) The panel can operate at 144Hz normal mafle and power savingimode, respectively. All reliability
tests are based on specific timing of 1444z r(frzsh rate, We cai ofily assure the panel’s electrical
function at power saving mode.

INPUT/SIGNAL TIMING C!'8GRAM

Tv

v

&

DCLAGLILN T N U [N

DE
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4.6 POWER ON/OFF SEQUENCE

Power On Power Off Restart

tl1
—

90%

90%

-Power Supply , 0 0
10% 10% 10%
for LCD, VCCS Ve

t12

-eDP Display Black Video Video from Source Black Video f—————— —=—

3

-HPD from Sink oV (

-AUX Channel

AUX Channel (pera ional

= - — -

—> 4 |e— —>t7|\— I

Link
Training

-Main Link Data

1076 ValidwVideofData Idle or off

~— N —

<—~1<— ~>I-.— > ) >
tS t6 t8

20% 90%
- Power Supply for

LED Converter, », 0
LED vccs OV o _ 0% 10%

tA = tB el

-LED Converter i
Dimming Signal, 2%
LED_PWM

-LED Convesier
Enable Signal, OV,
LED _EN

Note: When v. ) adz rter is hot plugged, the BL power should follow the specific sequence as below to avoid
the piivxpected surge current.

LEID_VCCS (Adapter Moqe)
90% 90%

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

i
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Timing Specifications

Parameter . Reqd. Value .
Description By Min Max Unit Notes
t1 Power rail rise time, 10% to 90% | Source 0.5 10 ms -
Automatic Black Video
generation prevents
Delay from LCD,VCCS to black . display noise until valid
2 video generation Sink 0 200 MS | video data is received
from the Source (see
Notes:2 and 3 below) |
Sink AUX Channsi |
Delay from LCD,VCCS to HPD . must be operatioriy/
t3 high Sink 0 200 ms upon HPD high (bee
Note:4 befaw
: : Allows for 5cywce o
t4 De_la_y f"‘?m.H.PD .hlgh to link Source 0 - ms | read Lirk capavility and
training initialization o
. .- . Der anuerit on Source
t5 Link training duration Source 0 + - ms_ lin.: traning protocol
Min Accounts for
r<quired BS-Idle
t6 Link idle Source | 0 - msy, > pattern. Max allows for
Source frame
AN 'y \ synchronization
Max value allows for
Sink to validate video
data and timing. At the
end of T7, Sink will
| indicate the detection of
Delay from valid video datesfrom - valid video data by
t Source to video on displa ) sincy [0 50 MS | setting the
| SINK_STATUS bit to
logic 1 (DPCD 00205h,
bit 0), and Sink will no
longer generate
S N N automatic Black Video
Source must assure
P _ : L display video is stable
t8 gelay .ron: \ il? vr:?eo ‘e L Source 80 - ms | *: Recommended by
ource o Hackiight ory INX. To 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 data by setting
t9 D,ell.ay from backlight off to end of | o, .o 0 - ms | the SINK_STATUS bit
velid video data to logic 0 (DPCD
00205h, bit 0), and Sink
will automatically
display Black Video.
(See Notes: 2 and 3
o (2 below)
Black video will be
Delay from end of valid video displayed after
t10 data from Source to power off Source 0 500 ms receiving idle or off
signals from Source
- - o
11 VCC? power rail fall time, 90% Source 05 10 ms )
to 10%
t12 VCCS Power off time Source 500 - ms -
— o
ta ;55 power rail rise time, 10% to Source 05 10 ms )
0
Version 1.2 5 Jun. 2025 17 1 48
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H i o
ts I1_(I§°I/30 power rail fall time, 90% to Source 0 10 ms
Delay from LED power rising to )
ke LED dimming signal Source ! ms
Delay from LED dimming signal _
o to LED power falling Source ! ms
Delay from LED dimming signal _
te to LED enable signal Source 0 ms
Delay from LED enable signal to
te LED dimming signal Source ©) . ms
t LED power rail rise time, 10% to Source 1 ) ms
© 90% (Adapter plug in)
t LED power rail fall time, 90% to Source 1 ) ms
) 10% (Adapter plug out) \

Note (1) Please don’t plug or unplug the interface cable when system is tuiiiaavon. Before(LCD MCCS and

LED_VCCS are ready, it is recommended to pull down the backl ghtizontrol signals

Note (2) The Sink must include the ability to automatically generate Black }/ideo autor ¢mouzhs 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) s revsived fromithe -<Source (at the end of T9)

Note (3) The Sink may implement the ability to disable \ae automatic Blaci ViG€o function, as described in Note

(2), above, for system development and debugging purposes?

