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1. GENERAL DESCRIPTION

1.1 OVERVIEW
M238HCA-LCB is a 23.8" TFT Liquid Crystal Display MNT module with WLED Backlight unit and 30 pins
2ch-LVDS interface. This module supports 1920 x 1080 Full HD mode and can display up to 16.7M colors.

The converter module for Backlight is not built in.

1.2 GENERAL SPECIFICATIONS

Item Specification Unit Note
Screen Size 23.8" real diagonal 1 9.%
Driver Element a-si TFT active matrix - NG
Pixel Number 1920 x R.G.B. x 1080 R L - ‘
Pixel Pitch 0.2745 (H) x 0.2745 (V) (7, PR _| - ‘
Pixel Arrangement RGB vertical stripe af --—s @ -
Display Colors 16.7M(8Bit) walor -
Transmissive Mode AAS,Normally hlack, ; L -
Surface Treatment AG type, 3H hard rm_tin_g Haze 25 AN - -
Luminance, White 270 ¢ ) Cd/m2
Color Gamut SRTGB 29%(typ) - (4)
Display Orientation _INX o (2)
ROHS,Halogen Free &TCO 8. ROHS, kange’Free TGS 8.0ompliance -
RoHS [a N\ S,Halri'a.r._:r_eu
. . -vial ! L I i
Low Blue Light Compliance blue-vialeuseg nentg(;ct/?e;\/l Lit. light spectrum ratio 3)
A ALV
Power Consumption Tatal13:832W(Max)@ceii:4.232W(Max.), BL:9.6W(Max.) Q)
Note (1) The specified power ¢onsyniption : Totw!= cell freference 4.3.1)+BL (reference 4.3.3)
Note (2)
Front Side
Back Sicle
| “~X+C Board

NOte (2) The ratio of display emission light in the range from 415-455 nm to the display emission of 400-500 nm
shall be less than 50%.
Note(4) Based on Coverage of SRGB color space on (CIE-1931) system
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2. MECHANICAL SPECIFICATIONS

Horizontal (H) 535 mm(Typ)
Module Size Vertical (V) 313 mm (Typ)
Thickness (T) 12.2 mm (Typ)
Horizontal NA
Bezel Area Vertical NA
Active Area Horizontal 527.04 mm
Vertical 296.46 mm
Weight Typ: 22709 ,Max: 2380g

Note (1) Please refer to the attached drawings for more information of front a@nd, back outline din‘enzioris.

3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

‘value :
Item Symbol | — Unit Note
M. Max
Storage Temperature TST -20 £9 °C (1)
Operating Ambient Temperature TOPS, t 0 50 °C (1), (2)

Note (1)
(a) 90 %RH Max.
(b) Wet-bulb temperature should be ‘@9 (C /Max.

(c) No condensation.
Note (2) Panel surface tepd| eratie)should be ¢ = snin. and 65°C max under Vcc=5.0V, Input fr =60Hz, typical

LED string current, 25°C _an ¥ient temperattire,”and no humidity control. Any condition of ambient operating

temperature, the surface @7 active area,siould be keeping not higher than 65C.
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Relative Humidity (%RH])

100 +
a0
80 ¢t
60 .
Operating
40 1
20
10 Storage Range
[ l l l l l 6 Ol s |
40 20 ] 20 40 80
Temperature {20}
3.2 ELECTRICAL ABSOLUTE RATINGS
3.2.1 TFT LCD MODULE
ltem Sy.mbol B _ vile Unit Note
i @ __Min. Max.
Power Supply Voltage VCCS -0.3 6.0 \% O
Logic Input Voltage )\ Vin -0.3 3.6 \%
3.2.2 BACKLIGHT WiNLT
T
e Value .
Itgr_._ _S—VTJU L Min. Typ Mo, Unit Note
LED Forward €yrrent Perd, o\ @),
SnoutPin - n ™ ” mA Duty=100%
(1), (2. (3)
LED Reverse Voltage Vr V Duty=100%
LED Pulsq Farward 1), ()
C tuPs\ T‘ W‘r) lo 300 mA Pulse Width <10msec.
urrent Pei \nput™?in and Duty=10%

Note (1) F

ma.ient damage to the device may occur if maximum values are exceeded. Function operation

should be restricted to the conditions described under Normal Operating Conditions.

Now (2) Specified values are for input pin of LED light bar at Ta=25+2 C (Refer to 4.3.3 and 4.3.4 for

further information).

Note (3) The devices on the light-bar can NOT be permanently damaged if operating condition is within the

absolute maximum ratings.
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4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

LVDS Signals —, > TIMING
( 2ports ) CONTROLLER
> TFT LCD PANEL
CN1
(30 pin)
DC/DC CONVERTER &
REFERENCE
vee —> VOLTAGE
GND —»
VLED——»| CEN2(6pir) > BACKLIGHT UNIT
N 9\
4.2. INTERFACE CONNECTIONS
PIN ASSIGNMENT
Pin Name P ~__Description
1 RXO0- W Nagative LVDS direrential data input. Channel OO0 (odd)
2 RXOO0+ A %, Positive LVDs differential data input. Channel OO0 (odd)
3 RXO1- % n_Negative VDS uifferential data input. Channel O1 (odd)
4 RXO1+ . Positiza LVOG differential data input. Channel O1 (odd)
5 RX02- #1_ | Neanatiye VDS differential data input. Channel O2 (odd)
6 RX0O2+ | rosiuye LVDS differential data input. Channel O2 (odd)
7 GND e Ground
8 RZQC- e Negative LVDS differential clock input. (odd)
9 PXQC+ N\ Positive LVDS differential clock input. (odd)
10 [\ “\RXO83- N\ Negative LVDS differential data input. Channel O3(odd)
115, 1) RXO3+ Positive LVDS differential data input. Channel O3 (odd)
12 RXEO- Negative LVDS differential data input. Channel EO (even)
13 RXEO+ Positive LVDS differential data input. Channel EO (even)
14 CAIL, Ground
15 RXE1- Negative LVDS differential data input. Channel E1 (even)
16 _ EXELl+ Positive LVDS differential data input. Channel E1 (even)
| 17| GND Ground
(e RXE2- Negative LVDS differential data input. Channel E2 (even)
 N\19 RXE2+ Positive LVDS differential data input. Channel E2 (even)
Q 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
Version 3.0 7 April 2022 8 / 42
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Pin Name Description

