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4.5 DISPLAY TIMING SPECIFICATIONS

Signale lteme Symbole | Min.e Typ © | Maxo | Unite Note
Frequency+ Fce (550 | 7425 |\ (14113)7] MHz] @)
Period Teo ([7.08) | o4 | 218182 | nso El A
Input cycle toe -
Eyclo jtters Tease 002Teal g _(_n 02Tce | nse @ 1
Input Clock to = v 4 .
LVDS Clocke Pta e howe: TLVCCSe | 0.021 5o 0.02Te |« [
Spread speclium iy moql smgeFe 1.03*Fce | Mtz
modulation range< - o &)
Spread spectrum Feeue - - 1000 [ KHz! |
modulation frequency| ek
Frame Rates Fro | 3472 60+ (120} o 4 -
Vertical Display +| Total Tve | (looope | 11252 | F9A0) | T - | Tvz wd=Tube
Terme Active Display~ Tvde | 10800 1080~ W [ The ]
Blank= Tvbe 0 (15)° 450 1280, 0] The -
Frequency+ Fhe 54180 670 | (135) Kk B
Horizontal Display Total The | (015 [ 11U 1150+ ¢ | Th=Thd+Thb<|
Terme Active Displa, 1 de | 980~ L 9607 < Tcw -
Blank 0 nbe | (89) 1400 | 90s, [ Teo ]
After
Signal. | em. Symbol Mi o Max.. | Unit. Note .
|._Freq. ncy. Fc. 53700, 7425 945, | MHz @)
[ _Pericd. T, | 6w9. (1347 9863, | ns .
| L;L::(\glzl:rl:j‘ | 09 0.02:7c.| . 0.02°Tc. [ ns @)
- Mput Clockto . -
Lvils Clock P e TLYCCEY, -0.027Tc 0.02°Tc . )
Spread spectrum : “ .
maiaton eange.. |FAlkin_mod| S FFc. 1.03*Fc.| MHz ©
Spread spectrum -
_ | |modulatiopampauenay] 4052 100. | KHz
Fran = Rate - Fr. 47 60 120, | Hz. -
Velical Diggiay | i tal o TV 1095, 125, 2960 Th. | Tw=Tvd+Tvb |
Term.. Active 3= lay Tvd 1080, 1080 1080, Th -
[ 8ia Tvb. 5. 45 880.- Th.
Fil quer Fh 52.87. | 675 435, | KHz. .
Horizontal Display | | 2 501 [Th. 7015, 100, 7150 | Tc. [ Th=Thd=Thb
Term . ve DI nlay . | Thd 960 . 960 . 960 . TC -
Blant | 55 T40., G50, | TG
Y
5.2 OPT.CAL SPECIFICATIONS
Beflre
g Y. Symbol . Condition . Min_. | Typ.. | Max_ .| Unit | Note .
Red Rx. (0.662) -
ed.
” Ry- (0331}
Gx., (0.274).
Green.
Color, Gy 6=0°, 6y =0°, Typ- | (0.586) Typ+{ _ (), 6).7)
T . B, €5-2000., 0.03. (0138} 0.03 - ).
(CIE 1931). Blue
: By- Rgg:zz;f- (0.071) ]
White. W Clight. (0321) |
Wy (0.357).
Center Transmittance . T%.. (4.28). (4.75). - %, (1), (6).
Conirast Ratio.. CR. (1050)| (1500).. 1), (2).
lteme Symbole Condition Min.e| Typ.¢ | Max.¢| Unite Notes
Rx+ 0.661+
o
Red Ry 03310
Gxs 0.274~
Color Green®
Gy® &=0°, ov=0cw | Typ— { 0.9897) Typ +
A Bues Bxo C5-2000+ 0.03¢[ 01380| 003 | (M OMIH
By« RG=G=B=2‘55“ 0070
ray scale'
Whiteo Waxe C lighte 0318
Wy« 0.353¢
Center Transmittance« T%he (4.28)| (4.79) @ %o (1), (6)
Contrast Ratios CRo (050)] (15000 o @

Typ.520-> Typ.533

1.2 GENERAL SPECIFICATIONS Weight

2. MECHANICAL SPECIFICATIONS Weight
Typ.520-> Typ.533, Max.546> Max.560

2.0

2024.8.20

All
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Surface Treatment: High resolution adaptable AG, 3H hard
coating>AG type, 3H hard coating, Haze 25
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PRODUCT SPECIFICATION

