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1. Handling Precautions

|. Since front polarizer is easily damaged, pay attention not to scratch it.

2. Be sure to turn off power supply when inserting or disconnecting from input connector.

3. Wipe off water drop immediately. Long contact with water may cause discoloration or spots.
4. When the panel surface is soiled, wipe it with absorbent cotton or other soft cloth.

5. Since the panel is made of glass, it may break or crack if dropped or bumped on hard surface.

6. Since CMOS LSl is used in this module, take care of static electricity and insure human earth when

handling.
7. Do not open or modify the Module Assembly.
8. Do not press the reflector sheet at the back of the module to any directions.

9. In case if a Module has to be put back into the packing container slot after once it was taken out from the
container, do not press the center of the LED lightbar edge. Instead, press at the far ends of the LED light

bar edge softly. Otherwise the TFT Module may be damaged.

0. At the insertion or removal of the Signal Interface Connector, be sure not to rotate nor tilt the

Interface Connector of the TFT Module.

| I. After installation of the TFT Module into an enclosure, do not twist nor bend the TFT Module even
momentary. At designing the enclosure, it should be taken into consideration that no bending/twisting

forces are applied to the TFT Module from outside. Otherwise the TFT Module may be damaged.

[2. Small amount of materials having no flammability grade is used in the LCD module. The LCD module
should be supplied by power complied with requirements of Limited Power Source (IEC60950 or
UL1950), or be applied exemption.

| 3. Please avoid touching COF Position while you are doing mechanical design.

|4.When storing modules as spares for a long time, the following precaution is necessary:
a. Store them in a dark place. Do not expose the module to sunlight or fluorescent light.

b. Keep the temperature between 5°C and 35°C at normal humidity.
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2. General Description

This specification applies to the 27 inch-FHD Color a-Si TFT-LCD Module M270DTNOI.3.The
display supports the QHD - 2560(H) x 1440(V) screen format and 16.7M colors (RGB 8-bits data). The
input interface is 8 port LVDS and this module doesn’t contain a driver board for backlight.

Display Characteristics

The following items are characteristics summary on the table under 25°C condition:

ITEMS Unit SPECIFICATIONS
Screen Diagonal mm 684.67(27.0”)
Active Area mm 596.74 (H) x 335.66 (V)
Pixels H x V 2560(x3) x 1440
Pixel Pitch um 233.1 (per one triad) x233.1
Pixel Arrangement R.G.B. Vertical Stripe
Display Mode TN Mode, Normally White
White Luminance ( Center ) cd/m? 350 cd/m? (Typ.)
Contrast Ratio 1000(Typ.)
Optical Response Time msec 5ms (Typ., on/off)
34.3 W (Typ 60Hz
(P\;’ggr"(;:rful_rzgﬁlci’n”e) Watt LCD mo(d:,Iz:PDD()Typ)=7.0 @Black pattern Fv=144 Hz
Backlight unit:PeLu(Typ)=27.3 @Is=120mA

Color gamut % 72
Weight Grams 2388 (Typ.)
Outline Dimension mm 608.8(H)x354.71(V)x14.85(D)
Electrical Interface 8 port LVDS
Support Color 16.7M colors (RGB 8-bit )
Surface Treatment Anti-Glare, 3H
Temperature Range

Operating oC 0 to +50

Storage (Shipping) oC -20 to +60
RoHS Compliance RoHS Compliance
TCO Compliance TCO 6.0 Compliance
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Optical Characteristics

The optical characteristics are measured on the following test condition.
Test Condition :
| .Equiment setuo:Please refer to Note 2-1

2.Panel Lighting:30 Minutes

3.vDD=12.0V, Fv=144Hz, Is=120mA, Ta=2.5C

Symbol Description Min. Typ. Max. Unit Remark
Lw White Luminance (Center of screen) 300 350 - [cd/mZ] Note 2-1
Luni Luminance Uniformity (9 points) 75 80 - [%] Note 2-1
CR Contrast Ratio (Center of screen) 600 1000 - - Note 2-1
Br Horizontal Viewing Angle Right 75 85 -
oL (CR=10) Left 75 85 -
PR Vertical Viewing Angle Up 70 80 -
dL (CR=10) Down 70 - -
- 80 [degree] Note 2-2
Br Horizontal Viewing Angle Right 75 88 - By SR-3
oL (CR=5) Left 75 88 -
PR Vertical Viewing Angle Up 70 85 -
oL (CR=5) Down 70 85 -
TR Rising Time - 35 5.5 Note 2-4
Tu Response Time Falling Time - 15 2.5 [msec] | By TRD-1000
Rising + Falling - 5 8
Rx Red x 0.616 | 0.646 | 0.676
Ry Redy 0.314 | 0.344 | 0.374
Gx Green x 0.285 | 0.315 | 0.345
Gy Color Coordinates Greeny 0.595 | 0.625 | 0.655 _ By SR.3
y -
Bx (CIE1931) Blue x 0.110 | 0.140 | 0.170
By Blue y 0.015 | 0.045 | 0.075
Wx White x 0.283 | 0.313 | 0.343
Wy White y 0.299 | 0.329 | 0.359
CT Crosstalk - - 1.5 [%] Note 2-8
FaB Flicker (Center of screen) - - -20 [dB] Note 2-9
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Note 2- /. Measurement method

The LCD module should be stabilized at given temperature for 30 minutes to avoid abrupt temperature change during measuring
(at surface 35°C). In order to stabilize the luminance, the measurement should be executed after lighting Backlight for 30 minutes
in a stable, windless and dark room.

Photo detector

.

