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1.2 Display Colors: 16.7M(8Bit)->(6Bit+FRC)

P16

4.6 POWER ON/OFF SEQUENCEP Note(2)

Before:

Please insert a display black patierrinduring all T4 When the
backlight turns on before the/C&Uhoperation githe L/CD turns off,
the display may momentarity ‘aecome abnaringi sureen and it will
be no reliability concern(54<3700ms).fore:

After:

Please insert blagk pattérn beforezbackligh turns off and also
cover all T4 pervou If oacklighsstill siays on but signal of LCD
operation is riat completely off, on#4<100ms, some noise may
be momeatari'y shown ol sereen. This will not cause any
reliakilily concern.

N _

__r—___
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1. GENERAL DESCRIPTION
1.1 OVERVIEW

e B RV BUE T SBECIEICATION

The M238HCA-P9B is a 23.8" TFT Liquid Crystal Display MNT open cell with driver ICs and a
30-pins-2ch-LVDS circuit board. The product supports 1920 x 1080 Full HD mode and can display up to
16.7M colors. The backlight unit is not built in.

1.2 GENERAL SPECIFICATIONS

Item Specification Unit Note A
Screen Size 23.8 inch Diagonal mm N\
Driver Element a-si TFT active matrix _l - "®2
Pixel Number 1920 x R.G.B. x 1080 T pixel Vo
Pixel Pitch 0.2745 (H) x 0.2745 (V) = PN L -
Pixel Arrangement RGB vertical stripe ¢ -
Display Colors 16.7M(6Bit+FRGC; alor -
Transmissive Mode AAS, Normally Black - -
Frame Rate Typ:60, May: 100 Hz
Contrast Ratio 1000" 1-(ty_p<) )V
Transmittance . B(Iyp.) » %
Response Time 3 4n.T(\ Tto G, typ.)
Weight yD.54007"
Display Orientation lqnal input-aitin INX” - ()
Surface Treatment "[Higit resolutiorsad Japtable AG, ) i
3H hard coating,"Haze : 25%
Power Consumption __\‘IIaI cell: 1.4,W4Typ, @Fr = 60Hz, White Pattern)
2. MECHANICAL SPECIFISATIONS
ltem I\n__ﬂ_ Typ. Max. Unit Note
Weighy, 540 567 g
\Thi : mounting inclination of the connector
I/F connector imiyunting pasidon | makes the screen center within £0.5mm as (2)
\ AN\ the horizontal.

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

(2) Connectqr mounting position

(3) Pleageefer to sec.3.1 for more information of power consumption.
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3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value :
Item Symbol - Unit Note
Min. Max.
Storage Temperature TST -20 60 °C (1)
Operating Ambient Temperature TOP 0 50 °C @), (@

Note (1)
(a) 90 %RH Max.
(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 °G max:
Panel surface temperature should be 0°C min. and 60°C max under Vcc=510V, Inputifr =60Hz, typical LED
string current, 25°C ambient temperature, and no humidity colitron, Any conditian of &fbient operating

temperature, the surface of active area should be keeping net highei than 60°C..

Relative Humidity (%RHE)

100 —
90 N 88T, 90%)
g0 {

N Operdtin
| perating (50°C,50%)

| a0 1

| (60%,320%)
2L T- e
10 | Storage Range

"\ N L | | l | | | | |
a2 20 20 40 60 80

Temperature (°C)

3.2 ELECTRICAL ABSOLUTE RATINGS

3.2.1TFi CD OPEN CELL
I Item Symbol - Value Unit Note
Min. Max.
Power Supply Voltage VCCS -0.3 6.0 \% O
Logic Input Voltage Vin -0.3 3.6 \%

Note (1) Permanent damage to the device may occur if maximum values are exceeded. Function operation

should be restricted to the conditions described under Normal Operating Conditions.
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3.3 ABSOLUTE RATINGS OF ENVIRONMENT (OPEN CELL)
High temperature or humidity may reduce the performance of panel. Please store LCD panel within the
specified storage conditions.
Storage Condition: With packing.
Storage temperature range: 2545 °C.
Storage humidity range: 50+10%RH.
Shelf life: 30days

4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

LVDS Signals —, TIMING L

(2ports ) CONTROLLER |
N\ M

v

4

CN1
(30 pin)

DC/DC CONYLRTER &

REFERENCE
vCC —» . VOLTAGI: DATADRIVER IC
GND —» S N ~
4.2 INTERFACE CONNEZT1DONS
PIN ASSIGNMENT
Pin Na: *_n— _ Description
1 RXQ0- _Negatieas VDS differential data input. Channel OO0 (odd)
2 | S.RXO0+ . \Pusitive LVDS differential data input. Channel OO (odd)
3 RAO1- \Negative LVDS differential data input. Channel O1 (odd)
4 RXO1+ rositive LVDS differential data input. Channel O1 (odd)
5 RX0O2- Negative LVDS differential data input. Channel O2 (odd)
6 RXQ2+ Positive LVDS differential data input. Channel O2 (odd)
7 GNDY, Ground
8 RXOC- Negative LVDS differential clock input. (odd)
9 I XOC+ Positive LVDS differential clock input. (odd)
10 | »RXO3- Negative LVDS differential data input. Channel O3(odd)
W RXO3+ Positive LVDS differential data input. Channel O3 (odd)