The M238HCA-PMZ is a 23.8” TFT Liquid Crystal Display MNT 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
Screen Size 23.8 inch Diagonal mm He X
Driver Element a-si TFT active matrix \J - \ O
Pixel Number 1920 x R.G.B. x 1080 A pixels
Pixel Pitch 0.2745(H) x 0.2745(V) e -
Pixel Arrangement RGB vertical stripe o -
Display Colors 16.7M(6Bit+Hi-FRQ) olor -
Transmissive Mode AAS, Normally Biack B -
Contrast Ratio 1500:1(t50.) N\ 3)
Transmittance 4. 15(typy) ; %
Color Gamut 9R5B29% - (2)
Response Time 14ias (o0 G, typ.)
Weight AN 7yn.533¢
Display Orientation o, Sigrial input wity (1EX” - 1)
Surface Treatment AG(tyee, 3H harc,coating, Haze 25 - -
. Tatal call#1.2 W(Typ)
Power Consumption (Vce = 5.0¥, &r = 60Hz, White Pattern)
Note(1)
o
Front Side
Jack Side
X+C Board
Note(2) The Color ¢ amut’is measured with INX BLU.
Basea' » Co erage of SRGB color space on CIE-1931 system
Note(3),Thiz Contrast Ratio is measured with INX BLU ( w/o DBEF )
Version 3.1 24 October 2024 5/35
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2. MECHANICAL SPECIFICATIONS

Item Typ. Max. Unit Note
Weight 533 560 9
The mounting inclination of the connector
I/F connector mounting position | makes the screen center within £0.5mm as (2)
the horizontal.

Note (1) Please refer to the attached drawings for more information of front and back outline dimensions.
(2) Connector mounting position

(3) Please refer to sec.3.1 for more information of power consumption.

+- !-.I.\ﬁml.l.-.-‘
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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 (1),(2-1),(2¢2) |
Panel surface temperature(Operation) | Tsutface 0 65 °C (1),(2-35,(2:2 )]

Note (1)
(a) 90 %RH Max.
(b) Wet-bulb temperature should be 39 °C Max.
(c) No condensation.
Note (2-1) Panel surface temperature should be under conditiol of Wcc=5V, Fr=¢0Hz,Lypical LED string
current, 25°C ambient temperature, and no humidity control.
Note (2-2) Any condition of ambient operating temperature,thevsurface offaciiwg area should be keeping not
higher than 65°C.

Relative Humisiu (% RH)

100
S0 N (39, 90%)
an
l 60 }
| ' Operating (50°C,50%)
=
(60°C,30%)
70
\ 10 Storage Range
| | | | | ] I | | | |
40 20 20 40 60 80
Temperature {°C)
Version 3.1 24 October 2024 7135
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3.2 ELECTRICAL ABSOLUTE RATINGS
3.2.1 TFT LCD OPEN CELL

Item Symbol . value Unit Note
Min. Max.
Power Supply Voltage VCC -0.3 6.0 \% )
Logic Input Voltage Vin -0.3 3.6 Y |

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

should be restricted to the conditions described under Normal Operating“&onditions.

3.3 ABSOLUTE RATINGS OF ENVIRONMENT (OPEN CELL)
High temperature or humidity may reduce the performance of panel. Please store‘L&D panel within the
specified storage conditions.
Storage Condition: With packing.
Storage temperature range: 25+5 °C.
Storage humidity range: 50+£10%RH.
Shelf life: 30days

Version 3.1 24 October 2024 8 /35
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4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

CN1
LVDS Signals —»{ (30 pin) > TIMING — TFT LCD PANEL
( 2ports ) > CONTROLLER |
DC/DC CONVERTER &
REFERENCE

VCC — > VOLTAGE

GND —»

Version 3.1
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4.2 INTERFACE CONNECTIONS
PIN ASSIGNMENT(CNL1 : 30pins)

Pin Name Description

1 RXO0- Negative LVDS differential data input. Channel OO0 (odd)

2 RXO0+ Positive LVDS differential data input. Channel OO0 (odd)

3 RXO1- Negative LVDS differential data input. Channel O1 (odd)

4 RXO1+ Positive LVDS differential data input. Channel O1 (odd) o
5 RXO2- Negative LVDS differential data input. Channel O2 (odd) N
6 RX0O2+ Positive LVDS differential data input. Channel O2 (odd)

7 GND Ground A\ N> )
8 RXOC- Negative LVDS differential clock imput, (edd) = | 20 |
9 RXOC+ Positive LVDS differential clock tapui) (odd) 5,/

10 RXO3- Negative LVDS differential data injut. @hannel O3(ocd)

1 RXO3+ Positive LVDS differential data inpuc=Channel @3 (oid)

12 RXEO- Negative LVDS differential data inptit. Channel EG¥even)

13 RXEO+ Positive LVDS differential cata jnput. ChanieiEO (€ven)

14 GND Gipund \

15 RXE1- Negative LVDS diferentia=data inpit.\Chasinel E1 (even)

16 RXE1+ Positive LVDS differantial data input. Channel E1 (even)

17 GND - B Ground %,

18 RXE2- Negative LV DS {ifierential data inpu. Channel E2 (even)

19 RXE2+ Positive LvD 3dit erentiar’date’input. Channel E2 (even)

20 RXEC- ~Negative LVDSifigrenjial clock input. (even)

21 RXEC+ - (Pusitive LVDE differenual clock input. (even)

22 RXE3- Neguative LVDS differentizi data input. Channel E3 (even)

23 RXE3+ ~\Pugitive LVDS difierential data input. Channel E3 (even)

24 GND A NI : Ground

25 NC _ F. \LCD internal use only, Do not connect

26 SCL Va ~ I2C clock (for auto Vcom)

27 SDA o I2C data (for auto Vcom)

28 VCC,_ \ A +5.0V power supply

29 VEE.\ . +5.0V power supply

30 WEC Wa +5.0V power supply

Note. The dire<iiorn of pin assigan.ercis shown as below

Version 3.1
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Notice: There would be compatible issues if not using the indicated connectors in the matching list.
Connector Information

Note (1) Connector Part No.:

ltem Description
PTwo 187114-30091 or Equivalent
CviLux CVSC30NTORA-NH

Note (2) User’s connector Part No:

Type Part Number

Item Description
JAE FI-X30HL ~ I\
Mating Wire Cable Connector Part No [PTwo LVDS 27 type_287130-40382¢-1

Hamburg FCC-W00-30000¢-004\: or comphtitle  © |

Note (3) The first pixel is odd.

