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1. General Description

1.1 Overview
The M236HIT-P02 is a 236" TFT Liquid Crystal Display MNT open cell with driver ICs and a 30-pins-2ch-

LVDS circuit board. The product supports 1920 x 1080 Full HD mode and can displavupto 16.7M colors. The
backlight unit is not built in.

1.2 General Specifications

ITEMS Unit SPECIFICATIONS
Screen Dingonal [mm] 23.6
Active Area [mm] 521.28(H) = 293.22 (V)
Pixes HxV - 1920(H) = 1080(V)
Pixels Pitch [mm] 0.2715(H) = RGB= 0.2715(V)
Pixels Arrangement - Pixels RGB Vertical stripe
White Luminance(Center) [cd/m?] 500 {Typ.)
Contrast Ratio - 3000 (Typ.)
Response Time [msec] 10ms (Typ.on/off)
Viewing Angle [degree] 89/89/39/80-
Outline Dimension [mm] 544.8(H) x 320.5(V) x 11.7(D) (Tvp.)
Electrical Interface - Dual Channel LVDS
Support Color 16.7M colors
surface Treatment Haze:25% 3H
Operating Storage(shipping) |  1°C) 0 to+50T
perating sel>ippms [oC] 20 to+60T
2. Mechanical Specifications
Ttem Min. Tvp. Max. Unit Note
Weight TBD g
I'F connector mounting The mounting inclination of the connector makes the @)
position screen center within =0 5mm as 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.
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3. Absolute Maximum Ratings

3.1 Absolute Ratings of Environment

Ttem Symbol _ Value Unit Note
Min. Max.
Storage Temperature TST -20 &0 °C (1)
Operating Ambient Temperature TOP 0 50 °C (13, (2%

Note (1)
(3} 90 %RH Max. (Ta<401)

(b) Wet-bulb temperature should be 39 °C Max. (Ta=4012)

(c) No condensation.

Note (2) The temperature of panel surface should be 0 °C min. and 60 °C max.
Panel surface temperature should be 0 min. and 65 max under Vee=12.0V_ Input fr =60Hz, typical LED
string current, 25 ambient temperature, and no humidity control. Anv condition of ambient operating
temperature, the surface of active area should be keeping not higher than 65 .

Relative Humidity {(%RH)

100 +
90
B0 +
60 X

Operating
40 +
20
10 Storage Range
| I | | | 1 | I I |
40 20 0 20 40 60 8D

Temperature (°C)




3.2 Electrical Absolute ratings

321 TFTLCD OPEN CELL

Value
Item Symbol Unit Note
Min. Max.
Power Supply Voltage VCCSs -0.3 6.0 WV
(1)
Logic Input Voltage VIN -0.3 36 V

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.

3.3 Absolute Ratings of Environment (open cell)

High temperature or humidity may reduce the performance of panel. Please store LCD panel within the
specified storage conditions.

Storage Condition: With packing.

Storage temperature range: 25=5°C.

Storage humidity range: 50£10%RH.

Shelflife: 30davs ELECTRICAL SPECIFICATIONS

4. Electrical Specifications

4.1 FunctioN Block Diagram

RAOO(+ ) wn
RXDA(H-)— LVDS IN d 9
TIMING CONTROLLER = TFT LCD
RG> o } PANEL
RAOG(+L) — A
RAOC[s)—™ ﬁ
Rlx\-ml:i‘..'lr:] _.' —
O
RXEI(+) — -1
RXE2(+L) — P DATA DRIVER IC

RXE3(+/) DC/DC CONVERTER &
RXEC(H) = |, REFERENCE VOLTAGE
. GENERATOR

Vo —

GND —» YLED

et g  BACKLIGHT UNIT




4.2 Interface Connections

Pin Name Description

1 BX00- | Negative LVDS5 differential data input. Channel O0 {odd)

2 BRX00+ | Positive LVDS differential data input. Channel Q0 (odd)

3 RXO1- Negative LVDS differential data input. Channel Q1 (odd)
4 BX01+ | Positive LVDS differential data input. Channel O1 (odd)