N 12 RXEOQ- Negative LVDS differential data input. Channel EO (even)
13 RXEO+ Positive LVDS differential data input. Channel EO (even)
14 GND Ground
15 RXE1- Negative LVDS differential data input. Channel E1 (even)
16 RXE1+ Positive LVDS differential data input. Channel E1 (even)
17 GND Ground
18 RXE2- Negative LVDS differential data input. Channel E2 (even)

Version 1.1 30 August 2022 7132
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19 RXE2+ Positive LVDS differential data input. Channel E2 (even)
20 RXEC- Negative LVDS differential clock input. (even)
21 RXEC+ Positive LVDS differential clock input. (even)
22 RXE3- Negative LVDS differential data input. Channel E3 (even)
23 RXE3+ Positive LVDS differential data input. Channel E3 (even)
24 GND Ground
25 NC For LCD internal use only, Do not connect
26 SCL I12C clock (for auto Vcom)
27 SDA I2C data (for auto Vcom) |
28 VCC +5.0V power supply 4
29 VCC +5.0V power supply o~ _|
30 VCC +5.0V power supply ~ AW.Y,
Note (1) Connector Part No.:
ltem Description ) Y
PTwo 187098-30091
Type Part Number = N Wr13-422-3033 o
Note (2) User’s connector Part No:
ltem Description
JAE FI-X30HY, LN
Mating Wire Cable Connector Part No [PTwo |_.V\DS 27 type 28/132:403029-1
Hamourg FCC-W00-520000-000M or compatible
Note (3) The first pixel is odd.
Note (4) Input signal of even and odd clock skbuld,be tke sanfe timiiig.
(Of’ig)- (:Ié\/'en :!B’diig) % o
2,112,2
3,1
Ymax,
max,1|
Xmax
Version 1.1 30 August 2022 8 /32
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4.3 ELECTRICAL CHARACTERISTICS
4.3.1 LCD ELETRONICS SPECIFICATION

Value :
Parameter Symbol Min. Typ. Max. Unit Note
Power Supply Voltage Vcce 4.5 5.0 5.5 V -
Ripple Voltage Vrp 300 mV -
Rush Current lrusH 3 A (2)
White(60Hz) (0.28) | (0.31) A |(3)a _—I
Power supply Current Black(60Hz) lec (0.28) | (0.31) A (kL o,
Vertical Stripe(60Hz) (0.69) | (0.77) A |G
Power Consumption(60Hz) PLCD (3.46) 1({4.98) | Waity, |(-1)
Differential Input Voltage Vip 100 - _h 600 | mV | I ‘
Common Input Voltage Vew 1.0 1.’t_+ 1.4 A
LVDS |Differential Input High ; . 01 (v
interface |Threshold Voltage ™ ' _a
Differential Input Low .
Threshold Voltage VL 0_ ) A v
Note (1) The ambient temperature is Ta = 25 + 2 °C.
Note (2) Measurement Conditions:
+12V Ao
o ol Sidlay (LCD Module Input)
A T\_C /
JI: - Fuse L foc
| T uF
Rl | l
) |
v
o
/34}‘
|
Ragridn e o
ontrot Nignal R 4' 002 —
SW >>7 = Az 0.01uF
1k
Vcg rising time is 470ps
YRS
o
[ 0.9%cc
0.1%eoo
[ETN]
A70ps
—.,. .‘—
Version 1.1 30 August 2022 9/32
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Note (3) The specified power supply current is under the conditions at Vcc =5.0 V, Ta = 25 + 2 °C, Fr = 60Hz,

whereas a power dissipation check pattern below is displayed.

a. wiite Pattern b. Black Fattern

Arctive Area Active Area

. Hortzontal Pattern

il

Note (4) The power consumption isispenified at the pattern with the maximum current.

Note (5) The LVDS input charactiristics are as‘iv 'ows:

Single-end Signals

GHND

e

Diffe _ential Signal

Version 1.1 30 August 2022 10 /32
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4.4 LVDS INPUT SIGNAL SPECIFICATIONS
4.4.1 LVDS DATA MAPPING TABLE

LVDS Channel 00 L\égti Eféﬂft ODG70 oD|f5 ng4 ODR33 ODR22 ODRll oDlgo
DS channel 01 |30 T oho | o5 | 064 | 06 | 06z | o061
oscramerce | WSS oipa | 0 | 5xs |~ Get |0 | 03 | 0w bio—
sos cramaos [ USS st o5 | B pie | 03 o |oe | oo
5
LVDS Channel EO L\égti Eféﬂft Etgo EDR65 EDR44 EDR33 _'r@ EDRll__ %C__
soscramerey | WSt |- 0i8 |01 ~| Dt | Bis (| bi3\VTo
= =
VDS Channel B2 |0 T A | eos| coal, s | e
: ,
sos crameres | WSt | o501 | Db SO 500 1505 | 0w
Version 1.1 30 August 2022 11 /32
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4.4.2 COLOR DATA INPUT ASSIGNMENT
The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale data input for
the color. The higher the binary input, the brighter the color. The table below provides the assignment of

color versus data input.