Note (4) Input signal of even and odd clock should be the same timing

1111.2|1 3|1, L xma
(odd) J (even)| (odd)}/(even

2,112,2
3,1

Ymax,

max, ]|
J_ Xmax

Ncte. Trie direction of pin assignment is shown as below

Version 3.1 24 October 2024 11 /35
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4.3 ELECTRICAL CHARACTERISTICS
4.3.1 LCD ELETRONICS SPECIFICATION

Value g
Parameter Symbol Min. i Max. Unit Note
Power Supply Voltage Vce 4.5 5.0 5.5 V
Ripple Voltage Vrp - - 300 mV
Rush Current lrusH - - 3 A (2)
Power Suopl White - 0.24 0.26 A 3a
pid Black lcc - 0.23 0.26 A @b 1]
Max Power Pattern - 0.50 0.55 _}_ A (€|
: Typ. FR - 2.50 273 Watt .
= 4
Power Consumption Max ER PLCD - 270 2= Watt_| _) a
Differential Input
\Voltage Vio 100 ] e n \I_ |
Common Input Ve 1.0 12 1.4 v
i Voltage |
LVDS interface - - . S &P
Differential Input High v ) \ 0.1 | v
Threshold Voltage ™ | ~ \ AN
Differential Input Low Vv 4 —I» i i v
Threshold Voltage L P \
Note (1) The ambient temperature is Ta =25+ 2 4.
Note (2) Measurement Conditions:
+5.00
o Q1 2201475 /\ﬁ
B W o * > Veg
I_ FUSE 4&3 (LCD Module Inputy
R1 1uF
47K
; X —
iz, | )
sy WA 1 " | J E: 28-K14?'D
\ 1K ‘
WRY /‘ N cz
’01—/\//}\/ N\ }_4
N 0.0uF
i L
J; -
Version 3.1 24 October 2024 12 /35
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Veg rising time is 470ps

WEG
I
[ 0.9Veoo
0 1%eo

GND
470ps

24 October 2024 13 /35
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Note (3) The specified power supply current is under the conditions at Vcc = 5V, Ta = 25 £ 2 °C, Fr = 60Hz,

whereas a power dissipation check pattern below is displayed.

a.White Pattern+ b. Black Pattern+

Active Areas Active Aress

c.Horizontal Pattern+

Active Areas

Note (4) The power consumition is/specified al'v 2 pattern with the maximum current.

Note (5) The LVDS input charazteristics are as iallows:

Single-end Signals

GND

v ffer ntial Signal

Version 3.1 24 October 2024 14 /35
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4.3.2 VCC POWER DIP CONDITION

Td
Vce
Vce(typ.)x0.9
Vce(typ.)x0.8
ov |
Dip condition:4.0=Vces4.5, Td<20ms
Version 3.1 24 October 2024 15 /35
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4.4 LVDS INPUT SIGNAL SPECIFICATIONS
4.1 LVDS DATA MAPPING TABLE

LVDS output | D7 D6 D4 D3 D2 D1 DO
LVDS Channel 00—~ order | 0GO | OR5 | OR4 | OR3 | OR2 | ORL | ORO
LVDSoutput | D18 | D15 | D14 | D13 | D12 D9 D8

LVDS Channel O1

Data order OB1 OBO 0G5 0G4 0G3 0G2 0G1
LVDS output D26 D25 D24 D22 D21 D20 D1¢

LVDS Channel O2 ™ pataorder | DE | NA | NA | OB5 | OB4 | OB3 | 022V |
soscrraos [ 35Soupa | 025 o0 o | o | |- os 1 gy
LVDS Channel EO L\égti 3?52?“ EDG70 EDF\?S EDR44 EDP33 {_r?sz ;R,L_;_Jr_%
s crr o1 [ 1255 00pa {018 | ois | ot 1ok o 1Cm o0
g 2 o
s cr 22 [iomotpa | o | oes | oaecoh on Toem | ou
LVDS Channel E3 |02 Gbr | na | 67 e | £qTYL Weos | Er7 | eRe
Version 3.1 24 October 2024 16 /35
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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 N

Color Red Green Blue | _i
r7|R6|Rs |Ra|R3|R2|R1|RO| G |C |C |© |63|c2|G1|G0| B 86|85 |Ba|B3lR2 B
706|5]|4 7 B2l 1o