5 RXO2- Negative LVDS differential data input. Channel 02 (odd)

6 BX02+ | Positive LVDS differential data input. Channel O2 (odd)

7 GND Ground

3 BXOC- | Negative LVDS differential clock input. (odd)

9 BXOC+ | Posiive LVDS differential clock input. (odd)

10 BX03- | Negative LVDS5 differential data input. Channel O3(odd)
11 BRX03+ | Positive LVDS differential data input. Channel O3 (odd)
12 RXEOD- Negative LVDS differential data input. Channel E0 (even)
13 BXED+ | Positive LVDS differential data input. Channel E0 (even)
14 GND Ground

15 RXEl- Negative LVDS differential data input. Channel E1 (even)
16 BXEl+ | Positive LVDS differential data input. Channel E1 (even)
17 GND Ground

18 RXE2- Negative LVDS differential data input. Channel E2 (even)
19 RXE2+ | Positive LVDS differential data input. Channel E2 (even)
20 BXEC- Negative LVDS differential clock input. {(even)

21 RXEC+ | Positive LVDS differential clock input. (even)

22 BXE3- Negative LVDS differential data input. Channel E3 (even)
23 RXE3+ | Positive LVDS differential data input. Channel E3 (even)
24 GND Ground

25 NC For LCD internal use only, Do not connect

26 SCL I2C clock (for auto Veom)

27 SDA [2C data (for auto Vcom)

28 VCC +5.0V power supply

29 WVCC +5.0V power supply

30 VCC +5.0V power supply

Notice: There would be compatible issues if not using the indicated connectors in the matching list.
Note: (1) The first pixel is odd.
Note: (2) Input signal of even and odd clock should be the same timing.

7
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4.3 Electrical Characteristics
4.3.1 LCD Eletronics Specification
Parameter Symbol - Value Unit Note
Min. Tvp. Max
Power Supply Voltage Vee 45 5.0 5.5 v
Ripple Voltage Vrr 300 mv -
Rush Current Ipien 3 A (2)
White 1.18 1.4 A (3)a
Power Supply Current Black 0.83 0.97 A (31b
Vertical Stripe 1.18 14 A (3)c
Power Consumption PLCD 5.7 7 Watt (4)
Differential Input Voltage VID 100 600 mV
Common Input Voltage VCM 1.0 12 1.4 W
,LVDS Differential Input High . ,
interface Threshold Voltage VIH 0.1 v
e B I

Note (1) The ambient temperatureis Ta= 25+ 2 °C.
Note (2) Measurement Conditions:
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Note (3) The specified power supply current is under the conditions at Vec=12.0V_Ta =25+ 2 °C_Fr =T5Hz,
whereas a power dissipation check pattern below is displaved.

a. White Pattern. b Black Patteime

Active Areas Active Areas

I I ‘ ‘ |

c. Vedical Stripe 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

GND

Differential Signal

4.4 LVDS Input Signal Specifications

4.4.1 LVDS Data Mapping Table

LVDS output D7 Do D4 D3 D2 D1 Do
LVDS Channel O0

Data order OG0 OF3 OF4 OF3 OF2 OR1 ORD

LVDS output D18 D15 D14 D13 D12 Do Ds
LVDS Channel O1

Data order OB1 OB0 OG5 0G4 0G3 0G2 0G1

LVDS output D24 D25 D24 D22 D21 D20 D19
LVDS Channel O2

Data order DE NA NA OB3 OB4 OB3 OB2

LVDS output D23 D17 D1ia D11 D10 D3 D27
LVDS Channel O3

Data order NA OB7 OB6 BGT BGE OR7 OR6

LVDS output D7 D6 D4 D3 D2 D1 DO
LVDS Channel E0

Data order EGD EER3 ER4 EE3 ER2 ER1 ERD

LVDS output D18 D15 D14 D13 Diz Do D3
LVDS Chamnel E1

Data order EBE1 EBD EGS EG4 EG3 EG2 EGI

LVDS output D24 D25 D24 D22 D21 D20 D19
LVDS Channel E2

Data order DE NA NA EB3 EB4 EB3 EB2

LVDS output D23 D17 D1g D11 D10 D3 D27
LVDS Channel E3

Data order NA EB7 EB6 EGT EGE ER7 ER6

10
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The brightness of each primary color (red, green and blue) is based on the 8-bit grav scale data input for the
The higher the binary input, the brighter the color. The table below provides the assignment of color versus data

4.4.2 Color Data Input Assignment

color.
input.