Data Signal
Red Green Blue
Color G|G|G|G B B2
R7R6R5R4R3R2R1RO7654G3G2GlGO7BGBSB4B3BZ1 :;'
Black ojojo|jo0ofo0oj0|O0O|0O|0O|O|O|O|O|O|0O|O|0O|0O|O|0O]|0O]|O0C0Os
Red 1(1(1(1(1(1(12(1(0|0|0|0|0|0|0O|0|0|0|0]|0]|0g7T AV | 0
Green ojojo|jofojo|jojof2|1f1j1|1|1]1 1|00 0|0 0|ﬂ|00
Basic Blue o(ojo0|0|0|0|0|0|0O|O0O|O|0O|0O|0O0]|O0O[% |1 1011 N 1|1
Colors Cyan o(ojojojojojojofrj2j1y1|1|1 |~ | SN N I I e | 4 M1l
Magenta 112 (1(1(1(1]|2|{0{0|0|0|O0|0spC.0O |11t | i ’ Ti111(1
Yellow 11111112121 )2j2(1 _|1 1|oldlcdlo0lo]olo
White 101 oo fafafaafajafaa)apd a|adalala]a]1f1]1
Red(0)/Dark ([O|0|0 [0 |0|0|0|0|0|0O|0O|C0|&| 0|0, |O0O|CHN|O|0O]|0O]|0O]|O
Red(1) ojojo0|jo0o|j0|0|jO0j1|0|0]|0 \“0 0|0 CM|040|0|0|0O|0O]|O0
Gray Red(2) o|jojo|jofjojo|11|0 OO|0|'\ u|lo0 0‘0‘0 0|0|0|0|0]|0]|O
Scale : A R O O A R A N ‘ : aEON : I
R?efd Red(253) 1|1]1|1|1|1|0|2f0p|ov0|:0/Q%0|0n.0|0|l0|0O|O|0O|O|O|:0
Red(254) 111211211 | Q/(0|0[0|0|wiO|0|0|0O|0O|0O|0O|0O]|0O]|O
Red(255) 1]1/1]1|1)1/1%1,90|0|/0]l0|0CC|O|O|0O|O|O|O|O|O]|O]O
Green(0) /Dark| 0 [0 |0 | 0 | O | G oNGlulolblalfolo[o|o|o[ofofofo[0]|0]O
Green(1) 0/0|0|0 |00 OGI(; 0p0|0|{0j1(0f0|j0|0O|0O|0O|0O]|O
Gray Green(2) 0O|0|0|0|OQO0(0]|O0 ’ Q U l'0lo|lo|1|0|o|o|l0|0|0|0O|0O]O
Scale Z I N R KN | LGP EE A 1 SO [ I AU AR AR N A N AN I Z
Gr(zfen Green(253) 0|0 1O | 0 I /0/0(Y(1|j12j1j1y112j0(1|0|0|0|0O|0O|0O|0O]|O
Green(254) oO|C|D | Q&0 O |O0OfL|21f2|2j2f(2(2|10|0|0j0|j0|J0O|0O]0O]|O0
Green(255) |04 0.l¢/ 0|0 (0G4 1111111 /1]1/0]0f0|0]|0[0|0]O
Blue(0) /Dark |0 [0/0 |0 |0 [O ‘ 210(0|0|0j0O|O0O|O|0O|O|0O|0O|O|O|0O|0O]|0O]|O
Blue(1) 0 ‘ O|0|ON@wy (GO |O|O|O|O|O|O|O|O|O|O|O|O|O|0O|0O]|0]|12
G Blue(2) 0|00 |0 D|u o|oflo|jo|j0Oj0O|O|O|0O|O|O|O|O|O|O|O]|1]|O
ray . SN VR I 1 H PR O IR A U U R U R N D A A D R A I I .
Scale : e N ] I
B%fe Bie(253) 0 | 0 : dlbh|lo|o|o|o|ofojo|o|o|O|O|Of1]|21]2]|21]|1]1 1
Bivie(254) 0 nG | g/0|0|j0|jO0O|O|O|O|OfO|JO|O|O|Of1f2|2|2|2({2|2]0
Blue(255) 0 | op0j0j0Oj0OjOJjO]OJjOfO]JO]OfjO|O|O]1j2]21]|1f2]1]1]1
Note (1) O0: Low Level Voltage, 1: High Level Voltage
Version 1.1 30 August 2022 12 /32
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4.5 DISPLAY TIMING SPECIFICATIONS
The input signal timing specifications are shown as the following table and timing diagram.

Signal Item Symbol Min. Typ. Max. Unit Note
Frequency Fc 55 74.25 (110.64) MHz -
Period Tc (9.04) 13.47 18.18 ns
Inputcycle tol ¢ 10 02+Tc . 0.02*Tc | ns (1)
cycle jitter
Input Clock |p, \ces| -0.02¢Tc . 0.02Tc | ps @
to data skew
Spread =
LVDS Clock P X Eolk |
spectrum | FCKIN_ | g g7+p¢ - 1.03*Fc | MHz
modulation mod
range A QN )
Spread |
spectrum i i -
modulation | S e O
frequency N €
Frame Rate Fr (47) N 100 Hz | Tv=Tvd+Tvb
Total Tv (1090) 125 1300 |_@h -
Vertical Display Term Act|ve Tvd 1080 .\, 1080 1030 7T )
Display N\ A
Blank Tvb Tv-Tyay, | Tv-Tvd T Tvd Th -
Total Th 1015 1100 150 Tc  |[Th=Thd+Thb
Horizontal Display Actwe Thd Js0 960 960 Tc )
Term Display W)
Blank | Thb'.| ‘Thand |.T/rthd | Th-Thd | Tc .