Black ofofofofofof[olofofofofofofofofogofo[000}a 3]0
Red 1(1(1)1{1/1]1|1]0[0[0]0|0|0|0JQN010[0[0[ND0(0
Green 0101010/0/0/0)0LIL}1)11/1| (%00 0TI 00

Basic Blue 0/0/0[0]0/0/0[0]0[0[0/0[0|QpO0 1|1 latd(y|1|1]1

Colors Cyan olololololololol1|a|1]|a|2|8] 1|11l didal1|1]1
Magenta |1|1|1|1|1|21|1|1|ofololo]o|o 0 o e [@lu|1|1|1|1
Yellow 10122222 l2|2]2|2|rsa|@|2|2]OolCo]0]|0]|O]|0O]|O
White 11111111111;\_1111|1.__1111111
Red(O)/Dark0000000000|0’?UOO"1|00000000
Red(1) 0(0]0[0]0/0]0|1|Qo0n5]0]|0 0 (0%0(0(0/0/0]0[00

s Red(2) olojo|ojo|o|1|olajaltlojo|C|b0(oflofo[0]0|0|0fO

ray ; 0 I Il A I bl B DNl Il I el "l Hll Il Il Dl Il Il

Scale . A R : a8 : ) : N

Roe‘:j Red2s53) |1|1|1]1]1]1Lo%1halolalolo]colololololololalolo
Red(254) |1|1|1]1|1|sl1NGlo|olblalO|o|o|o|olo|o|o|lo|0]|0]O
Red(255) |1|1/1]1 |15 [ 1]0ley0 000|000 l0j0]o|0]0]0]0]O
Green(0) /Dark| 0 [0 | 0| 0 [« [(0j0 [0 |02 /G.G|0[0|0|0|0[0|0[0[0[0]0]O
Green(l) |0|o0|o|oN oG |o|o|eloiolojolo|1|olo]|o]o|o|o]|o0]O

Gra Green(2) [0|0|ogw/elololo|gpolojofo|o|1|o|ojo|o|o[0|0|0|O

Scale ) ::":’::l': 0 TR O A A O N A R AR

Gg‘;n Green(253) 0|0‘l o|lo|nlGna|1(1|1|2|1|1]0|1]0|l0|0|0|O0|O]|O]|O
Green(254) 00'0000|001111111000000000
Green(255) 01670 o@vélololali]1l1]2l1l1]1]0lolololololo]o
Blue(0) / Dark] 070 |0 |f=/ | G|o|o|ofo]ofo]ofo]o|o|ololofofoloo]0
Blue(1) ololo|lo|pjolo|o|o|olojo|o|o|o|o|o|Oo|O|O|O|O|O|1

s Blya(?) o|a|0»0v0|0o|o|o|o|olojo|o|o|o|o|o|o|O|O|O|O|1]0

ray ANSA T

Scale : :.i::...:::::::: :

B(I?er Blue(253) |o0|o%0|0|o|o|lo|o|olo|o|lo|o|o|lo|of2]|1]|2]2]21|1]|0]2
Blue(254) |0|o0|o0|o|o|o|lo|o|olo|o|lo|o|o|lo|of2|1|2]2]2|1]|1]O
Blue(255) |o0|o|o|lo]olo|lo|o|olo|lo]lolo]olo]ofa]1]2]2]2|1]1]2

Note (1) 0: L{ w tavel Voltage, 1: High Level Voltage
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4.5 DISPLAY TIMING SPECIFICATIONS

The input signal timing specifications are shown as the following table and timing diagram.

Signal Iltem Symbol Min. Typ. Max. Unit Note
Frequency Fc 53.66 74.25 145 MHz (3)
Period Tc 6.89 13.47 18.63 ns
Input cycle to T -0.02*Tc - 0.02:Tc | ns @)
cycle jitter
LVDS Clock Input Clockto | yoeg | L0.02¢Tc i 0.02*Tc ) J
data skew = I
Spread spectrum | i od | 0.97+Fc i 1.03*Fc | MHz
modulation range N
Spread spectrum = i i 160 KHz (©)
modulation frequency SSM N g
Frame Rate Fr 47 60 _I_ 20 L A -
Vertical Display Total Tv 1095 1125 2960 o [ ¥ Tv=Tvd+Tvb
Term Active Display Tvd 1080 | 1080, 1080 Th -
Blank Tvb 15 4 1€6Q rh -
Frequency Fh 52.87. _I_ /.5 135 KHz
Horizontal Display Total Th 2045, 1100 °r 1159 Tc | Th=Thd+Thb
Term Active Display Thd £962 960 " | 1960 Tc -
Blank Thb 1" 155 140y, [+"190 Tc -

Note(1): In Free-sync mode, only guaranteed no funcioneifailure, but dop’t giaranteed its quality of the optical

and cosmetic performance.

Note(2): The optimal Vertical Frame Rate is,59/1,3Hz for belt.nClure quality

Note(3): Because this module is operatedav [z only mode »dsyric and Vsync input signals are ignored.

Fc = Fr X Tv X Th, Fh(min 2&Falm/ri)/Th(min,), Fh(typ.)=Fc(typ.)/Th(typ.), Fh(max.)=Fc(max.)/Th(min.)