26 NC For LCD internal use only, Do not connect
27 NC For LCD internal use only, Do not connect
28 Vce +5.0V power supply

29 Vce +5.0V power supply

30 Vce +5.0V power supply

Note (1) Connector Part No.:

Item

Description

Type Part Number

PTwo 187098-30091

FCN WF13-422-3033 or equivalent

Note (2) User’s connector Part No:

Item

Description

Mating Wire Cable Connector Part No

JAE FI-X30HL

PTwo LVDS 27 type_287130n403029-1

Hamburg FCC-W00-260200/000M or compatble

Note (3) Input signal of even and odd clock should be the same timing

Note (4) The first pixel is odd.

1,11,

(o&d) (even

(0dd) Yeven)

2,112,2

3,1

max,l|

L, Xmax|

Pitch

Ymax,
Xmax
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4.3 ELECTRICAL CHARACTERISTICS
4.3.1 LCD ELETRONICS SPECIFICATION

Value .
Parameter Symbol Min. Typ. Man Unit Note
Power Supply Voltage Vcce 4.5 5.0 5.5 \% -
Ripple Voltage Vrp - - 300 mV -
Rush Current lrusH - - 3 A (2)
White - 0.290 0.354 A (3)a -
Power Supply Current Black - 0.288 0.345 A (3)
H line Stripe i 0691 | 0846 | A ool
Power Consumption PLCD - 3.456 4.232 W “ay |
LVDS differential input voltage Vid 100 - ..600 mV LN
LVDS common input voltage Vcm 1.0 1.2 N\ 4 L @)
Differential Input High '
Threshold \;:)Itageg VIH ) . 100 nl
Differential Input Low
Threshold VF(J)Itage VIL -100 \ v Fv

Note (1) The ambient temperature is Ta = 25 + 2 °C.

Note (2) Measurement Conditions:

+5.00
Q1 Z5K1475

0
P2 N o % e iy
— FUSE L (LCD Module Inpuf)
RA 1uF
47K ‘
|—_ ) [—
(High to Lo ’ =
(Control Signal) oz
12 ‘
St >>—‘_ G \/\1_\ A tll = x{i]
10
+120 ‘ |
VR K N
KPS N o\
W .
A 0.0MuF
N .
Vcc rising time is 470us
WG
o
[ 0.9%cc
01%eco
GMD
470ps
—.,. .‘—
Version 3.0 7 April 2022 10 / 42
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Note (3) The specified max 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. White Pattern b. Black Pattern

Active Area Active Area

. Horzontal Pattern

Note (4) The power consumption is specified «t theynattern with Aig,maximum current.

Note (5) VID waveform condition

Single-end Signals

GND

Cifieruntial Signai

[ViC| WIH

o
I

o

Version 3.0 7 April 2022 11 / 42
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4.3.2 Vcc Power Dip Condition

W
4.5V
4 0%
Td
Dip condition:4.0=Vcc=4.5, Td=29mg
4.3.3 BACKLIGHT UNIT
N N\ & T
Parameter Symbol Min. Tyn. Mex. i Unit Note
. 1),
LED Light Bar Input |\ 5 245 2% % v Duty=1000%,
Voltage Per Input Pin ' _
a N + a IPI(N)—7(5|;nA
LED Light Bar Current 1 1), (2
Per Input Pin IPIN Vo 5 O JEA mA Duty=100%
LED Life Time LLED 20000 o Hrs (3)
1)
Power Consumption PBL 8.4 9.6 W Duty=100%,
A NN i IPIN=75mA

Note (1) LED light bar imput \:cltage and cu:rennare measured by utilizing a true RMS multimeter as shown

below: The module must be operated wi:h censtant driving current.

i =

| Power [ R L T .

! AN | |

: : : Sonverter i )

| G}-:----—: With PYWIM i ! LED-Backlight-Module
Tmeme N ! Function ! W

_____________ +:_‘ e ]

Function :

generator (i) |

Note /ZxThe iifetime of LED is defined as the time when LED packages continue to operate under the

zonditions at Ta =25 +2 C and I=typical driving current until the brightness becomes = 50% of

its original value.