Note (4) The Sink must support AUX Channal polling by the Scufcesimmediately following LCDVCC power-on
without causing damage to the.Sirig device (the Seyircy can re-try if the Sink is not ready). The Sink

must be able to response to‘an [AUX Channel tre/isaction with the time specified within T3 max.
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5. OPTICAL CHARACTERISTICS

5.1 TEST CONDITIONS

ltem 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

93.6 mA

|
—1

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

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
h ticit
Chromaticity Blue
White
Horizorital
Viewing Angle
Vertied
White Variatian
Version 1.2

The copyright belon
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Symbol
CR

Tr
TF

Lave

Condition

6x=0k, Jy Q¢
Viewing/1 lorraal Angle

8:=01 £y =0°
Vieviing Wormal Angle

to
od

CR>10

0x=0°, Oy =0°
ex=00, Oy =0°

5 Jun. 2025

Innol_yx. Any unauthqriz
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Miz, —'_"yp. Max._: it

520 1000 N4 -
> RN ms
- Q l 1 ms
212 230 - cd/m?
0.590 -
0.350 -
0.330 -
Typ — 0.555 Typ + -
0.03 | 0.153 | 0.03 -
0.119 -
0.313 -
0.329 -
80 89 -
80 89 -
80 | 89 .| Des
80 89 -
80 a0
65 75
19 /48
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Note (1) Definition of Viewing Angle (6x, 0y):

Normal
0x = 0y = 0°

12 o’clock direction
Oy+ = 90°

6 o’clock
Oy- = 90°

ox+ = ga°

Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the Taliowing=expressign.
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 vae Contrast fatio of the point X at Figure in Note (6).

Note (3) Definition of Resnonise Firfie (Tr, T():

U Grav leavel 255 Grav Level 255
o AN Skttt
100% N\ _ —
90% : ----------------------------------- \ --------------
Optigai
Response

Grav Level 0

10%

") —

v

Time

TR Tr

66.67 ms 66.67 ms

Version 1.2 5 Jun. 2025 20/48
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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
L (x) is corresponding to the luminance of the point X at Figure in Note (6)
Note (5) Measurement Setup:
The LCD module should be stabilized at given temperature for 20 minutes to avoid abrupt
temperature change during measuring. In order to stabilize the luminance, the measurement

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

/_CD Module |
|

¥ LCD Panel

USB2000 or equivalent CS-2020Tor ecuivaiant

e

Center of the Screen
— L4ant Shield Room

500 mm

—_—
“ VAmbient Luminance < 2 lux)

Note (6) Definition of White Vagiaion/ (oW):
Measure the luminalice bigray level2 35 at 5 points / 13 points
8Wsp = {Minjzriam [.41) ~ L (5)] / Mayimua [L (1) ~ L (5)1}*100%
8W13p = {Minimuin [L (1) ~ L(TQ)] / ®taximum [L (1) ~ L (13)]}*100%

10

i @ : Test Point
|

J( _@ ,,,,,,,,, @ ,,,,,,,,, 77777777 @ X=110 13

H/4

10mm | | 10mm

10mm

Wi4 Wi4 Wi4 Wi4
W

Active area
Version 1.2 5 Jun. 2025 21/48
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Note (7) The listed optical specifications refer to the initial value of manufacture, but the condition of

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

6. RELIABILITY TEST ITEM

Test ltem Test Condition - ote
High Temperature Storage Test 60°C, 240 hours "\ N
Low Temperature Storage Test -20°C, 240 hours \ ) P\
Thermal Shock Storage Test -20°C, 0.5hour<—60°C, 0.5hour; 100cycles, 1hmcy—cle_

High Temperature Operation Test 50°C, 240 hours 7 \ ™) ()
Low Temperature Operation Test 0°C, 240 hours

High Temperature & High Humidity

Operation Test 50°C, 80% RH,240*ours

150pF, 330_’7 ,_1sec/cy( e
ESD Test (Operation) Cordivar": JContact Disthalge, 18KV (1)
2andition 2 : Air Disciiarce, T15KV
|2,ZCG, 2ms, half éine wave,1 time for each direction of 13
LEX £Y,+Z (1)(3)
|

Shock (Non-Operating)

1.5G /=40-52"Hz, Sine wave, 30 min/cycle, 1cycle for each
X, Y,'Z

Vibration (Non-Operatina) (1)(3)

Note (1) criteria ¢ Normgl display imeae vfith no obvious non-uniformity and no line defect.
Note (2) Eveluatian should hete:téd mfter storage at room temperature for more than two hour
Note (3)Attesting Vibration and“8hock, the fixture in holding the module has to be hard and rigid enough

s that the module would not be twisted or bent by the fixture.
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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-GAL  Ravi) ‘-'ﬂr.‘“
XYY N156HMA-GAL C1

XXXXXXXYMDLNNNN @

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

Serial No.

Product Lie

Yeaz, Mcath, Date

IIKX Internal Use

=%— #NX Interriai Use

—%—w'— - Revisica

S o INXlIntarnél Use

(d) Production Location: MARENN XXX, XXXX stands for production location.
(e) UL logo: “XXXX” espsic allysstan is for panel i nufactured by INX China satisfying UL requirement.

(f) UL factory code giands| %r panel manufacur=d by Innolux satisfying UL requirement. Marking as follows rule:

Version 1.2 5 Jun. 2025 23 /48
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7.2 CARTON

(1) Box Dimensions : 475(L)*377(W}*278(H)

(2) 30 : 1 Tray Cover
(2) 30 modules/Carton é@‘)‘
‘qn\!
Cushlon ]

tspacers

& Tray + 1 Tray Cover
Spes/Tray, Total 30pcs LCD Module

. LCD
Cushlon ModuletFront)

(spocery

LCT

Cushion ModluleFront)

~Sealed by Tape

(spacer’
Cushion bEBuLv’an-: %
[ :> (spacer? > & Troy need mot [ 21 > b
LCD 4 :E
H
LCD Module Gushicn MoohiletF ront)

(Front tspacer?