Notel:Because this module is operated by P'ejenly mode| Hsymcwaiid Vsync input signals are ignored.
Fc=Fr X Tv X Th,
Fh(min.)=Fc(min.)/Th(min,),
Fh(typ.)=Fc(typ.)/Th(twb.),
Fh(max.)=Fc(max.)/"i(mn.)
Please make sure the range of piel c'ock has follow the below equation and Fc, Fr, Tv, Th
Not allowed te\get beyond th¢, mimor max spec.

Note.2:In Ereessavnc mode, onlguaranteed no functional failure, but don’'t guaranteed its quality of the

Optieal and cosmetic\esformance.

INPUT SIGNAL TIMING DIAGRAM

Version 1.1 30 August 2022 13 /32
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Tub

DATA

Note (1) The input clock cycle-to-cycle jitter is defined as belaw figures. Trcl = (%1 -1

¢— To —pla— Tl —pla— —

[l S W T
B 1

|

|
AN L_J

Jittar Jitter

Note (2) Input Clock.te, datér skew is detiaed as below figures.
M ‘II_.YC CS
Lt

LVDS_ DATA_3 Cﬁ)?b( XXX

X
LVDS ODRTA 2 X X X X X X >

Lv@sIDATA 1 ¢ Lok X XXX XD

LUBs DATA_O | W xR ® %

LVDS CLOCK

)

-
l-l_\-l--
- -

Note (3) The SSCG (Spread spectrum clock generator) is defined as below figures.
Version 1.1 30 August 2022 14 /32
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1'F SSM

[N

Fclliin_mod(max)

F clkin >

Fclkin_mod(min)

Note (4) The DCLK range at last line of V-blank should be set in 0 to Hdispiay/2

4.6 POWER ON/OFF SEQUENCE

The power sequence specifications are shown as the follcwingtable and diagaam.

=1 - W
a0 Yoy
[
Power supply for LCD 10%md N
Voo o __F |
i I I
| 71 I T2 |
|
I '_r
Interface signal .
Vi = N
I
| T3]
I
Power forbacklight Al OFF OH OFF
Timing Specifications:
| Values :
Parameters Min Typ. Max Units
T1 0.5 - 10 ms
Teao 0 30 50 ms
| A3 N 450 - - ms
- W74 100 250 - ms
) 0 20 50 ms
T6 0.1 - 100 ms
T7 1000 - - ms

Note (1) The supply voltage of the external system for the module input should be the same as the

definition of Vcc.
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Note (2) Please insert black pattern before backlight turns off and also cover all T4 period. If backlight still
stays on but signal of LCD operation is not completely off, or T4<100ms, some noise may be
momentarily shown on screen. This will not cause any reliability concern.

Note (3) In case of VCC = off level, please keep the level of input signals on the low or keep a high
impedance.

Note (4) T7should be measured after the module has been fully discharged between power off and on
period.

Note (5) Interface signal shall not be kept at high impedance when the power is on.

Note (6) INX won't take any responsibility for the products which are damaged by.{he customers riat
following the Power Sequence.

Note (7) There might be slight electronic noise when LCD is turned off (eyen baeklight unit'iy also ¢ff). To

avoid this symptom, we suggest "Vcc falling timing" to follow "t6 spec".
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4.7 FLICKER ADJUSTMENT

Flicker must be finely adjusted after module assembly and aging. Please follow the instructions below.

(1) Vcom adjustment type : Auto Vcom

(2) Flicker Pattern :
(Bright Sub-Pixel=G128 ; Dark Sub-Pixel=G0)

Frame M Frame N+1+

Black=G0+
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5.1 TEST CONDITIONS

e B RV BUE T SBECIEICATION

5. OPTICAL CHARACTERISTICS

LED Light Bar Test Converter

INX R373B-EE-JIG_SMT-RWR

ltem Symbol Value Unit
Ambient Temperature Ta 25+2 oC
Ambient Humidity Ha 50+10 %RH
Supply Voltage VCC 5 V
Frame rate Fr 60 Hz
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"
LED Light Bar Inpu_t Current I 75415 mA
Per Input Pin
PWM Duty Ratio D 100

—— —
N |

5.2 OPTICAL SPECIFICATIONS
The relative measurement methods of optical characteristics are shawn in5.2. The foliowing items should be

measured under the test conditions described in 5.1 and stablessriiroiment shownta Ndce (7).

Item Symbol Conditior | Min. | _'I‘IE,_ Max. | Unit Note
RX 0.630)
Red :
Ry £04347)
Color Green Gx (0.319)
Chromaticit Gy Typ— [(0.571) [Typ +
y o BX 6,20% 0y =02 \("[4i03 | (0.137) |0.03 SORONY
(CIE 1931) ue CS-2000
By R=G=R=251 (g'ois)
VA/X 2 352
White XS Gray scife ( )
o AWy (0.373)
Center Transmittance =0 0
(Center of Screen) Vv 70 5.95 & (1).(6)
Contrast Ratio CR 700 1000 - - D),(2)
Transmittance Vagiation ST 1.33 (4)
Response, K4 Tt ave 0,=0°, 6y =0° - 14 20 ms 3)
Gamraea.3cale \\ 1.9 2.2 2.5 (5)
Y Horizontal\ [* ox, & 89 -
Viewing Angle Ox. CR = 10 85 89 - Deg. (5)
Vertical Oy. 85 89
By. 85 89
Note (1) Definition f Viawing Angle (6x, 6y):
Version 1.1 30 August 2022 18 /32
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Mormal