Note (3) Recommended PWM Control Frequence minimum is 240 Hz

Version 3.0 7 April 2022 12 | 42
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4.3.4 LIGHTBAR Connector Pin Assignment

(1) Connector:

Item

Description

Manufacturer

CviLux

Type part number

CI1406M1VL0O-NH or equivalent

Mating housing part number

CviLux C11406SL000-NH or compatible

Cx0.15
A
Ale A+ 0.15
Q
)c_).
iz -
! 8 [.- o -.I #0.40£0.15
T T Az
i i =
i o= - W
: H
! R N ﬂg
- R @«13 @
a_'fi__J

35 .
B 0.25(4~ 12P) 138
B'£0.25(2~ 3P) AN N
‘ 134
pmmm . D
I -1 W ‘ | _T Iy |J
?, ! ! ! 1 ! g2
AT = i i Sle
o NS i S
— ] ji{ <[
iﬁ PN N A }::J o4
| P> 14 ‘ 1.50 |
|_ L£0.15 058 2.95
16
CN1
Pin nur_.w.*_{\_r“_ NN\ Description
1 Cathode of LED string
2 Cathode of LED string
3 L\ VLED
4 VLED
5 Cathode of LED string
6 B Cathode of LED string

Note(1) Corivacto. wire type): CviLux Cl11406M1VLO-NH or equivalent.

nate(zpigser’'s mating connector part No.: CviLux CI1406SL000-NH or compatible.
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Back Side of Module

Pinl Define
LVDS !
RANYEN & W Y
X+C Board J
/ N/ N
| ol N |
Light Bar
4.4 LVDS INPUT SIGNAL SPECIFICATIONS
4.4.1 LVDS DATA MAPPING TABLE

LVDS output | B, W D6 DL | D3 D2 D1 DO

LVDS Channel O0 ™ 2 order |00 °| “OR5 (w/ond~ | OR3 | OR2 | ORL | ORO
LVDS output | /048 | D15\, ©4 D13 | Di2 | D9 D8

LVDS Channel O1 5 2 ordqer OBL | QBO’ | OG5 | OG4 | OG3 | 0G2 | OG1
LVDS sl D26 .|, D25 | D24 | D22 | D21 | D20 | DI9

LVDS Channel O2 "5 «dels | DE 4. NA NA | OB5 | OB4 | OB3 | OB2
VDS outp | Dpsy | D17 | D16 | DIl | D10 | D5 D27

LVDS Channel O3 |70 Srder .| NA{ J” OB7 | OB6 | 0OG7 | 0G6 | OR7 | OR®
VS output_[\, D¥ D6 D4 D3 D2 D1 DO

LVDS Channel EO I e order! | .BGO | ER5 | ER4 | ER3 | ER2 | ERL | ERO
LVDS opipypt/ D18 | D15 | Di4 | D13 | D12 | D9 D8

LVDS Chaninel =t

LVDS Shanivel E2

LVDS Channel 3

ata‘olyer EB1 EBO EG5 EG4 EG3 EG2 EG1
LVES,ctitput D26 D25 D24 D22 D21 D20 D19
Data Crder DE NA NA EB5 EB4 EB3 EB2
LVDS output D23 D17 D16 D11 D10 D5 D27
Data order NA EB7 EB6 EG7 EG6 ER7 ERG6

Version 3.0 7 April 2022 14 | 42
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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
Color Red clols é;reen . Blue e
R7|R6|R5|R4 |R3|R2|R1|RO 216l5!4 G3|G2|G1|GO 7 BGBSB4BBBZ’l ul
Black ojojojoj0jo0j0|0|0|0|O0|O|jO|O|lO|O|0O|O|O|0O]|O ﬂ|7|tj
Red 1{1|1{1|1(1|12(12/0/0(0|0|0O|0O|O0O|O0O|0O|0O|O|O|0L0NIwE
Green o|ojo|O0|0O|O|O|O|1|2|{2|2|1|1|2|2jojO|O|O|alT]t]|oO
Basic Blue 0{0/0|0}0|0|0|0/0]{0)0|0|0|O0|00 1|1 1La falfl1
Colors Cyan 000000001111111|1111|J;111
Magenta 11|11 1111000000‘(‘011|d|"L111
Yellow 111122112222 ({1|3p2,2|20J0 J|') o(o0|0]|0
White 1j1]1 (1)1 1]1 )1 j1]1)1|1 ¢ b 11 | 1 (1]1]1)1
Red(0)/Dark |0|0|0|0O|0O|0O|0O|0O|O|O|O|O0O|O0OjU|O|ONO|OYW|O|O|O|O]|O
Red(1) 0|0|0|0O|O|O|0O|2|0|0|2%0|&]|0 o,o‘u')oooooo
Red(2) 0jojo|joj0j0j1]|0 O(\W|L 0|00V &s0Cq0|0|0|0|0]|0O]|O0
Gray ; LNy 10 D e I A e I
Scale : I P I P Ay Py ] . | Ve : R A
R%fd Red(253) 1011|212 ]2]ola%0e|ololcM|eiolololo]|o]o]o]|o]:0
Red(254) 1111111 % )’b o(ojo|o0(00(0|0j0j0O|0O|O|0O]|O]|O
Red(255) 1/]1]1]1]1 11_,‘ | 140|0|P70|45|0]0|J0|0O]O0OJO|0O]0OJO]|0O]|O
Green(0) /Dark| 0 |0 | 0| 0| 0 LLO%.0 ‘ olololulu : ojojo0|jo0f0jO0|jO0Oj0O|j0O|0O|0O]|O0
Green(1) olo|o|o0]aloulo 0040|001 |0O|0O|0O|0O|0O|O]O]|O
Gray Green(2) 0|00 |0 [Q|0]|O 0’u|0 o|o0o|0|1|0|0O|O|O|O|O|O|O]|O
scale| o [N IR
Grcétan Green(253) |0 | Ogw/@eq o0 0LO|Of2)2|1/1|2)2/0|1(0/0|0|0|0|0|0O
Green(254) |0 400, | O Oi o(1({1|1|1{1|{1|1|0|0|0|0O|O|O|0O|O]|O
Green(255) G_PJO'J01001111111100000000
Blue(0) / Darkg 0, ¢/ 0 | O, | £ (Iu ojo|jojojojoj0j0|0(0jO0|j0O|0O|0O|O|0O]|O0
Blue(1) ofolo|o O|’1000000000000000001
Gray Blue(2) ‘0 o|jo0j@|0GyyO|jO|lO|O|O|O|O|O|O|O|O|O|O|O|OfO|0O]|1]|0
scae| NN LGN LR
B(I?er Rlte253) Cul N0 | ojo|jofo0oj0|j0j0j0O|jOjO|O0O|0O|0O|2f2|1|2|21]|1 1
Blue({254) oleldv|o|lojo|o|o|o|o|Oo|lOo|O|O|O|O|1|2|2|2]|2|1]|1]|O
| “\Biue(255) o|oj/ojo|O|OJO]O|O|O|O]|O|JO]JO]O|O]2]21|21]21]1[1]1]1
Note (1) O: Low Livel Voltage, 1: High Level Voltage
Version 3.0 7 April 2022 15/ 42
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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 56 74.25 | 97.98 MHz -
Period TC - 13.47 - ns
nputeycle ol ¢ =) 90261 | - | 0.02¢Tc | ns (1)
cycle jitter
Input Clock i . ) .
10 data skew TLVCCS| -0.02*Tc 0.02*Tc ps (2) 2
LVDS Clock Sﬁg;‘fﬁ% |
. * - *
modulation Fclkmfmod 0.97*Fc 1.03*Fc | MHz
range A Py
Spread \ =
spectrum i i : |
modulation | SM +00 2 |
frequency R
Frame Rate Fr 47 63 7 7" | Tv=Tvd+Tvb
Total Tv 1129, | #125 1840 Th -
Vertical Display Term Act|ve Tvd L08A 1080 1096 Th R
Display A |
Blank Tub ™, W20 45 '60 Th -
Horizontal 4 N 63 | 6780 04 | Kz
Frequency | < | >
Horizontal Display Term AT&SIP — U 10 | 1150 Te | Th=Thd+Thb
. Thd 6L, 11 960 960 Tc -
Dispicyv 2N
Frank | Thb . [, (90 140 | 190 Tc -

