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REVISION HISTORY

1.0 | 2020.09.04 | All | Tentative Spec was first issued.
1.1 2020.10.26 P19 Modify color gamut
1.2 2020.11.14 P16 Modify Min H Frec
2.0 2020.12.12 All Preliminary Spec was first issued.
3.0 | 2021.01.12 | All |Approved Spec was first issued.
Modify 4.3.3 BACKLIGHT UNIT
P12 Before:
Value« .
Parameter+ | Symbold: Min_- -. Typo | Maxe | Unite
LED Light Bar Current 1 , | 1
Power Consumptions PBL# — 1.42¢ 6.912¢ We
11 ——————————— e —————————————— —
After:
Parameter< p Symbuh. Mine | \'TT:: yr— Unit+
LED Light Bar Input _ . : ,
Voltagelgper Ir:pLﬂpFL’Jinu N i e s o
LED Light Bar Current | | | | | _,
Ip'_egrmpu; ! | PNed ste | 33 | 380 | mAv |
| LED Life Timee | LLED¢ | 300000 | ¢ _ ¢ | Hrse |
| || Power Consumptions | PBLe 7.00 8.026¢ We
Appendix 2. OUTLINE DRAWING
| P36 |Change Module Label Place
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1. GENERAL DESCRIPTION

1.1 OVERVIEW
M215SHCA-LCZ is a 21.5" 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

o Mem Specification __Unit | Note

Screen Size 21.5" real diagonal

Driver Element

a-si I F 1T active matrix

Pixel Number

1920 x R.G.B. x 1080

Pixel Pitch

0.24795 (H) x 0.24795 (V)

Pixel Arrangement RGB vertical stripe
Dlsplay Colors 16.7 7M(8bit) |
_
Surface Treatment AG type, 3H hard coating, Haze 25
Luminance, White 250 Cd!m2
Color Gamut 99% sRGB (Typ.)

Display Orientation

Signal mput with “ INX"

blue-violet segment of the blue light spectrum
ratio 50% (Max)

Low Blue Light Compliance

RoHS,Halogen Free &TCO 8.0 |
Power Consumption

RoHS Halogen Free TCO 8.0 compliance

Total 12.531W(Max.)@cell 4.505W(Max.) ,BL 8.026W(Max.)

Note (1) The specified power consumption : Total= cell (reference 4.3.1)+BL (reference 4.3.3)
Note (2)

| Front Side

INX

Note (3) 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

Back Side

X+C Board
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2. MECHANICAL SPECIFICATIONS

Item Typ. Unit Note
Horizontal (H) 484 .4 mm
Module Size Vertical (V) 284.49 mm

Thickness (1) 12.4 mm

Horizontal
Vertical

Horizontal
Vertical

Weight Typ: 1820g / Max.1911g g

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

Bezel Area

Active Area

——
—
R

3. ABSOLUTE MAXIMUM RATINGS
3.1 ABSOLUTE RATINGS OF ENVIRONMENT

Value _
Storage Temperature ST -20 60 °C (1)
Operating Ambient Temperature TOP 0 50 °C (1), (2)

Note (1)
(a) 90 %RH Max.

(b) Wet-bulb temperature should be 39 °C Makx.

(c) No condensation.

Note (2) Panel surface temperature should be 0 C min. and 65 C max under Vcc=5.0V, fr =60Hz, typical
LED string current, 25 C ambient temperature, and no humidity control . Any condition of ambient operating

temperature ,the surface of active area should be keeping not higher than 65 .

Relative Humidity (4RH)

100
90

80

o0 Operating

40

20
10 Storage Range

l | | | . l | l | | | l |
40 20 0 20 40 60 80

Temperature (°C)
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3.2 ELECTRICAL ABSOLUTE RATINGS

3.21 TFT LCD MODULE

Min. Max.
Power Supply Voltage VCCS -0.3 6.0 V )
Logic Input Voltage Vin -0.3 3.6 V

3.2.2 BACKLIGHT UNIT

Value .
ltem | Symbol i Typ | Max. _Lfnlt | Note
LED Forward Current Per (1), (2)
Input Pin ¥ | o | 5 | > ma Duty=100%
LED Pulse Forward | 500 mA Pulse W(i:ilh(f)‘mmsec
‘ P ——— — J = .
Current Per Input Pin and Duty = 10%

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.
Note (2) Specified values are for input pin of LED light bar at Ta=25+2 C (Referto 4.3.3 and 4.3.4 for further

information).