Please make sure the range of'pixel clocki » follow the below equation and Fc, Fr, Tv, Th

not allowed to get beyond.Zne min or may'spac.

Max Fc is includirig sgfead spectruia,
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INPUT SIGNAL TIMING DIAGRAM

- TI"I =
- Tod N > | T >|
e I LI LI | [ ]
Th
< |
DCLK [T e T e PR ] e e [ e [0
. — f‘Tl':—l Tt >« T q
| N\

Note (4) The input clock cycle-to-cycle jitter is defined ai below figures.\Trel =T, — Tl

le— To —plac Ti1v ple —

N
| i |
-4 I ’

sutier Jitter

Note (5) Input Tlstk to datasskavias defined as below figures.

Tul‘nYC CS

LVDS_DATA_3 (&T_X XXX XD
LVUS_DATA_QL)E(L_)( XX X X D

LvDs DATA_ 1 (i X X X X X O
LVDS_DATA_0 ¢ )(:;' X X X X X O

T

LVDS CLOCK _
Note (6) The SSCG (Spread spectrum clock generator) is defined as below figures.
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1'F SSM
g
Fcllcin_mod(max)
Fcllcin >
Fclkin_mod(min)
Note (7) The DCLK range at last line of V-blank should be set in 0 to Hdispiay/2
Version 3.1 24 October 2024 20 /35
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4.6 POWER ON/OFF SEQUENCE

The power sequence specifications are shown as the following table and diagram.

90%
I
Power supply for LCD 10% I
Veo o I
RN
| T1] 72 |
. | .
. | Valid data ==
Interface signal . | L
0w , —  AN————
Vi I I
| T3 | TN
I I
Power for backlight o OFF g O 1 OFF
Timing Specifications:
Valu\? N .
Parameters Min Vo | T Max Units
T1 0.5 D _i__ 110 ms
T2 0 (130 ) ms
T3 450 LN - - ms
T4 100 250 - ms
T5 0/ N 20 50 ms
T6 0.1 - 100 ms
T7 1000 S\ - - ms

Note (1) The supply voltage Gi the extarnGisy t';r,m for the module input should be the same as the definition
of Vcc.

Note (2) Pleasa insart a display biapk paitern during all T4.When the backlight turns on before the LCD
opeiaian of the LCLErurrisOff, the display may momentarily become abnormal screen and it will be
no reliability concern(14<100ms).

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

impgaance

Note (4)T7shc uld be measured after the module has been fully discharged between power off and on

pe od:

Note (55 Interface signal shall not be kept at high impedance when the power is on.

Notg, (6) INX won’t take any responsibility for the products which are damaged by the customers not

following the Power Sequence.

Note (7) There might be slight electronic noise when LCD is turned off (even backlight unit is also off). To

avoid this symptom, we suggest "Vcc falling timing" to follow "T6 spec".
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5. OPTICAL CHARACTERISTICS

PRODUCT SPECIFICATION

ltem Symbol Value Unit
Ambient Temperature Ta 2512 oC
Ambient Humidity Ha 50£10 %RH
Supply Voltage VCC 5 \%
Frame rate Fr 60 Hz
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"
LED Light Bar Inpqt Current Per I 38+ 15 mA |
Input Pin - __I
PWM Duty Ratio D 100 %

LED Light Bar Test Converter

INX R373B-EE-JIG_SMT-WR,

5.2 OPTICAL SPECIFICATIONS
The relative measurement methods of optical characteristics are shown in 5.2. The following‘¢&ms should be

measured under the test conditions described in 5.1 and stable eiwiroament shoviriin Nete (7).

Item Symbol Condition __' Min. | Ty Max. | Unit Note
Rx 0.£01
Red =
Ry 0,531
Gx 0.274
Color Green Gy 3 o 0585 | Typ +
ici OT0% 0, =0° Jyp— | 0. yp )
Chromaticity Bx N 20g 003 | 0.139 | 0.03 (1), (3).(7)
(CIE 1931) Blue iy |
By HG—G—B—‘ |55 0.070
8 ray scale
W5 ; 0.318
White 7= C light
Wy 0.353
Center Transmittance TY% 4.28 4.75 % (2), (6)
Contrast Ratio CR 1050 1500 - - 1), (2
Response Time Tee il 0,=0°, 6y =0° 14 20 ms 3)
Gamma 32426 0,=0°, 6y =0° 1.9 2.2 25 4)
RN\N , -
Viewing Angles, j ~orizontal, = g—+ — 88% 22 .
— N EAN\T 2 CR 2z 10 g0 | 80 | — | D¢ WO
Viewing Angie ‘ Verticain\ [ Oy- 80 89
Version 3.1 24 October 2024 22 /35
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Note (1) Definition of Viewing Angle (6x, 0y):

Mormal

gx=gy=10°

12 o'clock direction
S+ = Q07

G o'clock
&y = S[°

Note (2) Light source is the BLU which supplied by, [NXx ard the cell criving 4gitage are based on suitable
gamma voltages. Contrast Ratio (CR) =1.253,/ LO
L255: Luminance of gray level 255
L 0: Luminance of gray level G
CR=CR (5)
CR (X) is correspondixg w theyContrast Ratio of the point X at Figure in Note (6).
Note (3) Definition of Gray49-Gl 3y Switching«
- Tawe_ave IS the total average of the TGivdata (Measured by INX GTG instrument)
-Tsic Means the tfansition timeronngray N to gray M.(Measured by TEKTRONIX TDS3054B).