Measured distance

LCD Panel

N

TFT-LCD Module

Center of the screen

Note 2-2: Definition of viewing angle measured by ELDIM (EZContrast 88)

Viewing angle is the measurement of contrast ratio = 10, at the screen center, over a 180° horizontal and 180° vertical range

(off-normal viewing angles). The 180° viewing angle range is broken down as follows; 90° (8) horizontal left and right and 90°
(®) vertical, high (up) and low (down). The measurement direction is typically perpendicular to the display surface with the

screen rotated about its center to develop the desired measurement viewing angle.

Normal Line
¢ =0 9=0°

12 O'clock
direction

0L=90° X y on = 90°

6 O'clock Y’ V X
direction
dL =90
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Note 2-3: Contrast ratio is measured by TOPCON SR-3

Note 2-4: Definition of Response time measured by Westar TRD-/00A

The output signals of photo detector are measured when the input signals are changed from “Black” to
“White” (rising time, Tgr), and from “White” to “Black” (falling time, Tg), respectively. The response time is
interval between the 10% and 90% of optical response.( Black & White color definition: Please refer section
3.4.3)

% Tre Trg |

1 ! !

e (I s < I |

100 :—'\ : I

90 i i !

1 ! !

Optical \ White |\| Black ! Black White 1
response 1 ! :
10 | : ), :

0 : ’

i
4— 1 Frame —¢— 1 Frame —

Note 2-5: Color chromaticity and coordinates (CIE) is measured by TOPCON SR-3

Note 2-6: Central luminance is measured by TOPCON SR-3

Note 2-7: Luminance uniformity of these 9 points is defined as below and measured by TOPCON SR-3
90 %+ a0 % 10 %ae

___¢ __________________ #, ___________________ ",___ 10 %

R — ¥ — ’ir—— 50 %«

___’i __________________ Q- ‘."" 90 %

Minimum Luminancein 9 points (1-9)

Uniformity = _ : : :
Maximum Luminancein 9 Points (1-9)
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Note 2-8: Crosstalk is defined as below and measured by TOPCON SR-3

Crosstalk measurement

Definition:
CT = Max. (CTy,CTy);

Where
a.Maximum Horizontal Crosstalk :
CTu=Max. (| Yer — Yar |/ YaL x 100 %, | Yer — Yar |/ Yar X 100 %);
Maximum Vertical Crosstalk:
CTy=Max. (| Ysu=Yau |/ Yau * 100 %, | Yep = Yap | / Yap * 100 %);
b. Yau, Yap, YaL Yar = Luminance of measured location without Black pattern
Yeu. Yao, YaL, Yer = Luminance of measured location with Black pattem

{00) Active Area 0,0) Active Area
' Y, (HI2 iE) Vi (HIZ Y18}
{ e —" {HH4 i) [
Yoy [HI8M42) ¥, (THIB Y12 Yar (THIE W12
L ) ey () ar (THIB.¥IZ) ‘ra:ws,m)_w_mi Ni2)
Yo (HI2 TR e (HIZTVIS) L (3H,3Y14)
B e ® 0
{HW) (HY)

Note 2-9- Test Patern: Subchecker Pattern measured by TOPCON SR-3

Flicker measurement

a. Test pattem: It is listed as following.

I Gray level = LO
D Gray level = L127

b. Measured position: Center of screen & perpendicular to the screen

R: Red, G: Green, B:Blue
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3. Functional Block Diagram

3.TFT-LCD
3-1. Block Diagram
The following shows the block diagram of the 27 inch Color TFT-LCD Module

TFT-LCD
2560*(3)*1440

ASIC*2

S |:’ Timing Pixels
E LVDS Controller
£ Receiver ]
S Mini-LVDS
' Transmitter

DCIDC : Gamma

Converter Correction

Mini-LVDS

XPCB

10
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3.2. Signal Description

CN1
PIN # Symbol DESCRIPTION

1 R1 _ON Neaative LVDS differential data input (Port1 data)
2 |R1 0P Positive LVDS differential data input (Port1 data)
3 |[R1 1IN Neaative LVDS differential data input (Port1 data)
4 |R1 1P Positive LVDS differential data input (Port1 data)
5 |[R12N Neaative LVDS differential data input (Port1 data)
6 |R12P Positive LVDS differential data input (Port1 data)
7 |GND Ground
8 |[R1 CLKN Neaative LVDS differential clock input (Port1 clock)
9 |R1 CLKP Positive LVDS differential clock input (Port1 clock)
10 |GND Ground
11 |R2 3N Neaative LVDS differential data input (Port1 data)
12 |R2 3P Positive LVDS differential data input (Port1 data)
13 INC No connection (for AUO test only. Do not connect)
14 |NC No connection (for AUO test only. Do not connect)
15 |GND Ground
16 |R2 ON Neaative LVDS differential data input (Port2 data)
17 _|R2 0P Positive LVDS differential data input (Port2 data)
18 |R2 1IN Neaative LVDS differential data input (Port2 data)
19 |R2 1P Positive LVDS differential data input (Port2 data)
20 [R2 2N Neaative LVDS differential data input (Port2 data)
21 |R22P Positive LVDS differential data input (Port2 data)
22 |GND Ground
23 |R2 CLKP Neaative LVDS differential clock input (Port2 clock)
24 |R2 CLKP Positive LVDS differential clock input (Port2 clock)
25 |GND Ground
26 |[R2 3N Neaative LVDS differential data input (Port2 data)
27 |R2 3P Positive LVDS differential data input (Port2 data)
28 [NC No connection (for AUO test only. Do not connect)
29 [NC No connection (for AUO test only. Do not connect)
30 INC No connection (for AUO test only. Do not connect)

11
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CN2
PIN # Symbol DESCRIPTION