Note : Because this module is operated @y DE only moce,*Hsync and Vsync input signals are ignored.
Fc=Fr X Tv X Th,
Fh(min.)=Fc(min.)/T(1nin. ),
Fh(typ.)=Fc(typ.) Th{vgs),
Fh(max.)=FEc(max.)/ Th(min.)
Please makaisure the range »f pitel clock has follow the below equation and Fc, Fr, Tv, Th
notallcwad to get bayand tiremin or max spec.
IrmEkeaysync mode, only guaranteed no functional failure, but don’t guaranteed its quality of the optical

and cosmetic performance.
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o — }‘Tlc—l Te |« Tod N
| L
Data [ A\ I
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Note (1) The input clock cycle-to-cycle jitter is defined as below figures. Trcl =1 T, — Tl

[— T  —>le— T1 —dle— —>

Jitter Jitter
Note (2) Input Clock to data skew is defined as below figures.

TII_IYC CcCS
_l"l_ll'"_
[y —

LVDS_DATA_3 QX:_LX X AN X

LVDS_DATA_2 <_>E<-L>L Do o). "D G

LVDS DATA C:'j)kf \<_><_/" ><_><_>
VDS DATA_O <:>:("-_‘x — A X X D

-:-‘_-f—

LVDS CLOCK ;“

Note (3) The SSCG (Spreadfspactrum clock geri rator) is defined as below figures.

4 I/Fssm

-
S
1 clkin.modémaiy, |

F clkin

A 4

F clkin_mod{nin)

»gie(4) The DCLK range at last line of V-blank should be set in 0 to Hdisplay/2
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4.6 POWER ON/OFF SEQUENCE

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

90%- 90%- 4\ T7
e
- Power Supply- oV N 0%« 10%+
for LCD, Vcee . — | TELw—
— T24— —w| T5f—
- Interface Signal. .
(LVDS Signal of. 0V« Valid Data-
Transmitter), V)«
—»{ T3 ﬂ T4bar
50% 0%
- Power for Backlight. OFF- ON- N OFF. _
Timing Specifications:
Values \ D =4l ,
Parameters Vin Typ. = Vox Units
T1 0.5 -A N\ 10 ms
T2 0 20 20 ms
T3 450 -2 N - ms
T4 100 230 MY - ms
T5 0 s N 20 A 50 ms
T6 0.1 W - < 100 ms
T7 1000 % - - ms

Note (1) The supply voltage offthe'axiernal systin for t!te module input should be the same as the definition
of Vcc.

Note (2) Please insertia.zigpiay blacis patteinduring all T4.When the backlight turns on before the LCD
operation of the LCD turns g, thg, display may momentarily become abnormal screen and it will be
no reiakiity concern(T4<190mS).

Note (3) livcasayof VCC =wfiieverplease keep the level of input signals on the low or keep a high
Imigadance.

Note (4) T7 should be measured after the module has been fully discharged between power off and on
peri¢a.