- The graw(ivyM) stands forthe (1),63,127,191,255) as the following table.
\S \V J

Rising time
0 63 127 191 255

Gray to Gray

0

63 T
Falingtitie | 127 [ ~——
191 ]
, 255 T

Aote %) Definition of Gamma:

Gamma is the value of gray level 32~128 at the center point X5 in Note (6).
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
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be executed after lighting Backlight for 40 minutes in a windless room.

LCD Module

LCD Panel

USB2000 CS-2000 or equivalent
—

-=t+ft--f----==-=-1 B S

Center of the Screen
500 mm

Lighv'Sbiald Room

A
il

= (AmSient Luminanca 2 2 lux)

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

Light source is the BLU(INX) and the cell Guiving véitage ai2 /gaged on suitable gamma voltages.

L255 (5) of .=EDwcdule
TKX)=————— - X 100%
Luminance (5) i BLU

Harizontal Line

T
!
L

=)
=
=)
[
o
F--- =
o

ab] | |

£ I |

- : :

“Tj Wl W2 - @ -------------- @ ------------ @-- @ . Test Point
3.5 | | | =110 8

i L O ©-
Active Area
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Note (7) Light source is the standard light source”C” which is defined by CIE and driving voltage are based on
suitable gamma voltages. The calculating method is as following :
1.Measure Module’s and BLU’s spectrum at center point. W, R, G, B are with signal input.
BLU is supplied by INX.
2.Calculate cell’'s spectrum.

3.Calculate cell's chromaticity by using the spectrum of standard light source “C”.
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6. RELIABILITY TEST ITEM
ltems Required Condition Note

Temperature Humidity Bias Ta= 50°C, 80%RH, 240hours
(THB)

High Temperature Operation
(HTO)

Low Temperature Operation Ta= 0°C, 240hours

. (LTO) (1).(2) {

High Temperature Storage Ta= 60°C, 240hours |

)

Ta= 50°C, 240hours

(HTS)
Low Temperature Storage

(LTS) Ta=-20°C, 240hours
Thermal Shock Test (TST) -20°C/30min, 60°C / 30min, 100 cycles |

Note (1) criteria : Normal display image with no obvious non-uniformity ancyaz line defect.

Note (2) Evaluation should be tested after storage at room temperawre f&r more than twabour
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7. LABEL
7.1 INX OPEN CELL LABEL

M238HCA-PMZ RoHS Rev. XX

CMXXXXXXXXXXXXLYMDNNNN

Barcode definition:

Code Meaning Descriptic.. S
CM Supplier code INX=Ci1
N8AMZ Model number M238HCA-PMZ=N8AMZ
X Revision code Cirmne24, ...
. Century=1, CLL=2, Demo0.=3, Epson=4, Fujitsu=E, Himax=6,
X | SourcedriverICcode | o hio7 Hynix=8, LDI=9\Matsushita= \NNECYS, Novatek=C,
OKI=D, Philips=EpR&masas=F, Samsung=¢,'Sanyo=H, Sharp=l,
X Gate driver IC code | TI=J, Topro=K, Toshiba=L,"Windbonc=NARITEK=Q, Fiti=Y, None IC
-
XX Cell location Tainan, Taiwwan="N Ningbo Chinas2N, Hsinchu Taiwan=SC
L Cell line # A VWL 12,~9/4B,~YZ
Module location Tainary, Tarvan="1N ; N .ng2a China=NP, Shenzhen China=SH
XX N ¢ P
®. 7 rochar China=NH
L Module line # i 1,2,~9AB,~YZ
Year: 2001=442002=2, 2003=3, 2004=4...
YMD Year, month, day Montia: 1~12=1, 2, 3,~,9,A, B, C
/ ) Day:1~31=1,2,3,~,9,A,B,C,~, T,U,V
NNNN Serial number_jﬁ _Manufacturing sequence of product
Version 3.1 24 October 2024 27 135
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8. PACKING

8.1 PACKING SPECIFICATIONS
(1) 28 lcd Panels/ 1 Box
(2) Box dimensions : 630 (L) X473 (W) X143 (H)mm
(3) Weight : approximately 15.8 Kg (28 panels per box)
(4) 896 lcd TV Panels / 1 Group
(5) Group dimensions : 1300 (L) X 1000 (W) X1257 (H)mm
(6) Weight : approximately 530 Kg / 1 Group

8.2 PACKING METHOD
(1) Packing Method ( EPS Box)

PLR boarg according to
the 2 2B mark” direction

(1) Group Dimenslons: 1300 (L) X 1000 (W) X1257(H)mm
(2) 28 Panels/ Box
(3) 32 Boxes / Pallet (896 panels)