1 R3 ON Neaative LVDS differential data input (Port3 data)
2 |R3 QP Positive LVDS differential data input (Port3 data)
3 |[R31N Neaative LVDS differential data input (Port3 data)
4 |R31P Positive LVDS differential data input (Port3 data)
5 |[R32N Neaative LVDS differential data input (Port3 data)
6 |R32P Positive LVDS differential data input (Port3 data)
7 |GND Ground
8 |[R3 CLKN Neaative LVDS differential clock input (Port3 clock)
9 |R3 CLKP Positive LVDS differential clock input (Port3 clock)
10 |GND Ground
11 |[R3 3N Neagative LVDS differential data input (Port3 data)
12 |R3 3P Positive LVDS differential data input (Port3 data)
13 INC No connection (for AUO test only. Do not connect)
14 |NC No connection (for AUO test only. Do not connect)
15 |GND Ground
16 |R4 ON Neaative LVDS differential data input (Port4 data)
17 _|R4 0P Positive LVDS differential data input (Port4 data)
18 R4 1IN Neaative LVDS differential data input (Port4 data)
19 R4 1P Positive LVDS differential data input (Port4 data)
20 |[R4 2N Neaative LVDS differential data input (Port4 data)
21 _|R4 2P Positive LVDS differential data input (Port4 data)
22 |GND Ground
23 |R4 CLKP Neaative LVDS differential clock input (Port4 clock)
24 |R4 CLKP Positive LVDS differential clock input (Port4 clock)
25 |GND Ground
26 |[R4 3N Neaative LVDS differential data input (Port4 data)
27 |R4 3P Positive LVDS differential data input (Port4 data)
28 [NC No connection (for AUO test only. Do not connect)
29 [NC No connection (for AUO test only. Do not connect)
30 [Polarity SYNC |Polarity SYNC (O)

12
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CN3
PIN # Symbol DESCRIPTION

1 R5 ON Neaative LVDS differential data input (Port5 data)
2 [R5 QP Positive LVDS differential data input (Port5 data)
3 |[R51N Neaative LVDS differential data input (Port5 data)
4 |R51P Positive LVDS differential data input (Port5 data)
5 |[R52N Neaative LVDS differential data input (Port5 data)
6 |R52P Positive LVDS differential data input (Port5 data)
7 |GND Ground
8 [R5 CLKN Neaative LVDS differential clock input (Port5 clock)
9 [R5 CLKP Positive LVDS differential clock input (Port5 clock)
10 |GND Ground
11 |[R5 3N Neaative LVDS differential data input (Port5 data)
12 |R53P Positive LVDS differential data input (Port5 data)
13 INC No connection (for AUO test only. Do not connect)
14 |NC No connection (for AUO test only. Do not connect)
15 |GND Ground
16 |R6 ON Neaative LVDS differential data input (Port6 data)
17 |R6 OP Positive LVDS differential data input (Port6 data)
18 |R6 1IN Neaative LVDS differential data input (Port6 data)
19 |R6 1P Positive LVDS differential data input (Port6 data)
20 |[R62N Neaative LVDS differential data input (Port6 data)
21 |[R6 2P Positive LVDS differential data input (Port6 data)
22 |GND Ground
23 |R6 CLKP Neaative LVDS differential clock input (Port6 clock)
24 |R6 CLKP Positive LVDS differential clock input (Port6 clock)
25 |GND Ground
26 |[R6 3N Neaative LVDS differential data input (Port6 data)
27 |R6 3P Positive LVDS differential data input (Port6 data)
28 [NC No connection (for AUO test only. Do not connect)
29 [NC No connection (for AUO test only. Do not connect)
30 |3D_EN(l) 3D_EN (I)

13
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CN4
PIN # Symbol DESCRIPTION

1 R7 ON Neaative LVDS differential data input (Port7 data)
2 |R7 0P Positive LVDS differential data input (Port7 data)
3 |[R71N Neaative LVDS differential data input (Port7 data)
4 |R71P Positive LVDS differential data input (Port7 data)
5 |[R72N Neaative LVDS differential data input (Port7 data)
6 |R72P Positive LVDS differential data input (Port7 data)
7 |GND Ground
8 |[R7 CLKN Neaative LVDS differential clock input (Port7 clock)
9 |R7 CLKP Positive LVDS differential clock input (Port7 clock)
10 |GND Ground
11 |R7 3N Neaative LVDS differential data input (Port7 data)
12 |R7 3P Positive LVDS differential data input (Port7 data)
13 INC No connection (for AUO test only. Do not connect)
14 |NC No connection (for AUO test only. Do not connect)
15 |GND Ground
16 |R8 ON Neaative LVDS differential data input (Port8 data)
17 _|R8 OP Positive LVDS differential data input (Port8 data)
18 |R8 1IN Neaative LVDS differential data input (Port8 data)
19 |R8 1P Positive LVDS differential data input (Port8 data)
20 |[R82N Neaative LVDS differential data input (Port8 data)
21 |[R8 2P Positive LVDS differential data input (Port8 data)
22 |GND Ground
23 |R8 CLKP Neaative LVDS differential clock input (Port8 clock)
24 |R8 CLKP Positive LVDS differential clock input (Port8 clock)
25 |GND Ground
26 |R8 3N Neaative LVDS differential data input (Port8 data)
27 |R8 3P Positive LVDS differential data input (Port8 data)
28 [NC No connection (for AUO test only. Do not connect)
29 [NC No connection (for AUO test only. Do not connect)
30 |NC No connection (for AUO test only. Do not connect)
31 [NC No connection (for AUO test only. Do not connect)
32 |NC No connection (for AUO test only. Do not connect)
33 [NC No connection (for AUO test only. Do not connect)
34 |GND Ground
35 |GND Ground
36 |NC No connection (for AUO test only. Do not connect)