/ to revolve

Cushlon

(spacepy ModuleFront)

Tray:

Antl-Statlc bag Zusfantuly

arton Lebel

(for Comman)

Figuren?-2) packing,ni>thcd
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7.3 PALLET

Paliet
CLUISO™WITORHIAS pmmd

Air Transportation Sea & Land
(For

F Belt

f
[~

/—PP Belt
U

Pallet
(L1500 9700145 M

TraNspgtation
s Tal Yo

Corner Prot
(50%50%E00 m

# .__Corner Pratector
(30%50=1000 mm)

Ligure ) -3 packingyewyod
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7.4 UN-PACKAGING METHOD

Remove Cushlontup?

Open Corton —\\

I
Y A
A S,
v

Remove tope and
anti-static kag

<7
a,

G
i
%
3 /
o
=
g,
N

Remove Spocer

Q Maolule,

Toke Module Out } ’_){\\
" S

EA

-

Figura. 7-f.un-packing saethod
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8. PRECAUTIONS
8.1 HANDLING PRECAUTIONS

(1)

()

©)

(4)

(®)

(6)

(7)

(8)
9)

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

While assembling or installing modules, it can only be in the clean area. The dust and 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 pplarizer
is very soft and easily scratched.

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

Wipe off water droplets or oil immediately. Staining and ciscc'oration may ¢ccur 1they left on panel
for a long time.

If the liquid crystal material leaks from the panel,'it sitould be kepi'\awaysfiom the eyes or mouth. In
case of contacting with hands, legs or clothes, it must be washed awaj, thoroughly with soap.

Protect the module from static electricity. ismancause daraegeto the C-MOS Gate Array IC.

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 PRECAUT!CNS

(1)

()

©)

High temperature ormumi ity may reduca fhewperformance of module. Please store LCD module within
the specified storage, conditions. Do notteave the module in high temperature, and high humidity for
a long timeqlt\is hdve to store tie nfodule with temperature from 5°C to 40°C and relative humidity
from 35% 10 79%.

It issdangarous that moisture come into or contacted the LCD module, because the moisture may
damagz LCD module when it is operating.

It may reduce ‘the display quality if the ambient temperature is lower than 10 °C. For example, the
response’ ime Will become slowly, and the starting voltage of LED will be higher than the room

temy satur

8.3 OPZAi1.ON PRECAUTIONS

q

()

©)

www . szguangzhuo . com

Do¢t 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 CMOS LSI chips from damage during latch-up.