4. ELECTRICAL SPECIFICATIONS
4.1 FUNCTION BLOCK DIAGRAM

RXO0(+/- ) — - ; -\
coO R
>

RXO1(+4)—P
RXOZ2(+}) =P

TFT LCD

PANEL

RXQB(+/)—P
RXOC(+/) —P
RXBO(+4) — P
RXE1(+4) —»

0
2
>
=
-
.
<
m
20
O

1

RXE2(+4) P DATA DRIVER IC

RXE3) — " DC/DC CONVERTER &

RXEC(++) — P REFERENCE VOLTAGE

. X b GENERATOR

Voo —

GND  —p VLED

e —»  BACKLIGHT UNIT
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4.2. INTERFACE CONNECTIONS

PIN ASSIGNMENT

 Pin | Name | = Descrpon 00000000

PRODUCT SPECIFICATION

1 RXOO0- 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)
5 RXO2- Negative LVDS differential data input. Channel O2 (odd)
6 RXO2+ Positive LVDS differential data input. Channel O2 (odd)
7 GND Ground
8 RXOC- Negative LVDS differential clock input. (odd)
9 RXOC+ Positive LVDS differential clock input. (odd)
10 RXO3- Negative LVDS differential data input. Channel O3(odd)
11 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 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 e
18 RXE2- Negative LVDS differential data input. Channel E2 (even)
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- Negatwe LVDS differential data mput 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

For LCD internal use r:mlyr Do not connect

+5. OV power supply

Note (1) Connector Part No.:

P-TWO: 187114-30091 or Foxconn: GS23301-1321S-7H or equivalent.
Note (2) User’'s connector Part No:

Mating Wire Cable Connector Part No.: FI-X30H(JAE) or FI-X30HL(JAE)

Mating FFC Cable Connector Part No.: 217007-013001 (P-TWO) or JF05X030-1 (JAE).
Note (3) The first pixel is odd.

Note (4) Input signal of even and odd clock should be the same timing.
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%%@m\ -

N
Pitch
sl

Pitch

Ymax,
max, 1

Xmax

4.3 ELECTRICAL CHARACTERISTICS
4.3.1 LCD ELETRONICS SPECIFICATION

Power Supply Voltage Vee | 4.5 50 | 856 | V
Ripple Voltage Vrp | - - | 300 mV -
Rush Current : 3 | A (2
White 382 442 mA (3)a
Power Supply Current | Black 381 | 438 | mA (3)b
Vertical Stripe 745 900 | mA (3)c

3.73 | 4505 | Watt (4)
- [ 600 [ mv
V

Power Consumption
Differential Input Voltage
Common Input Voltage

LVDS Differential Input High
interface | Threshold Voltage

Differential Input Low
Threshold Voltage

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

Note (2) Measurement Conditions:
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L1 25K14975

Q
[ | {)//ﬁ\\\ 5NN Voo
‘+‘ /O 14 2/

3
FUSE I (LCD Module Input)
2“1 1uF
/‘*4m
\ ‘ 1
(High to Low) '
(Control Signal) Q2
R2 |i
25K1470
o S * NANN [
F 4
1K
+12V
O
VR WK C2
/\/% ¢ .
C1 /
0.01uf
1 1uF

Vcc rising time is 470us
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Note (3) The specified power supply current is under the conditions at Vec=5.0V, Ta=25% 2 °C, Fr = 60Hz,

whereas a power dissipation check pattern below is displayed.

a. White Pattern« b. Black Pattern«

Active Areas Active Areas

c. Vertical Stnipe Pattern«

Active Areas

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

Note (5) The LVDS input characteristics are as follows:

Single-end Signals

VCM

GND

Differential Signal

[T\ e,
i/
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4.3.2 VCC POWER DIP CONDITION

4.3.3 BACKLIGHT UNIT
Value .
Parameter Symbol Min Ty, Max. Unit | Note
_ 1)
LED Light Bar Input (1),
, VPIN 47 53.0 60.8 V Duty=100%,
Voltage Per Input Pin | | | | \ | | | IPIN=33mA
LED Light Bar Current (1), (2)
Per Input Pin | PIN | 31 | 3_3 | 5 mA | Duty=100%
LED Life Time | LLED | 30000 | Hrs | E?;
Power Consumption PBL --- | 7.0 8.026 W Duty=100%,
IPIN=33mA

Note (1) LED light bar input voltage and current are measured by utilizing a true RMS multimeter as shown
below:

Note (2) PBL = IPIN x VPIN x 4 input pins ,

Note (3) The lifetime of LED is defined as the time when LED packages continue to operate under the
conditions at Ta =25 £2 C and |= 33mA (per chip) until the brightness becomes = 50% of its
original value.