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

Note (6) li"_jwen’ t take any responsibility for the products which are damaged by the customers not
fellowing 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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5.1 TEST CONDITIONS

e B RO BUE T "SBECIFICATION

5. OPTICAL CHARACTERISTICS

LED Light Bar Test Converter

CMI 35-D080484

Item Symbol Value Unit
Ambient Temperature Ta 2542 °C
Ambient Humidity Ha 50+10 %RH
Supply Voltage Vee 5 vV
Input Signal According to typical value in "3. ELECTRICAL CHARACTERISTICS"
LED Light Bar Input Current
Per Input Pin lei 75 mMApc |
PWM Duty Ratio D 100 %

7l
N |

5.2 OPTICAL SPECIFICATIONS

The relative measurement methods of optical characteristics are shown iy 5.2) The folloving=tenss should be

measured under the test conditions described in 5.1 and stable envircamént shown it Nate (3).

Item Symbol Condition _|_Min. Typ. | Mex. | Unit | Note
Rx 01587
Red 1 20
Ry | 10.859
G Gx 0,504
Color reen Gy Typ N20615 | Typ +
Chromaticity Bx 9.=(°, 5y =0° 0:03°] 0144 | 003 - (1), (5)
Y M\ \e0=B=253, \__ | 313
Wx ale 31
White = Gray sca:
Wy 0.329
Center Luminance of White 2
(Center of Screen) Le 200 250 - |cdim® (4), (5)
Contrast Ratio | CR 700 1000 - - (2), (5
Response Time  TGte \Fa 14 20 ms 3)
White Variatior W 0,=0°, 6y =0° 75 % | (5), (6)
. Horizontal | Ox-£r Ox+ 170 178 -
O — CR = 10 .
Viewing A”g'»e_r-L_‘Vertmal [y havr 170 | 178 — | Peg | (D)
o . Horizontal \ [ 24- 4 Ox+ 170 178 -
Angie\ e CR = 5 .
Viewing A0Sy Verticel. T hay- + By+ 170 | 178 ~ | Peo | (DO
\ “\Crosstalk CT -- -- 2.0 % | (5), ()
Flicker FLK -15 dB | (5),(8)
Color CGamut CG CIE 1931 system 95 99 % | (5),(9)
Note (1) Defi{ition,of Viewing Angle (0%, 0y):
Version 3.0 7 April 2022 20 / 42
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B o'clock
Eny- = 90"

Marrmal

gx =8y =0

Note (2) Definition of Contrast Ratio (CR):

12 o'clock direction
By = SO°

The contrast ratio can be calculated by the folloviing axpression.
Contrast Ratio (CR) =L255/L0

L255: Luminance of gray level 255

L 0: Luminance of gray level 0

CR=CR (5)

CR (X) is corresponding to the (Coiirast Ratio oidne point X at Figure in Note (6).

Note (3) Definition of Response Tir

a

- Tae_ave IS the totalaviarajy of the Teic 'ats,(Measured by INX GTG instrument)
-Teie Means thestrar sition time froin gy N to gray M.(Measured by TEKTRONIX TDS3054B).
- The gray (N,M),stands for the'(0,63,127,191,255) as the following table.

Rising time

0 63

127 191 255

R

R

]

Gray to Gray
N B
‘ 63
Falliny time 127
191
Y 255

Nate (a=Definition of Luminance of White (L¢):

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).

Note (5) Measurement Setup:

Version 3.0
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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 CS-2000T or equivalent |

—HEF--—--—-—--- . | _C _Il

Center of the Screen
500 mm _J

= =7 (Amintzaninance < 2 lux)

Zight Shinld Ruarn

Note (6) Definition of White Variation (8W):
Measure the luminance of gray level 255 &t 9 points
SW = Minimum [L (1) ~ L (9)] / Masimum [C (1) ~ bS]

HorizontaCine

¥

=\ M

o
-+--- =
=
=
[
o
---=
=

#=1t08

T

| ?

‘T‘ W”z---“'@ —————————————— @ ———————————— @ (%) : TestPaint
|

'

Active Area

Mowe (7)*2iosstalk measurement
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(0,0 Initial patternin active arca (0,0) {Subsequentpatternin active arca)

50% Gray
0% Gray .
(H!V} { Ht\’"‘
Yi(H/2,7v/8) Ye{H/2.7\/8)

CT% =|(YB- YA)/YA)|x100% CT% =|(YB- YA)/YA)|x100%
Where

YA= Initial pattern’s brightness at each specific position.

YB= Subsequent pattern’s brightness at each specific position.

Each specific position (H/8,V/2),(H/2,7VI8),(7TH/8,V/2) ard (r/2,VI8) for measure fient should be exactly the

same in both patterns.

Note (8) Flicker measurement

Flicker test pattern illustrated as belov.

The measurement position :
At the center of screen @oir(t(%); instrument w{ perpendicular to the screen(6x=0°, 6Y =0°)

The flicker value, FdB, cghtainer by the JETA Flicker method.

rrome N Frame M+1

i+
[
i+
[

R:Red G:Green B: Blue

-Gray level =black

LO
Gray level 50%

Note (9) Coverage of SRGB color space on CIE-1931 system
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6. RELIABILITY TEST ITEM
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Wave: Half-sine
Active Time: 11 ms

ltems Required Condition Note
Temperature Humidity Bias (THB) Ta=50C , 80%RH, 240hours (1) (2
High Temperature Operation D (2
(HTO) Ta=50°C , 240hours
Low Temperature Operation D (2
(LTO) Ta=0C , 240hours K
High Temperature Storage (HTS) Ta= 60°C , 240hours (1) (2) -
Low Temperature Storage (LTS) Ta=-20°C , 240hours (€E©) N _1
Acceleration: 1.5 G DA
Wave: sine
Vibration Test Frequency: 10 - 300 Hz
(Non-operation) Sweep: 30 Minutes each Axis (X, Y, Z)y= '\ o~
Acceleration: 50 G _'_ RAR)