Color

Black

Red

Green

Cvan

Magenta

Elue

Yellow

White

Red(0)
Red(1)
Red(2)

253)
4)

Red(

25

Red(

Green(()
Green(1)
Green(2)

53
4

2

Green(

25

Green(

Blue(0)
Blue(1)

Blus(2)

FiX

253)

Blus(

254)

Blue(

L
LT
[

EBlus(

Basic

Color

Seale
of
Fed

Gray

Seale
of
Gree

Gray

n

Scale
of
Blus

Gray

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 iming diagram.

Signal Item Symbol Min. Tvp. Max. | Unit Note
Frequency Fc 58.27 74.25 9758 | MH=z -
Period Tc 13.47 ns
putcydeto | | goos1e| - |0.02°Tc| ns (1)
cycle jitter
Input Clock . . . R
LVDS Clock Spread "
spectrum | Felkan_ | ooup i 1.03*Fc | MHz
modulation mod
range
Spread 3)
spectum FSSM i i 100 | KHz
modulation
frequency
Frame Rate Fr 50 50 63 Hz | Tv=Twvd+Tvh
Total Tv 1115 1125 1736 Th
Vertical Display Term -
Py Active Tvd 1080 | 1080 | 1080 | Th
Displav
Blank Tvh TV-Tvk | TV-Tvbh | TV-Tvk | Th
Total Th 1050 1100 1150 Te Th=Thd-+Thb
Horizontal Display Alctwe Thd 960 960 960 Te
Term Display
Blank Thd Th-Thd | Th-Thd | Th-Thd | Tc

Note: Because this module is operated by DE onlv mode, Hsvnc and Vsync input signals are ignored.
INPUT SIGNAL TIMING DIAGRAM

o
-+ -

+ Twa PN | b
e — LI LT 77 [

¥
-
¥

DOLK [ e LM e LT [ UL ez P el U

Thi

DE

pata [ |

Note (1) The input clock cvcle-to-cvele jitter is defined as below figures. Trel =1 T1 — TI
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Note (2) Input Clock to data skew is defined as below figures.

TIL.\:"CCS

L

LVDS_DATA_3 (jﬁ(‘:_ X~ X X XX O
LVDS_DATA_2 <__‘>E¢D< KK __xX_ X D
LVDS_DATA_1 (‘E"x X N O DE W X 3
LVDS_DATA_O (:)é@:\/( > A R

e
oy
LVDS _CLOCK m

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

I'F o

Fcllr:m_mndmmr:i

F:llLLu

Fcll:m_mndmmu [ .

Note (4) The DCLK range at last line of V-blank should be setin 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.

0% 90%
/| |
Power supply for LCD 10% [ T\‘u/_
Vcc o | l I | I
L PN
- [
| T11 T2 | | T5 | T8) 1T |
! | I I | 1 i
Interface signal . | Valid data _l
Vi oV I I
I |
1 T3 | T4 |
- - W
I |
Power for backlight o\ OFF ON OFF
Timing Specifications:
Values .
Parameters - Units
Min Typ. Max
T1 0.5 ) 10 s
T3 450 - - ms
T4 100 250 - ms
T3 0 20 50 ms
16 0.1 - 100 ms
7 1000 - _ s

Note (1) The supply voltage of the external svstem for the module input should be the same as the definition of
WVee.

Note (2) When the backlight turns on before the LCD operation of the LCD tumns off, the display may
momentarily become abnormal screen.

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

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

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

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

Note (7) There might be slight electronic noise when LCD is tumed off (even backlight unit is also off). To
avoid this syvmptom, we suggest "Vee falling timing” to follow "t6 spec”.