Note (4) The module must be operated with constant driving current.

LED Backlight Module

v CMO Conventer
ce-4 With PWM
; Function
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4.3.4 LIGHTBAR CONNECTOR PIN ASSIGNMENT
Connector: CI11406M1VLO-NH , CvilLux

Notes:
+ Base: High temperature plastic UL 924V-0, Color Nature
—t . * Contact: Copper alloy
" A0 15 ¢+ Tab: Copper alloy wrth Motte Tir plated
i 1 + For Lead Free IR Processes
r‘ﬂg o o ah ,_ +0.4040.15
i s "L, 1 .‘.. .
016 006 Ordering Code:
a2 (14 * M 1 ¥V L 0-NH
0 IO (D Series No.
1 .00+0.05 P @ No. of Circuits; 02~12 Pir
VAL 00¢ (D M= SMT type header
' ‘4:'." I @Plating: 1= 3.05am{120d")} ~ 4.8Bum(192u")
Matte Tin over 1.27um{50u") Nickel
® Type: V= Vertcal Type
- (&) Packing Ophtions: L= Latch Type
] tion: O= St 1
BE O 25( 4~ 12P) 138 | @ OPI n ("‘ Standard
B:EC?E‘.{?“'JP} " 3.4 @ Other t‘:ptlﬂr‘;
I S 134 —NH=_ For Lead Free IR Processes ond Halcgen—Free
e NI . W | S
?_ \.V_l E.! ) l:l
LY 2 i I DIM. A = 1.00-x NO. OF SPACES
= . | olo DIM. B'= DIM. A + 2.7C
XA | 55 L L DM B = DIM. A % 2.90
- ﬁ‘cr DM C= DM A + 150
" l DM. D = DIM. A 4+ 2.0C
OO, 1 DM.- E£E = DIM. &4 + 2.7C
L PIN 1 / _l 1,5C ' ¢ AVAILABLE IN 2 THROUGH 12
i D589
D£0.15 2.95
8 - = =
Halogen—Free | Lead free Process || RoHS complint
[ATE T/ e ME T oouw 29" ) "2
A At ' R MER G AR
FAN | RN B | Karen | 1171414 TEABMACE AFE 0 BOME OOMNECTR - .
A} ESTPRYER | WES OWE FERD | Cvilux Corporation
A\ . - j OEMER | Karen | 11/14-1'— T8 T 11 NATERI.
Al | | NS OB B | Eisley | 1/u-4 W Eomm] ¥ E [ i’ i’ Wher | wi——
S| NNE | AT RSN NPROMD BY| Eisley [11/14=24f o0 £ oo/003[ ¢ TCLO124 IAE | 6/ SEET 1 OF )

e D [V i X T
TEES&EW |Wol 3

INXE 2t Tl . (&)

o)

e WL
i

=

i 1

i

" = - #
| [
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CN1
Pin number Description
1 Cathode of LED string
2 Cathode of LED string
3 VLED
4 VLED
5 Cathode of LED string
6 Cathode of LED string

Note(1) Connector(wire type): CviLux(Cl1406M1VLO-NH) or FCN(WM13-300-063N) equivalent.
Note(2) User s mating connector part No.: FCN(WF1300106-B) or CviLux(Cl11406SL000-NH) and hook width must be

less than 4.5mm.

4.4 LVDS INPUT SIGNAL SPECIFICATIONS

4.4.1 LVDS DATA MAPPING TABLE

| LVDS output
. Data order |
LVDS output |
| Dataorder |
LVDS output |
| Data order |
LVDS output |
Data order
LVDS output |
Data order |
LVDS output |
| Data order |
LVDS output |
| Data order |
LVDS output |
Data order