Altitude Test

Ngn-(peration:30,040 ft / 24hours

Shock Test Direction : = X, £ Y, + Z.(one time_for
(Non-operation) each Axis) (
-20°C/30min , 60°C_ / 3Qrivins, 100 (1)
Thermal Shock Test (TST) cyclas,
25°C ,0n/10sec ,"Dff /140sec , 30,002 Q)
On/Off Test (ycles .
ContacyDissnarge: 73KV, (2)
ESD (Electro Static Discharge) = 31500F(330Q) & (%
Air Digcharges 15K\ 1100x4230Q) D2
Cnenation: 10,000 ft /.24 ours D (2

Note (1) criteria : Normal displawiniage ‘with no obvious non-uniformity and no line defect.

Note (2) Evaluation should ki taste Gyafter storag hat room temperature for more than two hour

Note (3) At testing Vibration ¢ n4 Shock, the'fixitza in holding the module has to be hard and rigid enough so

that the module wzuld not

be tviisted or bent by the fixture.

The fixing condition is €nown as belcw:

At RoomTemporature

LCD Modules

Fixture Cases

Version 3.0
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7. MECHANICAL STRENGTH CHARACTERISTICS
7.1 MECHANICAL STRENGTH SPECIFICATIONS

Item Condition Min Unit Note
Mechanical Strength 128" Gray Pattern 0.6 Kof -~
7.2 TEST CONDITIONS
ltems Description
1. Ambient lllumination : 10~15 lux
Test 2. Test Pattern : 128 Gray
Condition 3. Distance of the judgment : 30cm from th« surface of mosale
4. Viewing angle of the judgment : Front., -t
1. Push pull guage
Gage a. Model name : HF-50, maker :ALGC
g€ b. Shape of gage tip
Information . )
- Diameter : 2mm
- Thickness : 2mm a \
- To measure minimum foigewwban operatar ceticts any white spot and light
Definition of Co p ;
- leakage that have occwrrel while operats=aresses on back side of module
Minimum force .
with push pull gagiz. N

7.3 DEFINITION OF TEST POINTS

Measure the minimum force of test pointstat 128th«Gray patti:sn."Tie test points at back side of module area

is showing as below (If the test points' gin'i2e PCBA or TF’boedd, these points are not included).

Vartical Line

<__

Horizontel Line

N
“AIL N

PCBA

O

O

O

O

O

O

O

O

O

O W/3
D/4

O

D/8
W/E(ii

A

ssssssseenSeenennn e EEEEEEE
sesssmeEnnSeesen e EEEEEE N

I RERERERERLIEERENRENEY
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8. PACKING

8.1 PACKING SPECIFICATIONS
(1) 12 LCD modules / 1 Box
(2) Box dimensions: 620(L) X 348(W) X 390(H) mm
(3) Weight: approximately: 30.4kg

8.2 PACKING METHOD

Modulei&&FN | Pull ERBRT AL
[ [l ] nalll
LCD Module tape FEITERE Pull tappeRIERAIF |

Pull tape = ﬁ;ri_ﬁ_r
— — — . . . » Y ': DR ;
./

Anti-stotic Bag PCBA downwar

ushion(Down

odule

ushion(UP)

Note: @

PCBA downward

Figure. 7-1 Packing method
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8.3 PALLET

For ocean shipping

Sea/ Land Transportation (40ft HQ/40ft Container)+

PE Sheet
Elm Coree [ PREcDr
—\@ (S0 S Im M
-
PE She et
ke P DeChr
1 AT 250mmn
Flm

For air transport

Corner Protcstor

Corner Protector

/ (50*50*1250mm)

—|_ @
— N[ /
/ Pallet
| (1250*1050*143mm)
X
Carton label

Figure. 7-2 Packing method
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#EILE
==
Take Module out
Remove Cushion(top)
S LCD Module

8.4 UN-PACKAGING METHOD

Cut tape.Then Open Carton

ﬁ

¥

Figure. 8-3 Un-Packing method
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9. Innolux MODULE LABEL

The barcode nameplate is pasted on each module as illustration, and its definitions are as following
explanation.

IHFEEHCA—LCIE_I_I_ﬁg}iIE_{I I.:Ebl[} I:m_:us.

i

FOOOOCCYMDLNNNN I.B- = WAADE M 000

[0

CMNSACBXOOKLXXLYMDNNNN

(a) Model Name: M238HCA-LCB
(b) Revision: Rev. XX, for example: A0, Al... B1, B2... or C1, C2...ett

(c) Innolux barcode definition:

Serial ID: XX-XX-X-XX-YMD-L-NNNN

Code Meaning N\ Descri;.ti_o':_' _
XX Innolux internal use
XX Revision 1. Cover all the:hange
X Innolux internal use \" ~7 -
XX Innolux internal use \"Y (N .
Year U~9, 2001=1,,2(02-2, 2003=3...2010=0, 2011=1, 2012=2...

YMD Year, month, day Month: 1~12=1, 2, 3,~,9,A, B, C
N L Day: 1-31=%,2,3,~,9,A,B,C, ~, W, X, Y, exclude |, O, and U.
Line 1=1, Line 2=2, Line 3=3, ...