Exslccator x.6

_J,,h,,___

L

STEP 2

i

afaf
Vi)
L8 kT

7
A
2ol

&7

|
~._ Two Exsiccator in a Hollow

28 Panels / Ba

Ct ner Protector x 2
= \L=700 mm)

4 PPBelt  pallet

R 300x1000x142(mm)
1 X x142(mm
Corner Protector x \
(L=1000 mm) I
SEP3
-
32 Boxes / Pallet
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(2) Shipping Mode

A TYPE (Air Transportaion) B TYPE (Sea&Land Transportation)
Full Stack Non-Full Stack Sea&Land Transportation Sea&Land Transportation
ull Stac on-rull slac (40ft HQ Contalner) (40ft Container)

Corner Paper x 4

32 Boxes / Pallet

32 Boxes / Pallet + 32 Boxes / Pallet 24 Boyes / Pallet + 32 Boxes(\Palle

C TYPE (Sea&Land Transportation)

Sea&Land Transportation Sea&Land Transportation

(40ft HQ Container) (40ft Container)
40ft HQ Container & 40ft C{iitainel

Contair =r Head Contain.r tail

Fllm Flim

32 Boxes / Pallet + 32 Boxes / Pallet 24 Boxes / Pallet + 32 Boxes / P. let

8.3 UN-PACKAGING METHOD

Un-packaging method is shown as feiiawiag tigures.

Spacer
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9. PRECAUTION
9.1 ASSEMBLY AND HANDLING PRECAUTIONS

(2)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 gan
prevent the damage and latch-up of the CMOS chips.

(5)Do not design sharp-pointed structure / parting line / tooling gate on the plastic 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 [rending corner.

(7)The gap between COF IC and any structure of BLU must be bigger than 2 mm/ This“s=2i1 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 iarcevon the suriacs=at an open cell. It might cause
light leakage or scrape.

(20)In the case of no FFC or FPC attached with.opan ¢ylls, customersicait refer the FFC / FPC drawing and
buy them by self.

(D)t is important to keep enough cleaani:e/between cusiomizrs’ front bezel/backlight and an open cell.
Without enough clearance, the une¥pec:an force duringsnodule assembly procedure may damage an open
cell.

(12)Do not plug in or unplug an I/ 7 (interface) cor. 2stor while an assembled open cell is in operation.
(13)Use a soft dry cloth withes{ chemicals for{cle:aning, because the surface of the polarizer is very soft and
easily scratched.

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

(15)When stéing upen cellsias\syiares 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_ .

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

(' 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 adwn and fapencel's broken by
abnormal methods. Two operators carry one hard box with their t'vo nands. Do h&idle hayd boxes carefully,
such as avoiding impact, putting down, and piling up gently.

(18.2)To prevent hard boxes sliding from carts and falling dovi, hard boyes shduld be placed on a surface
with resistance.

(18.3)To prevent an open cell broken or a COF damagaa in a hard box, please follow the instructions below:
(18.3.1)Do not peel a polarizer protection film uf arnopen cell cff4ima hard box.

(18.3.2)Do not install FFC or LVDS cables ¢ awopen cellinskaru box.

(18.3.3)Do not press the surface of anwoeivcell in a hart'@ox.

(18.3.4)Do not pull X-board when aa onan cell placed in a hard box.

(19)Handling — In order to praver gpen cells, €L s ,and components damaged:

(19.1)The forced displacement/oetween opcn/calls and X-board may cause a COF damaged. Use a fixture
tool for handling an@pzan el to avoid X*hoawd vibrating and interfering with other components on a PCBA &
a COF.

(19.2)To prexveanttnen cells,\and @OF's damaged by taking out from hard boxes, using vacuum jigs to take
out open cellsthorizontally is'veccmmended.

(19.3)Improper installation procedure may cause COFs of an open cell over bent which causes damages.
As installing an open cell on a backlight or a test jig, place the bottom side of the open cell first on the
backlight or th 2 testig and make sure no interference before fitting the open cell into the backlight/the test
jig.

(19.4)YAendic open cells one by one.

«DAveia 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.
(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.
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(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 mm. This can prevent the
damage of COF IC.

(28)The bezel opening must have no burr and be smooth to prevent the surface ai aq open cell s¢:apes.
(29)The bezel of a module or a TV set can not contact with force on the suyitagenor an opesiteell Jmight
cause light leakage or scrape.

(30)In the case of no FFC or FPC attached with open cells, customers can ierer the F3C / FPC drawing and
buy them by self.

(31)It is important to keep enough clearance between custameis’ Tront beze iaackligint and an open cell.
Without enough clearance, the unexpected force during iz odu'e assembl(’ ptaocedure may damage an open
cell.

(32)Do not plug in or unplug an I/F (interface) coniector while an assemblcd open cell is in operation.
(33)Use a soft dry cloth without chemicals for cleaningynecau.esiia surface of the polarizer is very soft and
easily scratched.

(34)Moisture can easily penetrate into an apen cell and rsay Cause the damage during operation.

(35)When storing open cells as aparesiar a long tinmie, the following precaution is necessary.