LVDS Channel O0

LVDS Channel O1

—

LVDS Channel O2

T =

LVDS Channel O3

LVDS Channel EO |

LVDS Channel E1

LVDS Channel E2

LVDS Channel E3
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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 el green . Blue N a
R7|R6|R5|R4|R3|R2|R1|RO| 7 | £ | £ | 7 |G3|G2|G1/GO| - |B6|B5|B4(B3|B2| 7' | |
Black olo/ojlo|/o|o|/ofoloflo/olololo|o|o|olo|[olO/0][0O/0]O
Red 1(1(1/1|1]1|1|1|o|/o|lolo|o|olOo|/0|0|O|O|O|/O|O|0O]O
Green ojofofojofojofOf1/1(1|1|1|1{1/1|0(0|0f0[0|0O|0O|O
Basic Blue olo/olo/o|lo/o|lo|o|o|O|O|lOlO|O|O 1|1 {1]|1|[1]1][1]1
Colors Cyan olojoflololOolO|O|1 |1 |1|1f1 1|11 (1|1 [1]1|[1]1][1]1
Magenta 111|111 [1]1]|0|0f0o|O0{O|O|O|O|1|1]|1|1|1][1]1]1
Yellow 111111 /1[1/1/1(1]/1|1|1/1|1]/0|l0/0|0|0]|0|0]|0O
| White Attt 111
Red(O)fDarkooooooooooooloooooooooooo
Red(1) olo/olo/o|lo/o|1]l0]|0/0|0O|lO|O|O|O|O|O|/O]|O|O|O|0O]|O
Gray Red(2) oooooo1000000|0000l0000000
S O e 0 A e o S R S
R%'; Red(253) |11 [1|1|1|1/0|1|o|o|o|0|o|o]ojo|ojo|ofo|o]0|0]0
Red(254) |1 /|1|1/1|1|1/1|0/0|0|l0|0|0|O|0|0|0|0|0O|0O|O|0O|O]|O
| Red(255) |1 |1|1|[1]|1]1/1]/1/o|lojojo|/O0|O0|O|O|Of/O|O|O|O|O]|O]|O
Green(0)/Dark| 0 |0 |0|0|0|0|0|0l0|0]|OlOlOlO]O|/O|0O|/O[O|O|O|0O/0O]0O
Green(1) |(0|0|0|0|0f0|0O|0O|0|0O(OfO[O|0O|0O|1(0|0(0(0|0|0|0]|O
Gray Green(2) |O0|0/0|0|O|0|0|O|O|O/O|O|O|O|1|0|0|0O|O|O|/O|O|0O]|O
scalel (PR R G EEEEE
Ggen Green(253) |o|o0|0o/0|O|O/O/O|1|1|1/1|1|1/0/1|0|/0|/0|0|0|0|0O]|O
Green(254) (0|0 |0|0O}OfO|O|Of1|1|1|1|1|1|1/0|0|0|0|O|O|0O|O]|O
Green(255) |0|0|0|0 /OO0 |O|O|1|1f/1[1|1]1]|1[1|0o|0|0|/O|O|/0O|O]O
Blue(0)/Dark |0 |0]0|0|o|o]/ofolololo/olo|lo|/o|o|olof[o|o|o|olo]o0
Blue(1) olololo|/o|o|o|o|o|lOo|O|lO|/O|O|O|O|O|/O|O|O|O|O|0O]1
Gray Blue(2) olo/lolo/o|lolo|/0o|0|O|/O|O|O|O|O|O|O|O|O|O|O|O/|1]|0
= o S H R HHHH A R HHH RN
Bﬂe Blue(253) (0|0 /0|0l0|0O|O|O|O|O|O|O|O|O|O|O|1|1|1]|1|1]1]|0]"1
Blue(254) |o0|o0|0oj0|0|0|0|0|O|O|lO|O|lO|O|O|O[1|1[1]1|/1[1]1]|0
Blue(255) |0|(0|0f0o|0|0|0|O0|0|0O|O|/O|O|O|O|O[1|11]|1|1]1][1]1

Note (1) 0: Low Level 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 | Item | Symbol | Min. | Typ. | Max. Unit |  Note
Frequency | Fc 57.41 | 7425 | 97.98 | MHz | (1)
Period | Ic | - | 13.47 | | ns
nputcycletol | po2*TCc| - [0.02°TC| ns (2)
cycle jitter | | | | |
Input Clock |1 \/60s1-0.02*TC 0.02*TC (3)
to data skew | | | | |
LVDS Clock Sp"tead -
spectrum 1 FCKIN_ g g7*ec | - 1 1.03*FC | MHz
modulation mod
range
Spread (4)
spectrum .
modulation | ' SS K \ roe KHz
frequency | |
Frame Rate | Fr 49 | 60 | 77 Hz
Total Tv 1108 | 1125 | 1290 Th [Tv=Tvd+Tvb-
Vertical Display Term Actwe Tvd 1080 1080 1080 Th )
Display | | |
Blank | Tvb | Tv-Tvd |Tv-Tvd| Tv-Tvd | Th
Frequency | Fh 5468 | 67.5 | 93.3 KHz
. .. Total Th 1050 1100 1150 Tc |Th=Thd+Thb
Horizontal Display Term Active - -
Display Thd 960 960 960 Tc -