L Product line'#

NNNN Serial nunioer Manufacturing sequence of product

(d) Customer’s barcodeGefinition:

Serial ID: CM- N8A3B-X-X-X-XX-L-} X-LyYWD-NNNN

Code A _‘E‘.:‘,aning a _I: ot Description
CM B Supplier cede Innolux =CM
N8B8AGCR\ Model number M238HCA-LCB= NSACB
X Revision code Non zBD: 1,2,~,8,9/ ZBD: A~Z
L W Century=1, CLL=2, Demos=3, Epson=4, Fujitsu=5, Himax=6,
X | SqureagiveriCeode | o 17 Hynix=8, LDI=9, Matsushita=A, NEC=B, Novatec=C,
) _ OKI=D, Philips=E, Renasas=F, Samsung=G, Sanyo=H, Sharp=I, TI=J,
X T GeedriverIC code | 1opro=K, Toshiba=L, Windbond=M, ILITEK=Q, Fiti=Y, None IC =Z
XK Cell location Tainan Taiwan=TN, Ningbo China=CN, Hsinchu Taiwan=SC
Cell line # 1,2,~,9,A,B,~,Y,Z
. Tainan, Taiwan=TN ; Ningbo China=NP, Shenzhen China=SH
XX Module location FoShan China=NH
L Module line # 12,~9,AB,~YZ
Year: 0~9, 2001=1, 2002=2, 2003=3...2010=0, 2011=1, 2012=2...
YMD Year, month, day Month: 1~12=1, 2, 3, ~,9,A, B, C
Dav: 1~31:11 2! 3! ~l 9! 1 1 Cl ~l Tl Ul V
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NNNN Serial number By LCD supplier
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(e) FAB ID(UL Factory ID):

Region Factory ID
TW INX_D& & GEMN
TW INX_CH& &
NB INX_NAJ & LEOO
NB INX_NB,NCJ#& [& VIRO
NB INX_NDJ# [& COCKN
FS INX_A,B# CAPG

10. PRECAUTIONS
10.1 ASSEMBLY AND HANDLING PRECAUTIONS

(1) Do not apply rough force such as bending or twisting to thexmedule during essimbly.

(2) To assemble or install module into user’s systemycammbenarily in clean wdrkig areas. The dust and oil
may cause electrical short or worsen the polariZcr.

(3) It's not permitted to have pressure or impulseion|*ie modu!c*becsuse the LCD panel and Backlight will
be damaged.

(4) Always follow the correct power sequsace when LCD mcdul is connecting and operating. This can
prevent damage to the CMOS_Sichigs during latch=-up.

(5) Do not pull the I/F connectcr irnor out while ¢e moddle is operating.

(6) Do not disassemble thé¢ n oduie

(7) Use a soft dry clothiwiziput chemiéals var Gleaning, because the surface of polarizer is very soft and
easily scratched.

(8) It is dangefaus taat moisture/comeriito or contacted the LCD module, because moisture may damage
LCD mieduieiwhen it issoperating.

(9) Higintermperature or humidity may reduce the performance of module. Please store LCD module within
the specified storage conditions.

(10)When anfieat temperature is lower than 10°C may reduce the display quality. For example, the

respanse ti ae will become slowly.

10.2 STQAR+ “E PRECAUTIONS
M heri&toring for a long time, the following precautions are necessary.
(1) Store them in a dark place. Do not expose the module to sunlight or fluorescent light. Keep the
temperature between 5C and 30T at humidity 50+-10 %RH.
(2) The polarizer surface should not come in contact with any other object.

(3) It is recommended that they be stored in the container in which they were shipped.
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10.3 OPERATION PRECAUTIONS

(1) The LCD product should be operated under normal condition.

Normal condition is defined as below :
Temperature : 20+15°C
Humidity: 65+20%

Display pattern : continually changing pattern(Not stationary)

(2) If the product will be used in extreme conditions such as high temperature,high humidity,high c q

altitude ,display pattern or operation time etc...It is strongly recommended to contact Innolux for

application engineering advice . Otherwise , Its reliability and function may not be guaranteed.‘
10.4 SAFETY PRECAUTIONS $
(2) If the liquid crystal material leaks from the panel, it should be kept aw@ the eye . In case
of contact with hands, skin or clothes, it has to be washed away t@ y with s%
(2) After the module’s end of life, it is not harmful in case of normal o%eration and%
10.5 SAFETY STANDARDS 0

The LCD module should be certified with safety reg% oIIows@

(1) UL60950-1 or updated standard.

(2) IEC60950-1 or updated standard. %
10.6 OTHER b
i rem i e is likely to occur.

When fixed patterns are displayed for

Chassis

YX spring

R Flat sheetmetal

Chassis EMI Shielding Gasket

(Tape/Sponge)
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a) To prevent from abnormal display & white spot after Mechanical test, it is not
recommended to used spring type chassis.

Definition

b) We suggest the contact mode between Chassis and Module rear cover is
Tape/Sponge, sencond is Flat sheetmetal type chassis.

2 Tape/sponge design on system inner surface

<,)0.b

Chassis

System v
% rear
p

R b"\,
K

X
- [
CAV A

a) To.nlevent fro nosmal display & white spot after Mechanical test, We suggest
$ ing Tape/SpHng medium between chassis and Module rear cover could reduce

Y

the occurr hite spot
Definition
§ b) W i ;the Tape/Sponge, suggest it be lay over between set chassis and
module“vgar cover. it is not recommended to add tape/sponge in separate location.
Since each tape/sponge may act as pressure concentration location.

3 4, System inner surface examination

0N

<2
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HiE
a). Burr at Iogo ed , protrusi board will easily cause white spot.
Definition b). Keeping ce undernefth module is recommended.
). The ) on !&PCBA and Light bar connector should keep at least
m g struct tem cover inner surface.
4 pmg parteon m 's Chassis and electric wire needs gap structure.