14



Product Specification M270DTNO1.3

37 |vDD Power Supply Input Voltage
38 |VDD Power Supply Input Voltage
39 |VDD Power Supply Input Voltage
40 |VDD Power Supply Input Voltage

N LI R RTRTRERC R RORRERRERERERERATR

FIN3O  PINA
G 3pn

PIN3D PIN1 FIN3D PN

AL g

PINAO PN
CH4 A0 pirfls]

O Al =N ]

J,f -“H"‘.‘hﬁ-‘
' —

# o
e et et LR L LR LR LR R =
1 1
: PIr 40 PIrA PINZD  PINT PIN3D PINT  PIN3O PINT :

' . r.' = .!*.-:'I'L 'J 1 _;-. o n— i
! : r b LB 1
1
1
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4. Absolute Maximum Ratings

Absolute maximum ratings of the module are as following:

Backlight Unit

Symbol Min Typ Max Unit Conditions

LED Current ILED - 120 132 [mA] Note 4-1,4-2

Absolute Ratings of Environment

Item Symbol Min. Max. Unit Conditions
Operating Temperature TOP 0 +50 [°C] Note 4-3
Center Glass Surf; Note 4-3
enter Glass Sur ac.e TGS 0 165 rCl ote
temperature (Operation) Function judged only
Operation Humidity HOP 5 90 [%RH]
Note 4-3
Storage Temperature TST -20 +60 [°C]
Storage Humidity HST 5 90 [%RH]

Note 4-1: With in Ta (25C)
Note 4-2: Permanent damage to the device may occur if exceeding maximum values
Note 4-3: For quality perfermance, please refer to AUQ [IS(Incoming Inspection Standard).

1.90% RH Max ( Ta =39C)
2. Max wet-bulb temperature at 39°C or less. ( 1'a =39C)
3. No condensation

Tub=30C
T=40*C H=30%

=]
2

/////

o

@

T=50°C.H=55%

T=60°C, H=39%

Relative Huridity C/RHD
@

n

w

20 40 50 &0

n

Tenperature °C

Operating Range KKK Storage Range REEKZE + NN

16
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5. Electrical characteristics-TFT LCD Module

Power Specification

Input power specifications are as following:

Permanent damage may occur if exceedin

the following maximum rating.

Symbol Descripition Min Max Unit Remark
Power Supply _oEo
VDD Input Voltage GND-0.3 14 [Volt] Ta=25C
Recommended Operating Condition
Symbol Descripition Min Typ Max Unit Remark
Power Supply
VDD Input Voltage 10.8 12 13.2 [Voli]
Power Supply i _
IDD Input Current s, 0.5 1.3 [A] VDD= 12.0V, All Black Pattern At 144Hz,
PDD VDD Power . 6.5 156 | [Watt] |[VDD=12.0V, All Black Pattern At 144Hz
Consumption ' ' e
IRush Inrush Current - - 3.0 [A] Note 5-1
Allowable LCD
VDDrp Ripple Voltage - - 500 [mV] |VDD= 12.0V, All Black Pattern At 144Hz

Note 5-/. Measurement conditions:

Inrush Current measurement:

Test circuit:

O

(LD Module Tnput)

5.0%.

Eq————q A470us--
WD risdrig tirrie.

The duration of VDD rising time: 470us.

17
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6. Signal Characteristic

LCD Pixel Format
port1 port2 port3 port4 ports port6 port7 portd

ERRNREN

1 1 2 1 21 41 51 6 | 7 | 8 |——[1280]1281|——| 2557|2558 2559 2560
> |RIG|B[RIGIBIRIGIBIR|GIBIRIGIBIRIGIBIR|GIBIR]GIB REEREE RIG|BIR|G|BIR|G|BIR]G[B
1439
e R R EREEREEREEREEREE REEREE HEEREEREEREE
Note 6-1: The module use 8 port-LVDS interface.
Port1:1,9.. —2557pixel _ 8N+1 N=0,~ 319 (1,9.. 2553pixe)
Port2:2,10...ccccueeiiinnnnnn. —2558pixel _ 8N+2 N=0,~ 319 (2,10.. 2554pixe)
Port3:3, 11 i, —2559 pixel _ 8N+3 N=0,~ 319 (3,11.. 2555pixe)
Port4:4,12........ccciiiiii. —2560 pixel _ 8N+4 N=0,~ 319 (4,12.. 2556pixe)
Port5:5, 13, uuueeeeeiiiieeannnn, —2557pixel _ 8N+5 N=0,~ 319 (5,13.. 2557pixe)
Port6 :6, 14......cuvvvennnnnnn. —2558pixel _ 8N+6 N=0,~ 319 (6,14.. 2558pixe)
Port 7 : 7,15 e, —2559 pixel _ 8N+7 N=0,~ 319 (7,15.. 2559pixe)
POrt8 :8,16....cceeeeeeeeenn... —2560 pixel _ 8N+8 N=0,~ 319 (8,16.. 2560pixe)