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# | _. Value Value
(de%imal) (zex) Field Name and Comments (hex) (binary)
0 00 Header 00 00000000
1 01 Header FF 11111114__‘
2 02 Header FF 1111401 o, |
3 03 Header FF Mady
4 04 Header FF 41741418
5 05 Header . FF RN
6 06 Header N | FF 1At
7 07 Header A\ 00, ™7 | 40000000
8 08 EISA ID manufacturer name ("CMN") -\ OC\./™, 700001101
9 09 EISA ID manufacturer name R AE 10101110
10 0A ID product code (LSB) » | BA 01101010
11 0B ID product code (MSB) o~ 15 00010101
12 0C ID S/N (fixed "0") AU .. 1200 00000000
13 0D ID S/N (fixed "0") A Al 00 00000000
14 OE ID S/N (fixed "0") AN 00 00000000
15 OF ID S/N (fixed "0") A - 00 00000000
16 10 Week of manufacture (fixed wee code) - 0A 00001010
17 11 Year of manufacture (fixedgyoar (gde) 23 00100011
18 12 EDID structure version £21% 1% = N 01 00000001
19 13 EDID revision ("4") N 04 00000100
20 14 Video I/P definition(("Rigital") N A5 10100101
21 15 Active area horiZantal (734.416cm*) 7 22 00100010
22 16 Active area veitical('19.359cm* 13 00010011
23 17 Display Ggmnia (Gamma ="2.2") 78 01111000
24 18 Feature/ uppari '"RGB, coiti. aug") 03 00000011
25 19 Rx1..Rx0" Ry1,Ry0, GxI,.,2x0, Gy1, Gy0 28 00101000
26 1A Bx(_Px9, 8y1, ByQ. X1, \Wx0, Wy1, Wy0 65 01100101
27 1B Rx=0.59 97 10010111
28 1C . N Ry79.35 R 59 01011001
29 1B, [56x=0.33 . 54 01010100
30 L GEN\ 7 Gy=0.588 \ ¢ 8E 10001110
31 L\ Bx=0.133\ 27 00100111
32 [\, 20 By=0.119 1E 00011110
33 21 Wx=0.313 50 01010000
34 22\ Wy=0.329 54 01010100
35 23] Tstablished timings 1 00 00000000
36 2 Established timings 2 00 00000000
37 25 Manufacturer's reserved timings 00 00000000
38 _j_ 26 Standard timing ID # 1 01 00000001
39, ( 2l Standard timing ID # 1 01 00000001
7 1) 28 | Standard timing ID #2 01 00000001
41 29 Standard timing ID # 2 01 00000001
42 2A Standard timing ID # 3 01 00000001
43 2B Standard timing ID # 3 01 00000001
44 2C Standard timing ID # 4 01 00000001
45 2D Standard timing ID # 4 01 00000001
46 2E Standard timing ID # 5 01 00000001
47 2F Standard timing ID # 5 01 00000001
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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 ("359.55MHZz") 73 01110011
55 37 # 1 Pixel clock (hex LSB first) 8C 10001100
56 38 # 1 H active ("1920") 80 10000000
57 39 # 1 H blank ("160") A0 101000Q9:j
58 3A # 1 H active : H blank 70 0111000, |
59 3B # 1V active ("1080") 38 007700 /]
60 3C # 1V blank ("120") 78 01741509
61 3D # 1V active : V blank - 40 | Q1NGE00
62 3E # 1 H sync offset ("8") W\, |08 ~11.G2001000
63 3F # 1 H sync pulse width ("32") > |20~ 7| (0100000
64 40 # 1V sync offset : V sync pulse width ("52:8") o W 456%.4"%, 1701001000
65 # 1 H sync offset : H sync pulse width : V sync offiset :4V sync aC 00001100
41 width N
66 42 # 1 H image size (“344 mm") o~ 58 01011000
67 43 # 1V image size (“193 mm®) A e 11000001
68 44 # 1 H image size : V image size 'y 10 00010000
69 45 # 1 H boarder ("0") AN 00 00000000
70 46 # 1V boarder ("0") A - 00 00000000
71 # 1 Non-interlaced, Normal, né <‘erey, Separate sync, "/V pol 1A 00011010
47 Negatives N, |
72 48 Detailed timing descriptian# 2/ NN 00 00000000
73 49 # 2 Dummy Descripton Deiiaiuan P = 00 00000000
74 4A # 2 Dummy Descrigtds Dafinition - 00 00000000
75 4B # 2 Dummy Destripior/Definition 4 10 00010000
76 4C # 2 Dummy Degcriptor Definitior 00 00000000
77 4D # 2 Dummy{ Desciiptor Definition 00 00000000
78 4E # 2 Dunsiny Rescriptor Definic an 00 00000000
79 4F # 2 Dumny /Descriptor [[etaition 00 00000000
80 50 # 2 Dumpniy DescrintginDefinition 00 00000000
81 51 # 2 Durlimy Descrintar Definition 00 00000000
82 52 N\ #2Dummy Des:ripter Definition 00 00000000
83 52. [ 2 Dummy Beyciiptor Definition 00 00000000
84 ©4\ ) # 2 Dummy, Léscriptor Definition 00 00000000
85 \\&8 # 2 DurinqiyvRescriptor Definition 00 00000000
86 [\, 56 # 2 Dummy Descriptor Definition 00 00000000
87 57 # 2 Dummy Descriptor Definition 00 00000000
88 58 \ # 2 Dummy Descriptor Definition 00 00000000
89 £9. ] ¥ 2 Dummy Descriptor Definition 00 00000000
90 5. Cetailed timing description # 3 00 00000000
91 5B # 3 Flag 00 00000000
92 | ="C # 3 Reserved 00 00000000
93, (» oD | #3DataType Tag FD 11111101