»

—— Chassis

Module /

Chassis

FFC eleciric

A-A&:tion

Module

tric wire
B-B Section

A

LVDS Connector
Lighl bar coaneclor

The overlapping part on System’s Chassis and electric wire (FPC~FFC and wire) needs
Definition gap structure to avoid display of white spot by pressing overlapping part cause
interference.
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5 ‘ System cover’s ventilation outlet structure

Module

Set ventilation outlet structure ox.light source sitge of Module
Light source Connector

To prevent from abnormal display of light leakage, We suggest to set ventilation outlet

Definition structure on side of Module 14§t bar in system coveriher surface.

6+ | Material used for svsiam \=ar-cover+

Systemrear-cover+
+

a

System rear-cover matenal with high ngidity is needed to resist deformation during scuffing+
test, hinge test, pogo test, or backpack test. Abnormal display, white spot, pooling issue may+
occur if low rigidity material is used. Pooling issue may occur because screw's boss+
positioning for module's bracket are deformed during open-close test .«

Solid structure design of system rear-cover may also influence the rigidity of systems«
rear-cover. The deformation of system rear-cover should not caused interference.+

Defintions
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Te | Assembly SOP examination for system front-cover with Hook design+

Assembly Pressure+

System front-cover+

Hook« % !
System rear-covers b
S Q-

Assembly Pressure+
+ o~

%uk design, it is+

Definitione To prevent panel crack during system front-cover assgmbly proc

not recommended to press panel or any Iaatiun; |atec$‘ e panel.¢
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&+ | Permanent deformation of system cowver after reliability test~
System
O — 5 System
- = Rear Cover

Deformation System %
I Front U%
sl o

T ' er
Defo r ‘J
em
rant Cover

System
Rear Cover

—> Deformation
System

Front Cover

System
Rear Cover

=

System
Front Cover

s 5 System
Rear Cover

System
Front Cover

-5 System

E Rear Cover
> Deformation =

System coverincluding front and rear cover may deform during reliability test. Permanent+
deformation of system front and rear cover after reliability test should not interfere with panel.+

Because it may cause issues such as pooling, abnormal display, white spot, and also cell+

D%ana crack +
Mote: If the interference can not be avoided, please feel free to contact INX FAE Engineer for+

collaboration design. We can help to verfy and pass risk assessment for customer
reference.+
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9e

Design gap A between panel & any components on system rear-cover<

b
Max. Thickness

_ System
Front Cover
5
A Components, System
foreign objects, Rear Cover Inner
wire, cableor Surface

extrusion on system
cover inner surface
g

+

Definitions

Gap between panel's maximum thickness boundary &7 Sysieny's innergurta e components+
such as wire, cable, extrusion is needed for preventing from backpacissrpogo test fail +
Because zero gap or interference may cause strel:s concentration Vssuwvssuch as pooling.+
abnormal display, white spot, and cell crack may ovedr.+

Maximum flatness of panel and system rearcovenshould ke takun into account for gap+
design.+

Mote: If the interference can not be ayoideorgiease fedVree fozontact INX FAE Engineer for+
collaboration design. We canghsin o venfy and "pass)risk assessment for customer
reference +

104

| Design gap B betwetn s)stem froni.oovar & panel surface+

Definitiont’

System ribss hieher T
than MNT Module I__q[J
o
a — 5 System
Rear Cover

System
Front Cover

+
L]

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

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

Mote: 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.+
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¢ Design gap C between panel & system front-cover or protrusionse

Systemrib is higher
than MNT Module

Systemrib is higher
than MNT Mod '

System
Front Cover

s System
6/\/ \Q(b' Rear Cover

&
ap betw eg% system front-cover or protrusions is needed to prevent shock test failure.
Bemau%B ront-cover or protrusions with small gap may hit panel dunng the test. Issue
such as ck, abnormal display may occur.+

The gap should be large enough to absorb the maximum displacement during the test.+

Note: If the interference can not be avoided, please feel free to contact INX FAE Engineer for<

llaboration design. We can help to venfy and pass nsk assessment for customer
reference.<
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INNSLUX™ T BRODOET SPECIFICATION
BEIKE

12 For MNT borderless module usage, forward tilt angle limitation.

LCD Glass
Side

5 (Max.)

PCB Side

—ix ; \ Ground

For MNT I50rderless predi'e usage, forward tilt angle limitation is 5° maximum.

MNT bc.derless moaule ICD glass and blacklight unit are bonded by tape, to avoid tape peeling
liesue; we suggest for MNT borderless module usage, forward tilt angle limitation is 5° maximum.
(Note: If the.interiereste can not be avoided, please feel free to contact INX FAE Engineer for
collaboration “aesign. We can help to verify and pass risk assessment for customer
reference.

Definition

Appendix. OUTLINE, DRAWING
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ATA COF POSITION(X6), Don't Touch!!l (SI mechanical structure should not touch the position of DATA COF)
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NOTES:
17 "COF POSITION.
Z . CONNECTOR TYPE:
VDS Con: p—TWO 18709830091
L —BAR CON: CVILUX CIT406MTVLO—NH 01 405 (PANEL ATTACHMENT TOLERANCE)
5. THE DIMENSION EXCLUDE DeErORMA TTON. /
4 TOLERANCE WITHOUT NOTICED TO BE =+ 0.0mm. Eﬁ] O
5 THE COF AREA IS WEAK PLEASE DON'T PRESS THE COF AREA. v
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