18
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LVDS Data Format

RCLKP
RCLEN i |
R1_ONP R1IR0 K R160 > RIR5 R1R4 R1R3 R1R2 R1R1 R1RO K RI1GO
R1_INP R1G1 R1B1 R1B0 R165 X R164 > R163 X R1G2 > R161 X RIB!
port 1 !
R1_2NP R1B2 DE R1B5 R1B4 R1B3 rR1B2 X DE
R1_3NP RIRS K R1B7 R1B6 R1GT R1G6 R1R7 R1R6 K
R2_ONP R2R0 I R2GO R2R5 R2R4 RIR3 RIR? RIR1 R2R0 K R2GO
port2 RZINP R261 K_R2B1 R2B0 R2GS5 R2G4 R2G3 R2G?2 R261 K _R2B1
R2_2NP R2B2 R2B5 R2B4 R2B3 r2B2 K
R2_3NP R2R6 K R2B7 R2B6 R2G7 R2G6 ROR7 R2R6 DK
R3_ONP R3ro < R3GO R3R5 R3R4 R3R3 R3R2 R3R1 R3R0O_K_R3GO
R3_INP R3G1 X R3B! R38O R3G5 R3G4 R3G3 R3G2 R3G1 X R3B!
port 3 : |
R3_INP R3gz X R385 R3B4 R3B3 R3B2 X
R3_3NP R3R6 X R3B7 R3B6 R3G7 R3G6 R3R7 R3RE
R4_ONP raro ¥ Rraco > RARS R4R4 R4R3 R4R2 R4R1 R4R0 K R4GO
R4_1NP rac1 K R4B1 R4BO rac5 X Rraca > Rracs X rac2 X Rrac1 X R4B!I
port 4 ! |
R4_INP R4BZ 4 R4B5 R4B4 R4B3 RaB2 X
R4_3NP RaRe K R4B7 R4B6 RAGT RAG6 R4R7 R4Rs K

19



Product Specification M270DTNO1.3

R5_ONP R5RO f R5G0 R5R5 R5R4 R5R3 R5R2 R5R1 R5R0 )%: R5G0

R5_INP R5G1 E R5B1 RSB0 R5G5 R5G4 R5G3 R5G2 R5G1 )%: R5B1
port & R5_2NP R5B2 )%( DE R5B5 R5B4 R5B3 R5B2 ; DE

R5_3NP R5RE j%( R5B7 R5B6 R5GT R5G6 R5R7 R5R6

RE_ONP RBRO j%( REGO RER5 RER4 RBR3 RER2 RER1 RERO )%: RBGO

R6_1NP REG1 ;%( R6B1 RBBO REGS REG4 R6G3 RBG2 REG1 i REB1
port 6 ! :

R6_2NP reBz X REB5 R6B4 R6B3 R6B2

R6_3NP R6RG )%( R6B7 R6B6 REGT R6G6 R6R7 R6R6

i - |

R7_ONP R7RO )%( R7GO R7R5 R7R4 R7R3 R7R2 R7R1 R7RO )%( R7GO

R7_INP R7G1 )%( R7B1 R7B0 R7G5 R7G4 R7G3 R7G2 R7G1 )%: R7B1
port 7 | |

R7_2NP R7B2 X R7B5 R7B4 R7B3 R7B2 X

R7_3NP R7RE j%( R7B7 R7B6 R7GT R7G6 R7R7 R7R6

R&_ONP R8RO jL( REGO R8RS R&R4 R8R3 R8R2 RER1 R8RO )%: R8GO

R&_1NP Rec1 K_R8B1 RSB0 R8G5 R8G4 R8G3 R8G2 R8G1 E RS8B1
preties R§_INP R8B2 j%( R8B5 R8B4 R8B3 R8B2 )%(

R&_3NP R8R6 R8B7 R8B6 R8GT R8G6 R8R7 R8R6 )%:

20
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Color versus Input Data
The following table is for color versus input data (8bit). The higher the gray level, the brighter. the

color.
Calar Input Data
Color I[_BETE"' RED data GREEN data BLUE data Remark
(MSB:R7, LSB:RO) (MSB:G7, LSB:GD) (MSB:E7, LSB:B0)
R7|R6|RE|R4|R3|[R2|R1|RO|G7|G6|Ga |G |ca|G2 |6t |eo|B7 |B6|Bs| B4 | B3| B2 |B1 | BOD
Black - |o|o|oflo|lo|o|lo|o|jofo|ojo|lo|ojofo|o|o|o|o|lo|lofofoO
White S 1 T T T T T T T T T T O O T O T
(1= 0 I I T T T T T T T T T o T T O T I TR O
m |oflo|lo|oflo|lo|o|lo|lo|o|lo|o|ofo|o|o|lao|lojoflofo|o|0]|0]| Black
Red
lees |1 |1 1|1 {1111 |o|o|lo|lo|o|lo|o|ojojo|o|o|O|O|O]|O
m |oflo|lo|ofjao|lo|olo o|o|o|o|o|0|0]|0]| Black
Green
lzss |0 |o|o|o|oflo|D|D o|o|o|o|o|o|O]|D
m |o|lo|lo|oflo|lo|o|lo|lo|o|lo|o|ofo|o|o|lao|lojoflofo|lo|0]|0)]| Black
Blue
ss |o|ofo|ojo|lo|lojo|lofofo|ofaofalofalft [t ][ ]1]1]n1
LVDS Specification

DC Characteristics of each signal are as following:

Symbol Parameter Min Typ Max Units Condition
Diff ial | High VICM = 1.2V
Vi ifferential Input Hig ) _ +100 mV C
Threshold Note 1
Diff ial | L VICM = 1.2V
Vi ifferential Input Low 100 _ ) mV C
Threshold Note 1
| Vip | Input Differential Voltage 100 - 600 mV Note 6-2
Differential Input VTH-VTL = 200MV (max
Vem > #10 | 12 | #15 | Vv (max)
Common Mode Voltage Note 1
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Note 6-2: LVDS Signal Waveform

Single-End

RXOCLK- -

RXOCLK+ -

GND

Differential Signal

ov

AC Characteristics

Symbol Description Min Max Unit Remark
Maximum deviation of
Foev input clock frequency - +3 %
during Spread Spectrum
Maximum modulation
Froo frequency of input clock - 200 KHz
during Spread Spectrum
Frea 4
Fmax

Fcenter

Fmin

Fcenter * FDEV

A
\4

1
Fwmobp

v

< Spread Spectrum> time

22



m Product Specification M270DTNO13

Input Timing Specification
It only support DE mode, and the input timing are shown as the following table.