oo T . g :)’, FreeSync Setting - Display Range Limits Offset V: H ("0 : 00 00000000
5 "
95 5F # 3 FreeSync Setting - Minimum Vertical Rate ("48Hz") 30 00110000
96 60 # 3 FreeSync Setting - Maximum Vertical Rate ("144Hz") 90 10010000
97 61 # 3 FreeSync Setting - Minimum Horizontal Rate ("173kHz") AD 10101101
98 62 # 3 FreeSync Setting - Maximum Horizontal Rate ("173kHz") AD 10101101
99 63 # 3 FreeSync Setting - Maximum Pixel Clocks ("360MHZz") 24 00100100
100 64 # 3 FreeSync Setting - Video Timing Support Flag ("Range Limit | 01 00000001
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Only")
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
108 6C Detailed timing description # 4 00 00000000
109 6D # 4 Flag 00 OOOOOOfl_‘
110 6E # 4 Reserved 00 0000GL10L, |
111 6F # 4 ASCII string Model Name FC M0 |
112 70 # 4 Flag 00 N0C2NIC0
113 71 # 4 Character of Model name ("N") - 4E | Q1201440
114 72 # 4 Character of Model name ("1") N[ 31 ~ 11.62110001
115 73 # 4 Character of Model name ("5") AN | 3504, 7] (0110101
116 74 # 4 Character of Model name ("6") -\ 36%4"% 1700110110
117 75 # 4 Character of Model name ("H") R “8 01001000
118 76 # 4 Character of Model name ("M") w | 40 01001101
119 77 # 4 Character of Model name ("A") o~ 41 01000001
120 78 # 4 Character of Model name ("-") A . 2D 00101101
121 79 # 4 Character of Model name ("G") 4 % 7y 47 01000111
122 7A # 4 Character of Model name ("A")/™, "\ 41 01000001
123 7B # 4 Character of Model name ("L" )4 N 4C 01001100
124 7C # 4 New line character indicatés end of ASCII string 0A 00001010
125 7D # 4 Padding with "Blank” chiasact > ~ 20 00100000
126 7E Extension flag AN o\ 01 00000001
127 7F Checksum = B1 10110001
128 80 DisplaylD EDID exierzion block tag, . { 70 01110000
129 81 DisplaylD versioiyre sision P\ 20 00100000
130 82 section size o %, 79 01111001
131 83 product tyge iGpnurier 02 00000010
132 84 extensigi cows( "N 00 00000000
133 85 Detailed |inzing Data Bl(cky, [tag# 22h] 22 00100010
134 86 BlczksRpvision ant Giver Data 00 00000000
135 87 Numbsi of Payload Extes'in Block 14 00010100
136 88 ~—r&’ | CLK/1000 (in kidz) [low bit 7:0] 7D 01111101
137 88\ ["Rixel CLK/1QUUXir*krz) [middle bit 15:8] 7C 01111100
138 ., BA\ " Pixel CIRIQ0T (ir kHz)  [high bit 23:16] 05 00000101
139 AN Tming Gption 05 00000101
140 I\""3C Horizontal Active Image Pixels [low bit 7:0] 7F 01111111
141 8D Horizontal Active Image Pixels [high bit 15:8] 07 00000111
142 8E "\ Horizontal Blank Pixels [low bit 7:0] 9F 10011111
143 8.l Horizontal Blank Pixels [high bit 15:8] 00 00000000
144 el horizontal Offset (Front Porch) [low bit 7:0] 07 00000111
145 Horizontal Offset (Front Porch) [high bit 14:8] / Horizontal Sync | 00 00000000
_j_ 21 Polarity: Negative [bit 15]
146 ( v2 Horizontal Sync Width [low bit 7:0] 1F 00011111
a7 -1_ 93 Horizontal Sync Width [high bit 15:8] 00 00000000
148 94 Vertical Active Image Lines [low bit 7:0] 37 00110111
149 95 Vertical Active Image Lines [high bit 15:8] 04 00000100
150 96 Vertical Blank Lines [low bit 7:0] 07 00000111
151 97 Vertical Blank Lines [high bit 15:8] 07 00000111
152 98 Vertical Sync Offset (Front Porch) [low bit 7:0] 83 10000011
153 Vertical Sync Polarity: Negative [bit 15] / Vertical Sync Offset 83 10000011
99 (Front Porch) [high bit 14:8]
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154 9A Vertical Sync Width [low bit 7:0] 07 00000111
155 9B Vertical Sync Width [high bit 15:8] 00 00000000
156 9C data block tag = Dynamic Video Timing Range Limits 25 00100101
157 9D block revision = 01 01 00000001
158 9E Number of payload bytes in block = 09 09 00001001
159 9F Minimum Pixel Clk/1,000 [low bit] 7D 01111101
160 A0 Minimum Pixel Clk/1,000 [middle bit] 7C 01111100
161 A1 Minimum Pixel Clk/1,000 [high bit] 05 00000101
162 A2 Maximum Pixel Clk/1,000 [low bit] 7D 01111101
163 A3 Maximum Pixel Clk/1,000 [middle bit] 7C 01111109 _‘
164 A4 Maximum Pixel Clk/1,000 [high bit] 05 0000G{ 04, |
165 A5 Minimum Vertical Refresh Rate 30 007712900 /|
166 A6 Maximum Vertical Refresh Rate:Bits 7:0 90 100d.00¢0
167 Dynamic Video Timing Range Support Flags/Maximum Vertical | 80 .0AQCEU0
A7 Refresh Rate s :Bits 9:8 N\ a