(35.1)Do not leave open .cells|in” high tempe ature and high humidity for a long time. It is highly
recommended to store open sells in the tepigarature range from 0 to 35°C at normal humidity without
condensation.

(35.2)Open cellg.shalybe stored in cark Hlace. Do not store open cells in direct sunlight or fluorescent light
environment;

(36)When aniient temperatuce 12 lower than 10°C, the display quality might be reduced.

(37)Unpacking (Cartons/Tray plates) in order to prevent open cells broken:

(37.1)Moving tray plates by one operator may cause tray plates bent which may induce open cells broken.
Two operators carry~ane carton with their two hands. Do not throw cartons/tray plates, avoid any impact on
cartonsi._ v ple es, and put down & pile cartons/tray plates gently.

(37.22Aray plate handled with unbalanced force may cause an open cell damaged. Trays should be
completaiy put on a flat platform.

(37.3)To prevent open cells broken, tray plates should be moved one by one from a plastic bag.
(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:

Version 3.1 24 October 2024 32 /35

Th ight bel I A thoti [ hibited
www.szguangzhuo(.ec%cr)nonrlg eongésc%oo eﬁggf@(hotﬁgiwggm ?Elnzwgﬁj@ﬁnewé?r&@cc;ml4?86—13411884959



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

INNOLuX PRODUCT SPECIFICATION
BEBIHE

(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 and open cells broken by
abnormal methods. Two operators carry one hard box with their two hands. Do handle hard boxes carefully,
such as avoiding impact, putting down, and piling up gently.

(38.2)To prevent hard boxes sliding from carts and falling down, hard boxes shoxiavbe placed onfa serace
with resistance.

(38.3)To prevent an open cell broken or a COF damaged in a hard box, p!case Teilow thesnstruttiolis below:
(38.3.1)Do not peel a polarizer protection film of an open cell off in a hard bJdx.

(38.3.2)Do not install FFC or LVDS cables of an open cell in a hafd bax.

(38.3.3)Do not press the surface of an open cell in a hard box:

(38.3.4)Do not pull X-board when an open cell placed in & haid box.

(39)Handling — In order to prevent open cells, COFs ;ar d component; damagtd:

(39.1)The forced displacement between open celi: an:, X-board may sause a COF damaged. Use a fixture
tool for handling an open cell to avoid X-boara ibrating and in:eyiesing with other components on a PCBA &
a COF.

(39.2)To prevent open cells and CCEsydanvaged by taking out from hard boxes, using vacuum jigs to take
out open cells horizontally is recammencd'ed.

(39.3)Improper installation proce e may causc *COFs of an open cell over bent which causes damages.
As installing an open cell on & backlight o 4 25t jig, place the bottom side of the open cell first on the
backlight or the testiig, and’make sure 0 iferference before fitting the open cell into the backlight/the test
jig.

(39.4)Handle.Gpen cells one by wrie.

(40)Avoid any“metal or conative material to contact PCB components, because it could cause electrical

damage or defect.

9.2 SAFETY RPRECAUTIONS
(D)If the liquid' :rystai material leaks from the open cell, it should be kept away from the eyes or mouth. In
case ¢ =oni ct with hands, skin or clothes, it has to be washed away thoroughly with soap.

(2*Afterne end of life, open cells are not harmful in case of normal operation and storage.

9.3 AZSEMBLY 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.
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(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. As handling panel, suggest
using tools to avoid X-Board vibrating, and do not interfere with any component on PCBA & COF.
(2)To prevent panel and COF damaged by taking out from hard boxes. Using vacuum jigs to handle pansis,
and take out panels horizontally.
(3)Abnormal operating procedure will make COF over bending induce product defiacisAs setting panels to

the test jig / backlight, put the panel with the bottom side first, and avoid n‘eddcliiig on neafsiaz,

9.5 STORAGE PRECAUTIONS
(1) Do not leave the O/C in high temperature, and high humidity for a long time. It is higily reCommended to
store the module with temperature from 20°C to 30°C and raletive humidity, betwaen £0% to 60%.

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

(3) The O/C should be stored in dark place. It is prohibitzd*o apply sunligint &r i'uorescent light in storing

(4) Store them in a dark place. Do not expose the madule 16 sunlight or fliarescent light. Products should not
be placed on the floor, but on the Pallet away frein,awzli) Prevest prosucts from direct sunlight, moisture nor
water; be cautious of a buildup of condensaicn. eep the termperatui2 at 255 °C and humidity 50+-10%RH,
if under this condition, storage life time is Lalew’ 6months. We stil suggest customer can manage first in first

out, and arrange production as fast&s ypo2zible within 6noriths period.

9.6 OPERATION PRECAUTIONS

(1) The LCD product should k€nperated ungernoral condition.
Normal condition i§ defined as below(
Temperature : 202152C
Humidity: €3+£20%
Display paitein : contintaliyrchanging pattern(Not stationary)

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

engineerii 3 advige . Otherwise , Its reliability and function may not be guaranteed.

9.7 OTHE 2

When fivea', atterns are displayed for a long time, remnant image is likely to occur.

Appendix."OUTLINE DRAWING
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