14



5. Optical Characteristics

5.1 Test Conditions

Item Svmbol Walue Unit
Ambient Temperature Ta 25x2 oC
Ambient Humidity Ha 50210 %RH
Supplv Voltage VCC 5 v
. According to tvpical value in "3. ELECTRICAL
Input Signal CHARACTERISTICS"
LED Light Bar Inp}lt Current PIN 60 mA
Per Input Pin
PWM Duty Ratio D 100 “o
LED Light Bar Test Converter INX R373B0000TI000

5.2 Optical Specifications

The relative measurement methods of optical characteristics are shownin 5.2. The following items should be
measured under the test conditions described in 5.1 and stable environment shown in Note (7).

Item Svmbol Condition Min. Tvp. Max. | Unit | Note
Bx 0.634
Red
Ry 0.342
Gx 0.298
Color Green G Typ - | 0.644
v —no ) . +
Chromaticity : OxX=0" 0.03 Typ -
(CIE 1931) Bx OY=0° 0.142 | 0.03
Blue C5-2000 -
By R=G=B=253 0.058
Wx Gray scale 0.276
White
Wy 0.334
Center Transmittance T% 46 % | (1),(6)
Contrast Ratio CR 2000 3000 - - (1).(3)
Response Gray to : Bx=0°, (4-1).(4
o Gray | TGGAVE_ | "o ; 10 16 | ms »
Viewing : e
Angle Horizontal fre- +6x 160 178
CR =10 Deg | (1).(2)
Viewing o .
Angle Vertical By- +0y 160 178

15



Note (1) Light source is the BLU (M236HIJ-L30), which is supplied by innolux, and driving voltages are
based on suitable gamma voltages. W, R, G, B are with signal input. SPEC is judged by innolux’s
golden sample.

Note (2) Definition of Viewing Angle (6x 6v):

MNormal

Hx:“r,r:u

12 o'clock direction
Ly = 90

LT

Note (3) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) =1L255 /L0
L255: Luminance of gray level 255

L 0: Luminance of grav level 0
CR=CR (5)

Horizontal Line
- D >

' =110 9

O
=
|
© me------@ -------------- @ ------------ @ (%) : Test Point
=
D
>

Active Area

Note (4) Definition of Grav to Grav Response Time:
G to G{BW) Response time is defined as the following figure and shall be measured by switching
the input signal for “Grayv(N)" and “Black or White™.

16



100

oo
Jl

o

Optical
Response

Gray(N) ~ White Gray(N) Black
N = 0(Black)~255(White)

The Gray to Grav response time 1s defined as the following figure and shall be measured by switching the
input signal for “Gray To Gray”

Tewe ave is the total average time at rising time and falling time for “Grav To Gray “.

- If system use ODC ( Over Drving Circuit) function, TGtG_AVE mav be 5ms~8ms.

* It depends on Overshoot rate.

Gray to Gray Rising time
0 31 63 95 127 159 191 233

0 |

[
[}
LA

i i 127
Falling time .

Note (5) Definition of Luminance of White (LC):
Measure the luminance of grav level 255 at center point
LC=L(5)
L (x) is corresponding to the luminance of the point X at Figure in Note (3).
Note (6) Definition of Transmittance (T%):
Module is with signal input.
Luminance of LCD module 1(3)

AT S T AT £ B m e e e e e e e e e *100%
Luminance of backlight
L(X) and LBLU(X)is corresponding to the luminance of the point X at Figure in Note(3).

Note (7) Measurement Setup:
The LCD module should be stahilized at given temperature for 40 minutes to aveid 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.

17




LCD Module

_~ LCD Panel

USB2000 CS-2000T or equivalent

| Center of the Screen

500 mm

Light Shield Room

{Ambient Luminance < 2 lux)

W

3.3 Flicker Adjustment

Flicker must be finelvy adjusted after module assembling and aging_ Please follow the instructions below.
(1) Adjustment Pattern: 1+2line pattern as follows..