Note1: In Free-sync mode, only guaranteed no functional failure, but don't guaranteed its quality of the optical

and cosmetic performance.

Note2: Because this module is operated by DE only mode, Hsync and Vsync input signals are ignored.

Fc=FrXTv X Th

Fh(min.)=Fc(min.)/Th(min.)

Fh(typ.)=Fc(typ.)/ Th(typ.)

Fh(max.)=Fc(max.)/Th(min.)

Please make sure the range of pixel clock has follow the below equation and Fc, Fr, Tv, Th

not allowed to get beyond the min or max spec.
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INPUT SIGNAL TIMING DIAGRAM

Note (1) The input clock cycle-to-cycle jitter is defined as below figures. Trcl=1T, — Tl

— T. —pl4— T1v —pla— —

tter ntter

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

TIMCCS

11
< Ui e

LvDS.08TA2 (X X X XXX

LVDS_DATA_2 -q.

Lvbs DATA_1 T X X X X XD
|
LvDS_DATA_0 XXX XXX
|

ISVADRS SOOI }K{

Note (3) The SSCG (Spread spectrum clock generator) is defined as below figures.
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Fclkin_mod(umx)

lllllllllllllllllllllllllllllllllllllllllllllllllll

Fclkin

b clkm mod(mwn)y | N

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

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

Power supply for LCD

Vee "~ v
|
T T2 AR
Interface signal ! }
\{
« irs : T4 {
-
: Backl
Power for backlight OFE acklhiglt on OFF 0

Timing Specifications:

““
11 _ 0.5 -- _ 10 ms
T2 0 30 50 ms
13 _ 450 — _ — _ ms
T4 100 250 - ms
15 0 20 _ 50 ms
T6 ' 0.1 . 100 ' ms
- — 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) When the backlight turns on before the LCD operation of the LCD turns off, the display may
momentarily become abnormal screen and it will be no reliability concern(14<100ms).

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) T7 should 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 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
5.1 TEST CONDITIONS

Ambient Temperature

Ambient Humidity
Supply Voltage
Input Signal | According to typical value in "3. ELECTRICAL CHARACTERISTICS"
LED Light Bli:) IurIpFL’JitnCurrent Per o 33 4 19 ek
PWM Duty Ratio _ D 100 | %
LED Light Bar Test Converter INX 27-D041745

5.2 OPTICAL SPECIFICATIONS

The relative measurement methods of optical characteristics are shown in 5.2. The following items should be

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

Item | Symbol Condition | Min. | Typ. | Max. | Unit | Note
Rx 0.655
Red
Ry | 0.331
o Green Gx 0.306
olor
» Gy Typ— | 0.616 | Typ +
ChromatICIty By 9}{:0&, e.,l, =()° 0 03 0 145 0 03 - (1 )* (5)
(CIE 1931) Blue - . CS-2000 T
| Vg R=G=B=255 o
1 X Gray scale -
White Wy 0.329
Center Luminance of White | | | 2 |
(Center of Screen) | L | 200 | 290 = |am | (4), ()
Contrast Ratio CR 700 1000 - - (2), (5)
Response Time | Totc_ave 0,=0°,0y=0° | - | 14 [ 20 [ ms | (3)
White Variation W 0,=0°, 0y =0° 75 - - % | (5), (6)
Color gamut CG CIE 1931 system 95 99 (5), (7)
- Horizontal | ox- + Ox+ 170 178 - |
Viewing Angle " Vertical | 0y- + by+ | CR = 10 170 178 - Deg. | (1), (5)
- Horizontal | Ox- + Ox+ 170 | 178 —-
Viewing Angle Vertical OVt Ove CR = 5 170 178 —1 Deg. | (1), (5)
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Note (1) Definition of Viewing Angle (0x, 0y):

Normal
ox = oy =[°

12 o'clock direction
By+ = Y0°

‘g

b o'clock
By- = 9(°

Note (2) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) =L255 /L0
L255: Luminance of gray level 255
L O: Luminance of gray level O
CR =CR (5)
CR (X) is corresponding to the Contrast Ratio of the point X at Figure in Note (6).
Note (3) Definition of Response Time :
-The Tris the rising-time means the transition time from “Full-Black (gray 0)" to “Full-White (gray 255)"
and the Tr is the falling-time means the transition time from “Full-White (gray 255)" to “Full-White
(gray 0)" as the following figure.(Measured by TEKTRONIX TDS3054B).