gx=gy=0°

12 o'clock direction
G+ = SO°

G o'clock
&y = Q[°

Note (2) Light source is the BLU which supplied by IiNX anathe cell ¢riving «:zitage are based on suitable
gamma voltages. Contrast Ratio (CR) =\L255/ L0
L255: Luminance of gray level 255
L O: Luminance of gray level
CR=CR (5)
CR (X) is corresponding W the, Contrast Katio of the point X at Figure in Note (6).
Note (3) Definition of Gray:*o-Glay’'Switching«
- Taic_ave IS the total average of the' Téwdata (Measured by INX GTG instrument)
-Teie Means the tfansition time fronwgray N to gray M.(Measured by TEKTRONIX TDS3054B).
- The gray, (MyM) stands fortthe (0,63,127,191,255) as the following table.

| Rising time
0 63 127 191 255

Gray to Gray

0

63 ]
Falingtie | 127 \_
| 191 T —
| 255 ]

Mowe (4,2¢cfinition of Luminance of White (Lc):

Measure the luminance of gray level 255 at center point
Lc=L (5)

L (x) is corresponding to the luminance of the point X at Figure in Note (6).
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Note (5) Measurement Setup:
The LCD module should be stabilized at given temperature for 40 minutes to avoid abrupt
temperature change during measuring. In order to stabilize the luminance, the measurement should

be executed after lighting Backlight for 40 minutes in a windless room.

LCD Module

LCD Panel
USB2000 C5-2000 . oraguivalent

—— [ - )

e m | GOt EEEEETEERE e e . |

Center of the Screen |
500 mm

= %=  (Ambient _uminance < 2 lux)

Light-Shiele (loom

Note (6) Definition of Transmittance (T%):
Measure the transmittance at 9 polits.

Light source is the BLU(INXXalud the,cell driving voltage are based on suitable gamma voltages.

L2554£5) of LCD maoau'e
T(X) = N e X 100%
Luminance () of BzU
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Horizontal Line
] »

&

=

---- =
=

o

[

o

---%
L}

@ ______________ @ ____________ ®__ r’_{j - Test Point

#=1102

Vertical Line
=
3

Active &res

Note (7) Light source is the standard light sourze”C? wiiich is cefinigd by CIE and driving voltage are based on
suitable gamma voltages. The ¢alqulating methodsis ay following :
1.Measure Module’s and BLeY's spectrum at cediter point. W, R, G, B are with signal input.
BLU is supplied by NX
2.Calculate cell’s,zpeciuin.

3.Calculate cell's chromaticity by usingsthe spectrum of standard light source “C”.
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6. RELIABILITY TEST ITEM

Items Required Condition Note
Temperature Humidity Bias Ta= 50°C, 80%RH, 240hours
(THB)
High Temperature Operation R
(HTO) Ta= 50°C, 240hours
Low Temperature Operation — Ao
Ta= 0"C, 240hours
(LTO) 1).(2)
High Temperature Storage P
(HTS) Ta= 60°C, 240hours |
Low Temperature Storage — 50"
(LTS) Ta=-20°C, 240hours l
Thermal Shock Test (TST) -20°C/30min, 60°C / 30min, 100 cycles _J
Note (1) Criteria: Normal display image with no obvious non-uniformity and nc/lineyaefect.
Note (2) Evaluation should be tested after storage at room temperature fol. mor=2 than twofnouir.
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7. LABEL
7.1 INX OPEN CELL LABEL

M238HCA-POB RoHS Rewv. XX

CMINBA B XXX XLY MDNNNN

Barcode definition:

Code Meaning Description B
CM Supplier code RIX ZCM
N8A9B Model number M2@8HGA-PO9B=N8ASYR _ .
X Revision code TN 08D, C2:207N
X Source driver IC code Century=1, CLL:12,"Qenios=3, Epsonri=4 Fujitsu=5, Himax=6,

Hitachi=7, Hynix=3, LUI=9, Mats ushitas®, NEC=B, Novatek=C,
OKI=D, Philigs=&, (*enasas=F, Samuywng=G, Sanyo=H, Sharp=lI,

X Gate driver IC code TI=J, Topra=i4, Toghiba=L. Winc¢bonu=M ILITEK=Q, Fiti=Y, None
IC =z
XX Cell location Tainan, raiwan=TM Ningho/China=CN, Hsinchu Taiwan=SC
L Cell line # 4 1,2~,9AB,~Y,Z
XX Module location Tairian, Taiwan=Td"; Nirigbo China=NP, Shenzhen China=SH
N Nanhai China=NH
L Module line # ) 1,2,~9AB,~YZ
‘ear; 2001=1, 2002=2, 2003=3, 2004=4...
YMD Year, month,(day Month: 1~12=1, 2, 3, ~,9,A, B, C
- " \Pay: 1-31=1,2,3,~,9,A/B,C,~ T, UV
NNNN Serial Qqumber N Manufacturing sequence of product
Version 1.1 30 August 2022 23 /32
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8. PACKING