Note: Dark dots are grav level 0, and bright dots are grav level 128
(2) Adjustment Method:
Flicker should be adjusted by using the software of Auto-Vecom by the sensor. It is adjusted to the point
with least flickering ofthe whole screen. After making it surely overrun at once, it should be adjusted to
the optimum point.

bad
Optimum
. Point
Flicker
Level
good

Volume Rotation Angle

18



6. Reliability Test Item

Non-Operation: 30000 ft / 24hours

Items Required Condition Note
Temperature Humidity Bias Ta= 50T S0%RH. 240hours
(THB) P T
High Temperature Operation - -
Ta= 50TC.50%RH 240hours
(HTO) '
Low Temperature Operation _ A
(LTO) Ta= 01, 240hours (D
High Temperature Storage
Ta= 601, 240hours
(HTS) '
Low Temperature Storage _ 4 A
(LTS) Ta=-2071C, 240hours
ISTA STANDARD
1.14Grms
. . Random, Frequency Range: 1 ~ 200 Hz -
Package Vibration Test Top & Bottom: 30 minutes (+Z), 10 min (-Z), @
Right & Left: 10 minutes (X)
Back & Forth 10 minutes (Y)
Thermal Shock Test (TST) -20 /30min_ 60 / 30min, 100 cvcles
On/Off Test 25, 0On/10sec, Off /10sec, 30000 cycles o)
— o
Alfitade Test Operation: 10000 ft / 24hours

Note (1) The tests are done with LCD modules (M280HET-L30).
Note (2) The testis done with a package shown in Section 8.

7.1.LED Light Bar

it includes 68 pcs (4014) LED in theLED light bar (4 strings and 17 pcs LED of one string)

connector CIN2 : PH- 2P *1

7. Electrical Interface Connection

Pin Signal Name
1 VDD- (Black) E
2 VDD+ (Red)

19




7.2Recommednded Operating Condition

(Ta=251C)
Ttem Symbol Min. Tvp. Max. Unit
LED operation Voltage Viad 493 595 v
LED operation Curent [1a - 480 - maA
BackLinght Power PrL 23 .66 - 28.56 W
Luminance L 400 500 nit
LED Life Time 30000 Hrs
Luminance uniformity AL 75 80 %o
8. Shipping Label
/ ra~ans
XXX XXX -XXXXX Sennlatared
Optronlos
‘HHI H“ ‘I “ I|H‘M|I”H H“““l“l‘ L3
L
LY
TYR: RN
_ NADE TN CHTNA
5%
=AM
LFRE
M
Parameter Packing box Unit
Size 595(L)x260(W)x365(H)tvp.) mm
Weight 2.08(tvp.} Kg
o 21(typ.)
Total weight (with 10 products) Ke

20



0. Precaution

9.1 Assembly and Handling Precautions

1.
2.

Do not apply rough force such as bending or twisting to the module during assembly.
To assemble orinstall module into user's system can be in clean working areas. The dust and oil may cause

electrical short or worsen the polarizer.

. It's not permitted to have pressure or impulse on the module because the LCD panel and Bac- klight will will

be damaged.

. Alwavs follow the correct power sequence when LCD module is connecting and operating. This can prevent

damage to the CMOS LSI chips during latch-up.

. Do not pull the I'F connector in or out while the module is operating . 6 6. Do not disassemble themodule.

Use a soft drv cloth without chemicals for cleaning, because the surface of polarizer is very

. soft and easily scratched.
. Itis dangerous that moisture come into or contacted the LCD module, because moisture may damage LCD

module when it is operating.
21



8. High temperature or humidity may reduce the performance of module. Please store LCD mo- dule within the
specified storage conditions.
9. When ambient temperature is lower than 10 T2 may reduce the display quality. For example, the response

time will become slowly.

0.2 Safety Precautions

1. It is dangerous that moisture come into or contacted the LCD module, because the moisture may damage

LCD module when it is operating.

2. If the liquid crvstal material leaks from the panel.it should be kept away from the eves or mouth, in case of
contact with hands, skin or clothes, it has to be washed away thoroughly with soap.

3. Afterthe modlule's end oflife, it is not harmful in case of normal operation and stora.

22
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