-The Tats is the response time means the transition time from “Gray N” to “Gray M” (N,M=0~255).

A |
Gray Level N¢ Gray Level N.
100%- | —,—,—,——
Opticale"
Response:
i Gray Level M.
10%:- . | .. | A\,
&> | D - Time:
| ThioM i TMtoN *
‘ 66.67ms« - 66.67ms- >
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- Tawe ave IS the total average of the Taic data (Measured by INX GTG instrument)
- The gray (N,M) stands for the (0,31,63,~255) as the following table.
- If system uses ODC ( Over Driving Circuit) function, Tgic ave may be 5Sms~10ms.

* It depends on Overshoot rate.

nmmmmmmm
o I~ ! { {1

s I~ {1
6 | ] 0 oI~ ! 1
e [ 1 0 I~ 1 4 1 [
Fallingtime( 127 | | | | I~ [ | |
BN I R A R (N e N N e
XN I R A A (S DU b D
o223 | | | f p PSS
B I R A A A A R R N

Note (4) 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:
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

N1

Center of the Screen
500 mm

Light Shield Room

(Ambient Luminance < 2 lux)

Note (6) Definition of White Variation (6W):

Measure the luminance of gray level 255 at 9 points

SW = ( Minimum [L (1) ~ L (9)] / Maximum [L (1) ~ L (9)] ) *100%
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Horizontal Line

.
-
I A

-

-+--- =
-

=

N

-

---3
-

Vertical Line

Active Area

Note (7) Coverage of sSRGB color space on CIE-1931 system

6. RELIABILITY TEST ITEM

ltems

Temperature Humidity Bias (THB)
High Temperature Operation

___Required Condition
Ta=_ 50C 80‘-’@RH,_240hours

HTO Ta= 50(C , 240hours
Low Temperature Operation

(LTO) Ta=0C , 240hours

High Temperature Storage (HTS) " Ta= 60 C 240hours

Low Temperature Storage (LTS Ta=-20 C , 240hours

Acceleration: 1.5 G
Wave: sine
Vibration Test Frequency: 10 - 300 Hz
(Non-operation) Sweep: 30 Minutes each Axis (X, Y, Z)

Acceleration: 50 G
Wave: Half-sine
Active Time: 11 ms
Shock Test Direction : £ X, £ Y, £ Z.(one time for

(Non-operation) each Axis)
-20C/30min, 60C /30min, 100
Thermal Shock Test (TST) cycles

25C .,0n/10sec , Off /10sec , 30,000
On/Off Test cycles

Contact Discharge: + 8KV,
150pF(33012) |
Air Discharge: £ 15KV, 150pF (33002

Operation:10,000 ft / 24hours
Altitude Test Non-Operation:30,000 ft / 24hours
MTBF 30,000hours

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

Note (2) Evaluation should be tested after storage at room temperature for more than two hour

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

that the module would not be twisted or bent by the fixture.
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The fixing condition is shown as below:

LCD Module- Fixture Cases
] )
T R T T Stages
EEEE NN
" F 4 : ,e“f /,ff
/ v, / S/ rd

Brackets

Note (4) :

For Stand Application:

* Guarantee MTBF 30Khrs on static office circumstances (Room Temp. & Room Humidity) only for the panel peel
off attilt (-5° ~+21°) and pivot (-90° ~ +90°) wusage.

For Arm Application:

* Guarantee MTBF 30Khrs on static office circumstances (Room Temp. & Room Humidity) only for the panel peel
off at tilt (-35° ~ +80°) and pivot (-180° ~ +180°) usage.

Note (5) :No peeling phenomenon between glass and housing was observed under normal environment Condition

(Temperature : 20£10  C , Humidity:60 + 20% ). Panel cosmetic is not the judge item in this Spec.