Symbol Description Min Typ Max Unit Remark
v Period 1452 | 1481 | 8192 | N
Tdisp(v) . _ Active 1440 1440 1440 Th
Vertical Section :
Tblk(v) Blanking 12 41 6752 Th
Fv Frequency 30 120 145 Hz Note 6-3
Th Period 359 360 1023 Telk
Tdisp(h) _ . Active 320 320 320 Telk
Horizontal Section :
Tblk(h) Blanking 39 40 703 Telk
Fh Frequency 69.7 177.7 | 250.6 KHz Note 6-4
Telk Period ns 1/Fclk
LVDS Clock 11.1 15.6 39.9
Fclk Frequency o5 64 90 MHz Note 6-5

Note 6-3: The optimized setting is 119~145 Hz to driving for good picture quality.

Note 6-4: The equation is listed as following. Please don’t exceed the above recommended value.
Fh (Min.) = Fclk (Min.) / Th ((Min.);

Fh (Typ.)= Fclk (Typ.) / Th (Typ.);

Fh (Max.)= Fclk (Max.) / Th (Min.);

Note 6-5: The equation is listed as following. Please don’t exceed the above recommended value.
Fclk (Min.) = Fv (Min.) x Th ((Min.) x Tv (Min.);

Fclk (Typ.) = Fv (Typ.) x Th ((Typ.) x Tv (Typ.);

Fvx Th x Tv < Fclk (Max.)
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Input Timing Diagram

N Tdisp(v) = Thp(w)+ Tip(v)+PWws
e L L B

CLK JLIT1sS _{I_\_l_\ S _ TLITISS T LT 1SS _TLT1sS
. B Tdisp(h) Tblﬁﬁmﬂlwhs .
port 1 22220 1 1 9 [ a7 ) (2883772722227 1 1 o | 17 - 288307777227
port 2 ©ZZZZZZZ4 2 110 | 18] - (2884777722227 2 | 10 | 18] - (288477222
pot3 27272774 3 111 ] 19 ] [zsssfzZzZZ4 3 1 11 | 19] - [zessb2227]
port 4 27222774 4 112 | 20 | 2888777777771 4 |12 | 20] - (288877777777
pot5 22222 5 113 ] 21 | ees7p772Z22ZZ1 & 113 1 21 - (2585707222273
port 6 6 |14 | 22 Bsssp 777777 6 |14 | 22| .-
port 7 227222 7 115 | 23] essol 777222221 7 115 | 23]  lesssl2222222
pot8 277777 8 116 | 24 ] seol 772272271 8 116 | 24 - 86027727
3D Control
3D Control I/O Characteristics
Pin# Symbol /0 | Buffer | Description Remark
Frame Inversion polarity Index
CN2_pin30 Polarity SYNC O 4mA 3D_EN-=L :1-frame inversion Note 6-6
3D _EN=H :2-frame inversion
CN3_pin30 3D _EN I IPL* 3D enable control signal

IPL:internal pull low

Note 6-6

3D_EN-L

Vertical
blanking |

mputDE  _[UUG U T I—U_I—I_LI—LI_LI_L[S) o rrorvrigrre— 11

Polarity_SYNﬁ + | - [ + | - |

3D_EM=H

1-frame inversion Active

Vertical
 blanking

mputbE _ G rruu Hl—i_nmn‘s, o rorrmgrre

|Polarity_SYN§ + + l - N

24
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Absolute Maximum Rating

Symbol | Description Min Max Unit Remark

3D EN 3D enable control singnal | GND-0.3 | 5.0 [Volt] Ta=25

Recommended Operating Condition

Rating
Symbol Parameter Condition Unit
Min Typ Max
V1H Input High Voltage - 2.0 - 3.6 [V]
VL Input Low Voltage - 0 - 0.8 [V]
Vou Output High Voltage lon=4mA 2.4 - 3.4 [V]
VoL Output Low Voltage loL=-4mA 0 - 0.4 [V]
Power ON/OFF Sequence

VDD power, LVDS signal and backlight on/off sequence are as follows. LVDS signals from
any system shall be Hi-Z state when VDD is off.

Backlight Off T
acklig B \
90% 90% \ /
10%
10% \ /
N~ 7
VDD T2 5 | T6| T7
b o - =l & | =N
LVDS Signal //// VALII:\\\
/] N
DATA
o >
T3 T4
Vaiep Backlight Off Backlight On Backlight Off
Value
Symbol Unit Remark
Min. Typ. Max.
T1 0.5 - 10 [ms]
T2 0 - 50 [ms]
T3 500 - - [ms]
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T4 100 - - [ms]

Note 6-7
T5 0 50 [ms]

Note 6-8
T6 0 - 150 [ms] Note 6-8
T7 1000 - - [ms]

Note 6-7 : Recommend setting TS5 = O0ms to avoid electronic noise when VDD is off.

Note 6-8 : During T5 and T6 period, please keep the level of input LVDS signals with Hi-Z state.