8.1 PACKING SPECIFICATIONS

(1)20 PCS LCD PANELS / 1 BOX

(2)BOX DIMENSIONS: 630 (L) X 473 (W) X128 (H) MM
(3)WEIGHT: APPROXIMATELY 11.4 KG

(4)720 PCS LCD PANELS / 1 GROUP

(5) Total Pallet weight: 450 KG

8.2 PACKING METHOD
Packing method (EPP Box) is shown in following figures.

Top Cushion*1 PGS

( 1= 10mm)
Cover
[paper boar 1
} ' "PCB board” acconding >
to the "TOP mark" dlirecilon
Spacar *1-4 PCS
{ t=2mm} ]
I

i Conar Pratector
O (01115 mim)
' =& m

ﬁ Caomer Pratecior
= (5050°1115 mm)

"' I] Carton Inner Box | =imm

Camar Prolecto

Spacer *18PCS

{ &= 2mm)
[ 4 - -
Pane|*20PCS . el
( A
Spacer*! PCS =-'O| AL D ox & /\l (L1300"W1000"H 140mm)
{ = 5mm) 0 mul t b& put outward ‘\\/
20 Panels/BOX 36 Box/pallet

-igure.8-1 packing method
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Sea & Land Transportation
(40ft HQ Container)

Caorrer Praotector
L=115mm,T=7mm)

PE Sheet

S

Lakel
[~—Corner Protector
L=700mm, T=Tmrmd

|_[>-PP Belt

gE/—F‘E Sheet

_’Mtor‘ner‘ Frotector
L=700mm, T=7mr2

/

ILr

e

Fllm

Vs
AW

7

[—Corner Protector

[ (L=1119mm, T=7rm}
\b\t&w Belt
Pallet

CL1Z00%%1000%HL4 Omm>

(36 Box / Pallet) + (36 Box / Pallet)

8.3 UN-PACKAGING METHOD

e B RV BUE T SBECIEICATION

Sea & Land Transportation  Air Transportation

PE Sheet

Corner Protector PE Sheet

{L=800mm,T=3mm>

Corner Protector

CL=600mm, T=3mr Corner Protector

CL=1115mm, T=7mm}

Corner Protector
CL=700mMm, T=7mm>

Corner Protectar

(L=700nm.T=7mn>
PP Belt
Corner Protector

C(L=1113mm, T=7mm>
o

FP Belt Pallet

(L1300 W 1000 {0 Omm)

Pallet
CLLZ00*W1000%HL40mm)

(36 Box / Pallet) + (24 Box / Palle 36 Box / Fatier

Figure.8-2 packing methcd

Un-packaging method (EPP Box) is shown in followirg fic ures.

Unpacking Method

Version 1.1
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igure.8-3 unpacking method
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9. PRECAUTION
9.1 ASSEMBLY AND HANDLING PRECAUTIONS

(1)Do not apply improper or unbalanced force such as bending or twisting to open cells during assembly.
(2)It is recommended to assemble or to install an open cell into a customer’s product in clean working
areas. The dust and oil may cause electrical short to an open cell or worsen polarizers on an open cell.
(3)Do not apply pressure or impulse to an open cell to prevent the damage.

(4)Always follow the correct power-on sequence when an open cell is assembled and turned on. This #an
prevent the damage and latch-up of the CMOS chips.

(5)Do not design sharp-pointed structure / parting line / tooling gate on the plagus part of a COF ¥Chip £ n
film), because the burr will scrape the COF.

(6)If COF would be bended in assemble process, do not place IC on the hending corner.

(7)The gap between COF IC and any structure of BLU must be bigger than 2 mm/ This“zan prevent the
damage of COF IC.

(8)The bezel opening must have no burr and be smooth to praveristhe surface oian #pen cell scraped.
(9)The bezel of a module or a TV set can not contact, with 1erce on the siisfiace of an open cell. It might
cause light leakage or scrape.

(10)In the case of no FFC or FPC attached with“ape\cells, customérs Can refer the FFC / FPC drawing
and buy them by self.

(D)1t is important to keep enough cleaiani e between cusitomgrs’ front bezel/backlight and an open cell.
Without enough clearance, the unexpecter force duringsnodule assembly procedure may damage an open
cell.

(12)Do not plug in or unplug an If=/(interface) cor. 2stor while an assembled open cell is in operation.
(13)Use a soft dry cloth withew{ chemicals, for{clizdning, because the surface of the polarizer is very soft and
easily scratched.

(14)Moisture caireasiiy penetrate<inig,ar open cell and may cause the damage during operation.

(15)When stiring upen cellsias\spiarss for a long time, the following precaution is necessary.

(15.1)Do not “ieave open cels in high temperature and high humidity for a long time. It is highly
recommended to store open cells in the temperature range from 0 to 35°C at normal humidity without
condensation

(15.2)Open ce Is shail be stored in dark place. Do not store open cells in direct sunlight or fluorescent light
environm._at.

(15)W hen ambient temperature is lower than 10°C, the display quality might be reduced.

(L' AUnpacking (Cartons/Tray plates) in order to prevent open cells broken:

(17.1)Moving tray plates by one operator may cause tray plates bent which may induce open cells broken.
Two operators carry one carton with their two hands. Do not throw cartons/tray plates, avoid any impact on

cartons/tray plates, and put down & pile cartons/tray plates gently.
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(17.2)A tray plate handled with unbalanced force may cause an open cell damaged. Trays should be
completely put on a flat platform.