7. MECHANICAL STRENGTH CHARACTERISTICS
7.1 MECHANICAL STRENGTH SPECIFICATIONS

Mechanical Strength 128" Gray Pattern 0.6 Kgf
7.2 TEST CONDITIONS
| tems N\ &7 \J Description
1. Ambient lllumination : 10~15 lux
Test | 2. Test Pattern : 128 Gray
Condition | 3. Distance of the judgment : 30cm from the surface of module

4. Viewing angle of the judgment : Front

1. Push pull guage
a. Model name : HF-50, maker : ALGOL

Gage .
| b. Shape of gage tip
{ogyAtion - Diameter : Z2mm
N | - Thickness : 2mm |
| Definition of To measure minimum force when operator detects any white spot and light

leakage that have occurred while operator presses on back side of module with

| | push pull gage.
7.3 DEFINITION OF TEST POINTS

Measure the minimum force of test points at 128th Gray pattern. The test points at back side of module area

Minimum force

IS showing as below (except PCBA).
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8. PACKING

8.1 PACKING SPECIFICATIONS
(1) 11 LCD modules / 1 Box

(2) Box dimensions: 567(L) X 301(W) X 376(H) mm
(3) Weight: approximately: 23.6kg (11 modules per box)

8.2 PACKING METHOD

- — e — —=—
i ‘Note:PCBA
Panel Protector Film Downward Anti-static bag Hownware
Bex Uimersions - 25 /(L% 3)1CWH#* 3 /6CHIM™
[1 mcoule pe~. | box
CushiorJown)
f Madh,le

L ushior(UJF)

—{artor _cke.

Figure. 8-1 Packing method
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8.3 PALLET

Sea / Land Transportation

VAN HGQ Container) Sea / Land Transportation
Correr Pratecsor (40ft Container)

(LB0Imm 1= 3mm.

D Pt Skeet
e — carner Protectar

(LECOm=m.t=dmm)

bl

LOrncs =y AN IS 1 Ct — o o I: Orner Hr Jt?'.: LOor - f\:
I_J_r_l:'._l|""|l"|_t-'_|""|"'|. ! ':L]I_EEFIF"I.*_—I'_:F‘I"‘.:I \

Fallet — Paol.et
L1902 WIS 4 3me) C_ 1150w 915% <14 3mm.

Air Transportation

— Lorrer Praotecor
{  LE0Imm1=3mm.
1

Pt 3Sheet

ozector —
= 5
M.

I -.I-: r- '_-I ::. l". lrn {

L [;;':II"ur'u_ L=

Figure. 8-2 Packing method
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8.4 UN-PACKING METHOD

UN-packaging method is shown as following figures.

P

Figure. 8-3 Un-packing method
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9. INX MODULE LABEL

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

explanation.
M215HCA-LCZ Rev.C1 -
| FabiD c“u
bvolex W IRTHIMHIDDL RRRTE <c-c oo,
DP/N 0OK74RN XXXXXXXYMDZNNNN . [[['[I]
LU LIRS L IO AT 1Y wev ™ A00
CNOK74RNXXXXXYMDLXXX
(a) Model Name: M215HCA-LCZ
(b) Revision: Rev. XX, for example: AQ, A1... B1, B2... or C1, C2...etc.
(c) INX barcode definition:
Serial ID: XX-XX-X-XX-YMD-L-NNNN
Code Meaning Description
XX INX internal use -
XX Revision Cover all the change
X INX internal use -
XX INX internal use -
Year: 0~9, 2001=1, 2002=2, 2011=1, 2012=2...
YMD Year, month, day Month: 1~12=1, 2, 3, ~, 9, A, B, C
Day: 1~9, 11~31, A, ~, Y
L Product line # Line 1=1, Line 2=2, Line 3=3, ...
NNNN Serial number Manufacturing sequence of product
(d) Customer’s barcode definition:
Serial ID: CN- XXXXXX-XXXXX-YMD-L-NNN
Code ___Meaning Description
CN Country CN= China
OK74RN PN M215HCA-LCZ= OK74RN
XXXXX Location Regent IN200:NINGBO(%:7),INFOO:NANHAI(F55)
| AN | Year: 0~9, 2001=1, 2002=2, 2011=1, 2012=2...
YMD Year, month, day Month: 1~12=1,2,3,~,9 A, B, C
Day: 1~31=1,2,3,~9,A,B,C ~V
L Factory code Eg :Ningbo A= A ; Ningbo B=B
NNN Serial number By LCD supplier

() FAB ID(UL Factory ID):

TWINX D/C
NBINX A

NBINX B/C |
NBINX D

NHINX AB |
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10. PRECAUTIONS
10.1 ASSEMBLY AND HANDLING PRECAUTIONS

(1) Do not apply rough force such as bending or twisting to the module during assembly.