Backlight Unit

Block Diagram
The following shows the block diagram of the 27 inch Backlight Unit. And it includes 72 pcs LED in
the LED light bar. (4 strings and 18 pcs LED of one string).

h 4 wr h. 4 w
¥ 4 ¥ ¥ 4
- - - w Vs
¥ 4 ¥ ¥ _
W h w w
¥ 4 ¥ ¥
IS IS Is IS
W L' 4 ' W
Connector
VsLep Ch1 Ch2 Ch3 Cha
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7. Connector & Pin Assighment
TFT LCD Module

Manufacturer STM Starconn
TFT-LCD Connector MSCKT2407P30HB | I5F40-RO00RA-M3
Part Number
(CNI / CN2/ CN3) (CN4)
. Manufacturer STM or compatible JAE or compatible
Mating Connector
Part Number PK2407P30V FI-NX40HL
PIXel 1 PiXel 2. e e pixel 2559 pixel 2560
G1
G2
G1439
G1440

CN1 CN2 CN3 CN4

Connector on Backlight Unit.
This connector is mounted on LED light-bar.

Manufacturer CVILUX
Backlight Connector
Part Number Cl1406MI1VLO-NH
Manufacturer ENTERY
Mating Connector H I 12K-PO6N-00B (Non-Locking type)
Part Number H112K-PO6N- | I B(White) (Lockingtype)
H 1 12K-PO6N-13B(Black) (Lockingtype)

Physical interface is described as for the connector on module. These connectors are capable of
accommodating the following signals and will be following components.
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Pin no. Signal name
1 IRLED (current out)
"""""""""" 2| IRLED(currentouy
"""""""""" 3 | VLED(voltageiny
"""""""""" 4 | VLED(voltageiny
"""""""""" s | IRLED(currentowty
"""""""""" 6 | IRLED(currentouty

Pin1  Piné
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£.5+0.15
256+.006

5.0£0.15
.197£.006

s T T TN

1.76+0.15
.069+£.006

f w
o mmoTH
| | I ;é
ENEEEnN |
i | —
L7 T [ S
(- - a
1.00£0.05
= 039+x.002 "7
4.0
‘ 157 ‘
35
138
7.740.25 5.4
303+.010 134
- ] - IR}
T : "k
Q O N | —
N | | o|°
ANNAD 5 L Qg
| — 00| o»
M <=
~ T
imwﬁ D
PIN 1 1.50 ‘
7.040.15 059 2.95
‘ 276+.006 ‘ 116
Connector Pin Assignment
Pin# Symbol Description Remark
1 Ch1 LED Current Feedback Terminal (Channel 1)
2 Ch2 LED Current Feedback Terminal (Channel 2)
3 VsLep LED Power Supply Voltage Input Terminal
4 VsLeD LED Power Supply Voltage Input Terminal
5 Ch3 LED Current Feedback Terminal (Channel 3)
6 Ch4 LED Current Feedback Terminal (Channel 4)
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Electrical Characteristics
Absolute Maximum Rating

Parameter damage may occur if exceeding the following maximum rating.

Symbol Description Min. Max. Unit Remark
150 [MA] 100% duty ratio
Is LED String Current 0 Duty ratio 10%
210 [mA] Pulse time=10ms

.

L
Duty ratio= (A / B) X 100% ; (A: Pulse time, B: Period)-

«— B —

Parameter guideline for LED driving is under stable conditions at 25°C (Room Temperature):

Symbol Parameter Min. Typ. Max. Unit Note
IRLED LED Operation Current - 120 132 [mA]
. . [Volt]
Vis Light Bar Operation Voltage 53 1 56.7 60.3 Note 7-1
(for reference) Note 7-5
Operating with
AVs Maximum Vs Voltage i _ 36 [Volt] fixed driving
Deviation of light bar ' Note 7-2 current
PsLu BLU Power consumption (for reference) 27.3 29.0 N[c\)/:/ea’(?t!s
o . [Hour]
LT LED life Time (Typical 30,000
LED ife Time (Typical) Note 7-4

Note 7-1: Vs (Typ.) = VF (Typ.) X LED No. (one string);
a. Ve: LED chip forward voltage, V¢ (Min.)=2.95V, Vg(Typ.)=3.15V, V¢(Max.)=3.35V

b. The same euqation to calculate Vs(Min.) & Vs (Max.) for respective Vg (Min.) &
Vr(Max.);
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LED chip

Note 7-2: AVs (Max.) = AVF X LED No. (one string);
a. AVF: LED chip forward voltage deviation; (0.2 V , each Bin of LED VF)
Note 7-3: Pgry (Typ.) = Vs (Typ.) X Is (Typ.) X 4 ; ( 4 is total String No. of LED Light bar)
PeLu (Max.) = Vs (Max.) X Is (Typ.) X4 ;
Note 7-4: Definition of life time:
a. Brightness of LED becomes to 50% of its original value

b. Test condition: Is = 120mA and 25°C (Room Temperature)

Note 7-5: Recommendation for LED driver power design:
Due to there are electrical property deviation in LED & monitor set system
component after long time operation. AUO strongly recommend the design value of
LED driver board OVP (over voltage protection) should be 10% higher than max. value
of LED string voltage (Vs) at least.

Note 7-6: AUO strongly recommend “Analog Dimming” method for backlight brightness control
for Wavy Noise Free. Otherwise, recommend that Dimming Control Signal (PWM

Signal) should be synchronized with Frame Frequency.
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Timing diagram

Tw
M pixel
Thlk{vw) Tdisp{w)
Y
T g
a
= X

[ N I lid Dat 1 K=& M- M N I lid Dat
RGB Data mvali ata nvali ata
LI Lin Lin Lir Lin Ll

2 b b B e L PO JOL PO O R

[ L L L L L L

Tclk
Th

Tdisp(h) Tblk(h)

Pixell Pixel

RGE Data | Pixel Pixell Pixel] Pixel j Fixell Pixell Pixel| Pixel Pixel Pixel Fixel| Pixell Pixel i
odd Invalid Dafp Invalid Dafp
C } M-7 M-g M-F M- 1 3 5 7 9| 11 M-§ M-3 M- 1 3
RGB Data | Pixel Pixell Pixel] Pixell . Pixell Pixell Pixel] Pixel Pixel Pixeal PixelPixel | Pixel . Pixell Pixeal
Inwvalid Dagp Inwvalid Dafp
(Even) M-g M-4 M-F ™ 2 4 & ] 10| 12 M-4 M-F M 2 4
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Power ON/OFF Sequence

VDD power, LVDS signal and backlight on/off sequence are as follows. LVDS signals from any
system shall be Hi-Z state when VDD is off.