168 A8 CTA [DID Data block tag:81h] A\ 81 L. 0000001
169 A9 Block version :00 -\ 0G4/, 700000000
170 AA Number of payload bytes R 5 00010101
"CTA Block1 Tag Code and Block1 Length = 74 01110100
171 Vendor Specific Data Block code (011b) + Langthof following
AB | data block (n bytes)" 1 G N
172 AC AMD IEEE OUI Value N N 1A 00011010
173 AD AMD IEEE OUI Value AN 00 00000000
174 AE AMD IEEE OUI Value A 00 00000000
175 AF VSDB Version . - 03 00000011
176 BO Free sync Capability A 51 01010001
177 B1 Min refresh Rate [Hz] . "\, I\ NN 30 00110000
178 B2 Max refresh Rate [HZ] D= 90 10010000
179 B3 Free sync MCCS VCi2 Cade L 00 00000000
180 B4 Supported WCGuaan(l EUR feature ¢ 00 00000000
181 B5 Max Luminanca 1 00 00000000
182 B6 Min Lumingnca. i 00 00000000
183 B7 Max Luriinance 2 9 00 00000000
184 B8 Min Lumihancez [ A 00 00000000
185 B9 Mak rafzesn Rate {HzRit¢ 7.0 90 00000000
186 BA Max refiesh Rate TH.1:Bist  9:8 00 00000000
187 Maximum Fast Transocort Input Pixel Rate [kHZz] - bits 7:0 00 00000000
I\ NG
BR, \j.(suspended,sehteizero’)
188 Maximum &ait Transport Input Pixel Rate [kHZ] - bits 15:8 00 00000000
| L RC (suspendedsset to “zero”)
189 | Maximum Fast Transport Input Pixel Rate [kHZz] - bits 23:16 00 00000000
BD (suspended, set to “zero”)
190 Additional Sink information offset 00 00000000
RS, |\DP/eDP Port: offset from DPCD 0x403
191 “5DP Display Features Handshake DPCD offset 00 00000000
BF eDP Port: offset from DPCD 0x380"
192 [ CO0 Adaptive-Sync Data Block [tag# 2Bh] 2B 00000000
193 L " Block Revision and Other Data 00 00000000
194 |1 c2 Number of Payload Bytes in Block 0C 00000000
195 C3 Adaptive-Sync Operation and Range Information 27 00000000
196 Maximum Single Frame Duration Increase Allowed for Meeting | 00 00000000
C4 VESA Adaptive Sync
197 C5 Minimum Refresh Rate [HZ] 30 00000000
198 C6 Maximum Refresh Rate [low bit 7:0] [HZ] 8F 00000000
199 Maximum Refresh Rate [high bit 9:8] [Hz] / RESERVED [high | 00 00000000
874 bit 15:10]
200 C8 "Maximum Single Frame Duration Decrease Allowed for 00 00000000
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Meeting VESA Adaptive Sync
Flicker Performance”
201 C9 Adaptive-Sync Operation and Range Information 27 00000000
202 Maximum Single Frame Duration Increase Allowed for Meeting | 00 00000000
CA VESA Adaptive Sync
203 CB Minimum Refresh Rate [HZ] 30 00000000
204 CcC Maximum Refresh Rate [low bit 7:0] [HZ] 3B 00000000
205 Maximum Refresh Rate [high bit 9:8] [Hz] / RESERVED [high | 00 00000000
CD bit 15:10]
"Maximum Single Frame Duration Decrease Allowed for 00 00000000 T
206 Meeting VESA Adaptive Sync
CE Flicker Performance” — |
207 CF Reserved 00 N0Q00UA0 ™ |
208 DO Reserved 00 18000250
209 D1 Reserved e\ |00 5 C05C0000
210 D2 Reserved N\ 00 o ™= _l_L‘OOOOOOO
211 D3 Reserved A 0C,_ /=, *u0000000
212 D4 Reserved . 00§ 00000000
213 D5 Reserved . | O 00000000
214 D6 Reserved - 00 00000000
215 D7 | Reserved N . 1290 00000000
216 D8 Reserved N N 00 00000000
217 D9 Reserved A\ 00 00000000
218 DA Reserved A 00 00000000
219 DB Reserved - 00 00000000
220 DC Reserved 2| 00 00000000
221 DD Reserved A AVa 00 00000000
222 DE Reserved N ), 00 00000000
223 DF Reserved S\ i @ 00 00000000
224 EO Reserved " X 00 00000000
225 E1 Reserved 4 "\ 00 00000000
226 E2 Reserved ¢ 00 00000000
227 E3 Reserved & 00 00000000
228 E4 Reservec oN 00 00000000
229 E5 Refennd P4 00 00000000
230 E6 Resepd Q 00 00000000
231 E7 <« Reserved L 00 00000000
232 E8 _j_?eserved e 00 00000000
233 &5, ) Reserved \ W 00 00000000
234 AN Reserved\ 00 00000000
235 NNE Reserved 00 00000000
236 EC Reserved 00 00000000
237 ED Reserved 00 00000000
238 E=w. | Reserved 00 00000000
239 E reserved 00 00000000
240 _FC Reserved 00 00000000
241 [T F1 Reserved 00 00000000
242 ) 2 | Reserved 00 00000000
243 (1] F3 | Reserved 00 00000000
244 F4 Reserved 00 00000000
245 F5 Reserved 00 00000000
246 F6 Reserved 00 00000000
247 F7 Reserved 00 00000000
248 F8 Reserved 00 00000000
249 F9 Reserved 00 00000000
250 FA Reserved 00 00000000
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251 FB Reserved 00 00000000
252 FC Reserved 00 00000000
253 FD Reserved 00 00000000
254 FE Checksum A9 11000110
255 FF Checksum 90 10010000