(17.3)To prevent open cells broken, tray plates should be moved one by one from a plastic bag.
(17.4)Please follow the packing design instruction, such as the maximum number of tray stacking to
prevent the deformation of tray plates which may cause open cells broken.

(17.5)To prevent an open cell broken or a COF damaged on a tray, please follow the instructions below:
(17.5.1)Do not peel a polarizer protection film of an open cell off on a tray

(17.5.2)Do not install FFC or LVDS cables of an open cell on a tray

(17.5.3)Do not press the surface of an open cell on a tray.

(17.5.4)Do not pull X-board when an open cell placed on a tray.

(18)Unpacking (Hard Box) in order to prevent open cells broken:

(18.1)Moving hard boxes by one operator may cause hard boxes fell abwn and faoenfcel's broken by
abnormal methods. Two operators carry one hard box with their tf'vo hands. Do héxdle ha»d boxes carefully,
such as avoiding impact, putting down, and piling up gently.

(18.2)To prevent hard boxes sliding from carts and falling dovin, hard boies/shéula be placed on a surface
with resistance.

(18.3)To prevent an open cell broken or a COF,dainaged in a hard bex, please follow the instructions
below:

(18.3.1)Do not peel a polarizer protection 1l Gan open call'si ir"a hard box.

(18.3.2)Do not install FFC or LVDS ear'es uf an open ce'in a'nard box.

(18.3.3)Do not press the surfaceyoivan open cell in & hard box.

(18.3.4)Do not pull X-boards«her 2 open cellq. =ed in a hard box.

(19)Handling — In order to prevent open celis 4CRFs , and components damaged:

(19.1)The forced dispiacerfent betweeriopen cells and X-board may cause a COF damaged. Use a fixture
tool for handling.an ‘een cell to avcid X board vibrating and interfering with other components on a PCBA
& a COF.

(19.2)To prevint open cellsahd“COFs damaged by taking out from hard boxes, using vacuum jigs to take
out open cells horizontally is recommended.

(19.3)Improper ins:allation procedure may cause COFs of an open cell over bent which causes damages.
As installing «n open cell on a backlight or a test jig, place the bottom side of the open cell first on the
backlighi. »r the test jig and make sure no interference before fitting the open cell into the backlight/the test
Jig,

(12.4)Fendle open cells one by one.

(20)Avoid any metal or conductive material to contact PCB components, because it could cause electrical
damage or defect.

(21)Do not apply improper or unbalanced force such as bending or twisting to open cells during assembly.
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(22)It is recommended to assemble or to install an open cell into a customer’s product in clean working
areas. The dust and oil may cause electrical short to an open cell or worsen polarizers on an open cell.
(23)Do not apply pressure or impulse to an open cell to prevent the damage.

(24)Always follow the correct power-on sequence when an open cell is assembled and turned on. This can
prevent the damage and latch-up of the CMOS chips.

(25)Do not design sharp-pointed structure / parting line / tooling gate on the plastic part of a COF (Chip on
film), because the burr will scrape the COF.

(26)If COF would be bended in assemble process, do not place IC on the bending corner.

(27)The gap between COF IC and any structure of BLU must be bigger than 2.inm. This can pfevenithe
damage of COF IC.

(28)The bezel opening must have no burr and be smooth to prevent the surface=0f an oprizel . scraped.
(29)The bezel of a module or a TV set can not contact with force on the surface offan open'cell. It might
cause light leakage or scrape.

(30)In the case of no FFC or FPC attached with open cellsy cugtorners can iefer the#"FFC / FPC drawing
and buy them by self.

(31)It is important to keep enough clearance between|customers’ frownt bezai/backlight and an open cell.
Without enough clearance, the unexpected force \!urirjy module assembly procedure may damage an open
cell.

(32)Do not plug in or unplug an I/F (interface) vennector whilz<an assembled open cell is in operation.
(33)Use a soft dry cloth without chemicals Jor cleaning, <cause the surface of the polarizer is very soft and
easily scratched.

(34)Moisture can easily penatrate irito an open‘c 'l and may cause the damage during operation.

(35)When storing open cells as'spares for a'leigtime, the following precaution is necessary.

(35.1)Do not leave, tpenfcells in higa temperature and high humidity for a long time. It is highly
recommended t9 ‘steie open cells {n tH2 temperature range from 0 to 35°C at normal humidity without
condensaticn,

(35.2)Open cells shall be storeasin dark place. Do not store open cells in direct sunlight or fluorescent light
environment.

(36)When ambientitemperature is lower than 10°C, the display quality might be reduced.
(37)Unpacking\(Cariens/Tray plates) in order to prevent open cells broken:

(37.1)Mc ‘g tiy plates by one operator may cause tray plates bent which may induce open cells broken.
Two eperatc.s carry one carton with their two hands. Do not throw cartons/tray plates, avoid any impact on
cartonsitray plates, and put down & pile cartons/tray plates gently.

(37.2)A tray plate handled with unbalanced force may cause an open cell damaged. Trays should be
completely put on a flat platform.

(37.3)To prevent open cells broken, tray plates should be moved one by one from a plastic bag.
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(37.4)Please follow the packing design instruction, such as the maximum number of tray stacking to
prevent the deformation of tray plates which may cause open cells broken.

(37.5)To prevent an open cell broken or a COF damaged on a tray, please follow the instructions below:
(37.5.1)Do not peel a polarizer protection film of an open cell off on a tray

(37.5.2)Do not install FFC or LVDS cables of an open cell on a tray

(37.5.3)Do not press the surface of an open cell on a tray.