(2) To assemble or install module into user’'s system can be only in clean working areas. The dust and oil may
cause electrical short or worsen the polarizer.

(3) It's not permitted to have pressure or impulse on the module because the LCD panel and Backlight will be
damaged.

4) Always follow the correct power sequence when LCD module is connecting and operating.

6

7) Use a soft dry cloth without chemicals for cleaning, because the surface of polarizer is very soft and easily

(4)

(5) Do not pull the I/F connector in or out while the module is operating.

(6) Do not disassemble the module.

(7)
scratched.

(8) It is dangerous that moisture come into or contacted the LCD module, because moisture may damage
LCD module when it is operating.

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

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

time will become slowly.

10.2 STORAGE PRECAUTIONS

(1) Do not leave the module in high temperature, and high humidity for a long time. It is highly recommended
to store the module with temperature from 0 C to 35 C and relative humidity of less than 90%
(2) Do not store the TFT — LCD module in direct sunlight

(3) The module should be stored in dark place. It is prohibited to apply sunlight or fluorescent light in storing

10.3 OPERATION PRECAUTIONS

(1) The LCD product should be operated under normal condition.
Normal condition is defined as below :
Temperature : 2015 C
Humidity: 65x20%
Display pattern : continually changing pattern(Not stationary)
(2) If the product will be used in extreme conditions such as high temperature,high humidity,high
altitude ,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.
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10.4 SAFETY PRECAUTIONS

(1) 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.

10.5 SAFETY STANDARDS

The LCD module should be certified with safety regulations as follows:
(1) UL60950-1 or updated standard.
(2) IEC60950-1 or updated standard.

10.6 OTHER

When fixed patterns are displayed for a long time, remnant image is likely to occur.
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Appendix 1. SYSTEM COVER DESIGN NOTICE

Set Chassis and MNT Module touching Mode

spring-

_ Chassis |

EMI Shielding Gasket
(Tape/Sponge)-

a) To prevent from abnormal display & white spot after Mechanical test, it is not
recommended to ysed spring type chassis.

Definition b) We suggest the contact mode between Chassis and Module rear cover 1S

Tape/Sponge, second 1s Flat gheetmetal type chassis (Don't interference from flat
sheetmetal of chassis to rear cover of Module ).

Version 3.0 / February 2021

T'he copynght belongs to InnoLux. Any unauthorized use 1S prohibited.



PRODUCT SPECIFICATION

2 | Tape/sponge design on system inner surface.

rear bezel.
lape/Sponge-

lem-
front bezel.

3) lo preven from abnormmal display & whie spot after Mechanical tes!, We suggest
using Tape/Sponge as medium between chassis and Module rear cover covid reduce
the occurrence of while spot -

Defintion- .

b) When using the Tape/Sponge, suggest # be lay over between set chassis and

module rear cover it 15 not recommended to add tape/sponge in separate location

Since each tape/sponge may acl as pressure concentration location -
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3 | System inner surface examination-

--eeaa
I-'l-

PCB-

System cover inner surface-

Syrr @t [0go edge, step, protrusion or PLE Doard will easiy cause white spot -

-

b) Keeping flat surface undemeath module 1S recommended -

-

¢) The area (
1mm gqap lo an

) on Module PCBA and Light bar connector should keep at least
siructure with System cover inner surface «
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_ The overlapping part on System’s Chassis and electric wire needs gap structure.

Chassis.

Module.

FFC electric

A-A Section.

Chassis.

Module.

electric wire.
B-B Section.

LVDS Connector Light bar connector

. The overlapping part on System’'s Chassis and electnic wire (FPC -~ FFC and wire) needs gap
Definition wras . : ) .
structure to avoid display of white spot by pressing overlapping part cause interference.

“ System cover’s ventilation outlet structure

Light source Connector
Set ventilation outlet structure on Light source side of Module
Definit To prevent from abnormal display of light leakage, We suggest to set ventilation outlet
S structure on side of Module Light bar in system cover inner surface.
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Appendix 2. OUTLINE DRAWING
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