Appendix. OUTLINE DRAWING
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NOTES:

1IN ORDER TO AVOID ABNORMAL DISPLAY, POOLINGAAND - “ITE e(0T,
NO OVERLAPPING IS SUGGESTED AT CABLES, ANTINNAS, AMERA, WLAN,
WAN OR FOREIGN OBJECTS OVER FPC, T-COM\LOCAT ONS,

2EDP CONNECTOR IS MEASURED AT PINI AND ITUUMATL G IENE
3MODULE FLATNESS SPEC (0.5mmd> MAX.
4."C )"MARKS THE REFERENCE DIMENSION.

SLCD HIGHEST PORTION MUST BE TOP_F % ARI. SR AtD OTHER LCM MATERIALS MUST BE LOWER THAN TOP POLARIZER.
N INX.

EXCLUDING FOUR CORNERS, THE S7~ SrillD
6MEASUREMENT OF THICKNESS MUST BE MEr \RED BY CALIPER OR |

1. L&agthiWidth/Thickness “»Caliper

2. Height : Height gauge
3. Flatness : Feeler gauge
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Appendix. SYSTEM COVER DESIGN GUIDANCE

Permanent deformation of system cover after reliability test

System
front-cover
System
rear-cover

System
front-cover
Sfatem
eaiCover

Definition

System cover including front and rear cover may de ormfduring reliauility W26t Permanent
deformation of system front and rear cover after reliability“iest show!d not iiitérfere with panel.
Because it may cause issues such as poolingmabnasmal display, white ‘spot, and also cell
crack.

Note: If the interference can not be avoided, please feel fréfe 1o cantact INX FAE Engineer for
collaboration design. We can help towenfy and'pass risk asséssment for customer reference.

Design gap A between panel & @ny coriponents on_sys em rear-cover

: ‘| H-— system rfar-cover tnner surface

Max. Thickness vl—bl i{;l

)
{ Companents, foreign ohjects,
wire, cable or extrusion on
syslem cover inner surface,

I
Ll
J
1
I
1
1
1
|
1
|

_.ldh _

U

Definitic

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.
peceuse zero gap or interference may cause stress concentration. Issues such as pooling,
abnormal display, white spot, and cell crack may occur.

Aaximum 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.

Design gap B1 & B2 between panel & protrusions
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Bl | —Protrusion
M = — =
|
f
| BLLF Labsi Bosduls Labs
I I " o — - B - - - S — {
| —- ; - iy | RS-
Protrusion : I
Gap between panel & protrusions is needed to preventghor k test failure. Recalse protrusions
with small gap may hit panel during the test. Issue such as cell crizek, abnurmal display may
occur.
Definition The gap should be large enough to absorb theimaiiimum displazenterit during the test.
Note: If the interference can not be avoided, pipase feel fri;e 1a.contact INX FAE Engineer for
collaboration design. We can help toernjand pass rig'c assess nent for customer reference.
3 Design gap C between system tr_c;x Fover & panel surface.
’_J System
L front-cover
:_T System
front-cover
e |
- 1‘ System rib higher
than LCD module
- System
rear-cover
Panel rear-cwer—/ .
|Gaj, between system front-cover & panel surface is needed to prevent pooling or glass
bréi«en. Zero gap or interference such as burr and warpage from mold frame may cause
oooling issue near system font-cover opening edge. This phenomenon is obvious during
wing test, hinge test, knock test, or during pooling inspection procedure.
Definitian 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
P

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

— (e ] [wecn

E HERE A

21080 WG

Al Ang

|

Asguls Labsl

=17
E M

Definition

Antenna cable or WebCam wire tho #d not overlap z\/ith_panel outline. Because issue such
as abnormal display & white.spot ¢iter backnack teet, hinge test, twist test or pogo test may
occur.

Note: If the interference’can ot be avoided, plez se feel free to contact INX FAE Engineer for
collaboration design2Ne ceii help to veritytana pass risk assessment for customer reference.

Interference eflarninaion of agténna sable and Web Cam wire

System Rear-cover
Sponge
WireiCable

_ JPanel Qutline

L

sponge require higher antenna cable
orWeb Cam wire

Yool

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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I’;mc‘l r:|.r umﬁ
_I r{—liu" r Burr
~ Swstem rear-cover tnner 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 AV
Fanel rear-cover
System
rear-gaver
N— Tape/Spondsa
Faoel rear-cover
— 7, sysem
{ | . rear-cower
\._\_h._'_.d"ll
\T—:pe.rsﬁnn 2 ]

Definition To prevent abnormal display & \ehite srbt after scuffing teSt, hinge test, pogo test, backpack
test, tape/sponge should be wvell ¢avered uncerspanel rear-cover. Because tape/sponge in
separate location may act &s preesul 2 congentretior location.

9 Material used for sysiesn ysar-cover —
AN,
N N— System rear-cover

Definition System redr-cover material with high rigidity is needed to resist deformation during scuffing
test, hirge test, pogc.test) or backpack test. Abnormal display, white spot, pooling issue may
ecer if low «igidity” niaterial is used. Pooling issue may occur because screw’s boss
ipositioning fer rmciule’s bracket are deformed during open-close test.
|Solid structtize: Giasign of system rear-cover may also influence the rigidity of system rear-
cover. The deformation of system rear-cover should not caused interference.

10 System base unit design near keyboard and mouse pad

System
rear-cover
System
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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11

Screw boss height design

Screw

ke

R

= System
7 rear-cover
Panel rear-cover

Screw

SCreyy BosE

| A B G

Fanel rear—cuver—f/ Gap reqssover

Definition

Screw boss height should be designed with respect to taadieight of bracket hottom surface to
panel bottom surface + flatness change of panel itself..Because gap'will exist between screw
boss and bracket, if the screw boss height is stnaner. As result \riile fasiening screw, bracket
will deformed and pooling issue may occur.