T1

Backlight Off F_}a N
90% 90% | /
10% 10%
VDD T2 5 6 7
LVDS Signal F////v.&un\\\ .
DATA
oam— —
T3 T4
Velen Backlight Off Backlight On Backlight Off
Value
Parameter Unit
Min. Max.
T1 0.5 10 [ms]
T2 0 50 [ms]
T3 500 - [ms]
T4 100 = [ms]
T5 0 50 [ms]
T6 0 150 [ms]
T7 1000 - [ms]

Note1 : Recommend setting T5 = O0ms to avoid electronic noise when VDD is off.

Note2 : During TS and T6 period , please keep the level of input LVDS signals with Hi-Z state.
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8. Reliability Test

Environment test conditions are listed as following Monitor test condition.

Items Condition Remark

Temperature Humidity Bias (THB) | Ta=507C, 80%RH, 300hours

High Temperature Operation (HTO} | Ta= 507C, 50%RH, 300hours

Low Temperature Operation (LTO} | Ta=0"C, 300hours

High Temperature Storage (HTS) Ta= 60T, 300hours
Low Temperature Storage (LTS) Ta=-20°C, 300hours

Acceleralion: 1.5 Grms

Vibration Test Wave: Random

{Mon-operation) Frequency; 10 - 200 Hz

Sweep: 30 Minutes each Axis (X, Y, Z)

Acceleration: 50 G

Shock Test Wave: Half-sine
{Mon-operation) Active Time: 20 ms
Direction; £X, Y, £Z (one time for each Axis)
Thermal Shock Test (TST) -20°C/30min, 60°C /30min, 100 cycles Note 3-1
On/Off Test Onf10sec, Off/10sec, 30,000 cycles

Contact Discharge: £ 15KV, 150pF{3300 ) 1sec,

& points, 25 times/! point.
ESD (Electro Static Discharge) Note 8-2

Air Discharge: + 15KV, 150pF(3300 ) 1sec
8 points. 25 times/! point.

Operation: 13,000 fi

Altitude Test Non-Operation:40,000 ft

Note 8-1: The TFT-LCD module will not sustain damage after being subjected to 100 cycles of
rapid temperature change. A cycle of rapid temperature change consists of varying the
temperature from -20°C to 60°C, and back again. Power is not applied during the test.
After temperature cycling, the unit is placed in normal room ambient for at least 4 hours
before power on.

Note8- 2: According to EN61000-4-2 , ESD class B: Certain performance degradation allowed:

No data lost.
Self-recoverable.
No hardware failures.\
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9. Shipping label

The label is on the panel as shown below:

e

Mlodel No: M270DTNO1.3
AU Optronics JXXXX
MADE IN XXX (XX)

XXXXXXXXXX XX XX XXAXXXX

FXXHXXHHXXXHKX = XXX XK

Note 6-1: For Pb Free products, AUO will add @ for identification.
Note 6-2: For RoHS compatible products, AUO will add el for identification.
Note 6-3: For China RoHS compatible products, AUO will add for identification.

Note 6-4: The Green Mark will be presented only when the green documents have been ready by
AUO Internal Green Team.
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10. Packing Precautions

TFT-LCD Module (or monitor) should be stand or be placed face up in traffic or storage conditions; please
do not keep TFT-LCD Module face down (polarizer side down).

Monitor maker should add the notice above in packing description; See the configuration example as below:

12
\
N\

Py A BLANK CARTON: 490°73*134
c)b;Q . Ll " 4D.0C402.011 4PCS/PALLET
o I T—
g CTN LBLIRIH B 17  —
(ua]
e
N o o o 48
L G il
ey — LN —
© L
N 1l ; 1] 8
L1
N I e I
\\ /
o %‘
AD -

2

. . \\‘/J 94
VAV N\

b2 1199%1061%120
18*5+12=102 PCS

P
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5 6 1 8 9 10 Il 12 13 14 15 16 17 18 | 19 20

(OO0O0O W oA £00BOLZN 00Z0LHZ 8 (81184 0149-3d¢ ‘Esﬂ

608.8%0.5 (OUTLINE)

596,74+05C(ACTIVE AREA) L

3044 D
298,37 9.9940.5

173.33
167.83

335.66+0,5 (ACTIVE AREM)

354.81£0.5 AUTLINE

o

L
M
P
N
E% 1145 -
14.58 0
NAME TOLERANCE UNLESS OTHERISE SPECIFIED ()
MODEL [M270Q002 V1 M270Q002 V1 Panel CLASS G
< 8mm a.05[ 0.1 Jarfo2fa2fodfod
DRN MATER IAL] T 25w Jom[os[es[os]osfor[os
DSN HIIE] T T
CKD SCALE [DIM IN] mm [ 250~ soom Jos[oe] ool ra]vs[zi]5s
APPD SHEET [ or  [cAVITIES et
. : 1| FILE NAME
Qisda Corporation [@eiu 8
5 6 T [ Ll 10 I 3 17 15 16 17 T 18 T [El T 20 T ? T 22 T 23 I 24
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vooe [Me700002 V1| "™ vo700002 V1 Panel s 0 Fre
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