(37.5.4)Do not pull X-board when an open cell placed on a tray.

(38)Unpacking (Hard Box) in order to prevent open cells broken:

(38.1)Moving hard boxes by one operator may cause hard boxes fell down 2nd, open cells froked |y
abnormal methods. Two operators carry one hard box with their two hands. [0 wandie hard FGass carafully,
such as avoiding impact, putting down, and piling up gently.

(38.2)To prevent hard boxes sliding from carts and falling down, hard boxes should kg plated on a surface
with resistance.

(38.3)To prevent an open cell broken or a COF damagedsin ohard box, please 1dilow the instructions
below:

(38.3.1)Do not peel a polarizer protection film of an opel celi off in a had box

(38.3.2)Do not install FFC or LVDS cables of an cpen'zell in a hard box.

(38.3.3)Do not press the surface of an open cull in'a heird box:

(38.3.4)Do not pull X-board when an open qclljgiaced in atha aybux.

(39)Handling — In order to prevent opence s, COFs , anscoriiponents damaged:

(39.1)The forced displacement hetwee hopen cells‘and X-board may cause a COF damaged. Use a fixture
tool for handling an open ca!! to |avbid X-boare  yrating and interfering with other components on a PCBA
& a COF.

(39.2)To prevent oparicell® and COFs {!amaged by taking out from hard boxes, using vacuum jigs to take
out open cells harizotally is recomriend 2d.

(39.3)Impropenniatallation proceguré may cause COFs of an open cell over bent which causes damages.
As installing ‘an open cell on.a wacklight or a test jig, place the bottom side of the open cell first on the
backlight or the test jig and make sure no interference before fitting the open cell into the backlight/the test
Jig.

(39.4)Handle pen‘ealls one by one.

(40)Avor any Thetal or conductive material to contact PCB components, because it could cause electrical

damdygp or uefect.

9.2 SAFETY PRECAUTIONS
(1)If the liquid crystal material leaks from the open cell, it should be kept away from the eyes or mouth. In
case of contact with hands, skin or clothes, it has to be washed away thoroughly with soap.

(2)After the end of life, open cells are not harmful in case of normal operation and storage.
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9.3 ASSEMBLY AND HANDLING PRECAUTIONS
(1) One operator move hard boxes may falling down by abnormal method makes panel broken. Two
operators to carry hard boxes with their two hands. Do not throw hard box carelessly, avoid any impact,
and put down & pile hard box gently.
(2)To prevent hard boxes falling down via sliding on carts. Hard box should be put on a surface which won't

make hard box slide easily.

9.4 HANDLING — IN ORDER TO PREVENT PANEL BROKEN, COF AND COMPONENT
DAMAGED
(1) The displacement between panel and X-board may cause COF damaged. Asfiiandling panel, L sagest
using tools to avoid X-Board vibrating, and do not interfere with any componeat'on PCBA(& O
(2)To prevent panel and COF damaged by taking out from hard boxes. Ufiing wacuum jigh to haad!e panels,
and take out panels horizontally.
(3)Abnormal operating procedure will make COF over bending indluce product deiest. As setting panels to

the test jig / backlight, put the panel with the bottom side fiist, and avoid meadling«n nearside.

9.5 STORAGE PRECAUTIONS
(1) Do not leave the O/C in high temperature, and hiah Fuwhidity for a long,time. It is highly recommended
to store the module with temperature from 28C%\t0/59°C apd relative humidity between 40% to 60%.

(2) Do not store the O/C in direct sunlight

(3) The O/C should be stored in dark place. tis prohibited t¢ apbly sunlight or fluorescent light in storing

(4) Store them in a dark place. Do gitaexpise the moduie o sunlight or fluorescent light. Products should
not be placed on the floor, but ¢/ the @alle.t away.ffom agvall. Prevent products from direct sunlight, moisture
nor water; be cautious of a luilsygof condensatior. '{eep the temperature at 25+5 °C and humidity
50+-10%RH, if under this condéition, staraga,lifa time is below 6months. We still suggest customer can

manage first in first,ouand arrange pigdustion as fast as possible within 6months period.

9.6 OPERATIGN\WFRECAUTIONS

(1) The LC2.areduct shouid beaperated under normal condition.
Normal condition is defined as below :
Temperature : 20£15°C
Humidity: { 522064
Displav pati xrn : continually changing pattern(Not stationary)

(2) If the pr uct will be used in extreme conditions such as high temperature, high humidity, high
alitldé ,display pattern or operation time etc...It is strongly recommended to contact INX for application

engineering advice . Otherwise , Its reliability and function may not be guaranteed.

9.7 SAFETY PRECAUTIONS
(2) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth. In case
of contact with hands, skin or clothes, it has to be washed away thoroughly with soap.

(2) After the module’s end of life, it is not harmful in case of normal operation and storage.
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9.8 SAFETY STANDARDS

The LCD module should be certified with safety regulations as follows:

Requirement Standard remark
UL UL 62368-1, 2nd Edition, 2014-12-01
cUL/CSA CSA C22.2 No. 62368-1, 2nd Edition 2014-12
CB IEC 62368-1: 2014
9.9 OTHER

When fixed patterns are displayed for a long time, remnant image is likely to occur.

Appendix. OUTLINE DRAWING
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