12

Assembly SOP examination for sysfem'front-cover with Hook design

Asseiioly Rressure
™ Tysiem

Q}_ £ ¥ front-cover

lth.-’_ Hook

System
rear-cover

W O

rssembly Pressure

Definition

13

To prevent panel cragk durLTg system front-cover assembly process with hook design, it is not
fecamriiended to nreds punel or any location that related directly to the panel.

..\ [Assembly.SGB exzinination for system front-cover with Double tape design

Assembly Force System

ﬂ IL ﬂ‘_/_l'mnmn'uer

—
| il

[ —— Double tape

5. System

rear-cover

Flat surface stage

Definition

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

Height difference
= 0.0% mm

. System

rear-cover wall

Components stack
(wire, spacer)

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

15 Touch Application : TP and LCD Module Combination for(v'hite Line Preventicsi

LCD AA
P

. —sezel Tape

v .-,

TiM&do LCD A A distance

1

2|TF Aszsembly tolerance
3|TF Ink Printing tolerance
4
5

Sponge thickness and tolerance
Inspection/Viewing Angle specification

&|Polarizer edge to LCD A4 distance and tolerance

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

B¥ B PRODUCT SPECIFICATION

: AA~Outline ———
@ Polarizer edge :
toLCDAA ™ CF Pol~Outline | FE I
——‘ i £ Pasrizee-Dutind
| [
Definition For using in Touch Application: to prevent White Line appears between TP and LCD madule.

combination, the maximum inspection angle location must not fall onto LCD polarizer==2ayg2,
otherwise light line near edge of polarizer will be appear.

Parameters such as TP VA to LCD AA distance, TP assembly tolerance, TP liir, printiiig
tolerance, Sponge thickness and tolerance, and Maximum InsnSetion/Viewing Aagle, rist be
considered with respect to LCD module’s Polarizer edae\ [ccation and ‘alereace. This
consideration must be taken at all four edges separately.

The goal is to find parameters combination that allowitaximim inspectiori’ang’e falls inside
polarizer black margin area.

Note: Information for Polarizer edge location and its tolerance ceiizbe derived from INX 2D
Outline Drawing (“AA ~QOutline” - “CF Pol~Outliie?).

Note: Please feel free to contact INX FAE Eagmnee . By providirg value of parameters above
on each side, we can help to verify and4pasy,the white (ine_ritk assessment for customer
reference.

16 Color of system front-cover maier al

. System

front-cover

R System

rear-cover

System
front-cover

System
rear-cover

Definition™s  [To prevent light leakage is seen at system front-cover due to material transparency, we
sugagest using dark color material (black) for system front-cover design.
17 -ﬁns—,:vction spec of gap E between system front-cover to LCD module surface
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PRODUCT SPECIFICATION
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White reflector

/—LCD Module
\—Metal frame \—Spacer N—Screw Boss
Section X-X System
Xt = % Gap E | front-cowver
; . ' : | Systém
,|I | rear-coyer

T qc_'J_

Metal frame Section Y-Y \ Sphacer
Spacer mating location

To maintain gap E (gap of system front-covertc\LCl) module) in i!staspection spec, especially
at location with maximum LCD deformatian (genter of LCD j2ngih), we recommend adding
spacer with design gap A smaller or@gaa' tcwgap E.

The allowable spacer mating location 19,0n "nodule metanfranie outside LCD Active-Area.
Note: If the interference can not b& a roided, please feel fre:s to contact INX FAE Engineer for
collaboration design. We can hzipto | Zrify andqgass risk assessment for customer reference.

Definition

Version 1.2 5 Jun. 2025 43 /48

prohibit

thari ' .
e 81 trei R con +86-13411884950

Th ight belongs to Innol ux. A
com Y19 P gthodeng61ghotna meih

www . szguangzhuo . com otmail.com jimei



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

B¥BYE 5B PRODUCT SPECIFICATION

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 Cushior

Open plastic ba AdHesive Tape Remove EPE Cushion

2. |Pane|
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B¥ B PRODUCT SPECIFICATION

Handle with care

Remove PET Cover (see next page)

quove PE Foam

'-K

\/
Finger Slot

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

3. |Doand Don’t ANJIY)Y ~\X Y
Do : ¢ Don't :
- Handle with hota wands. - Lifting with one hand.
- Handle parfe! atdeft andyrighit -
edge.

- Handle at PCBA side.
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InnvolLux
FFEYETE PRODUCT SPECIFICATION
 Don't | [ Dontt:
- Stack panels. - Put foreian stuff onto panel

- Press panel. - Put forelaanstuff underioanel

| Don't : .| Dont:
- Paste any material unte - Pull / Push white reflector

white refigclor shewf sheet
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InnvOLux

adha e PRODUCT SPECIFICATION
Don't : Don't :
+ Hold at panel corner. - Twist panel.

Do :

Dorvt -
Hold panel at top edge - /Press white reflector shee
while inserting contféciar while inserting connector.
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InnvoOolLux
FFBIE PRODUCT SPECIFICATION
Do : | Don't :
- Remove panel protector - Remove panel protgctor film
film starts from pull tape From film another side.

Don't :
- Touch or Press PCBA Area.
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