Product Specification M270DTR01.0
AU OPTRONICS CORPORATION

() Preliminary Specification
(V) Final Specification

Module 27" Color TFT-LCD
Model Name M270DTRO1.0
Customer Date Approved by Date
Howard Lee May 17, 2017
Approved by Date Prepared by Date

Bruce TL Yu May 17, 2017

Note: This Specification is subject to

change without notice. AU Optronics corporation

Contents

1 PERTRERRR RN EN RN RN Rnnnens
documentversion1.3 . . RN 1
ERRRRRREN RN RN RN RRRRninini
i O O e

For ACMEPOINT internal use only - provided by alberthsu on 2017/08/27



Product Specification ~ wmzropTrRo1.0
AU OPTRONICS CORPORATION

1 Handling PreCAUEIONS...........ouuiiiiiiiieiieteeccccceeeeeniceeeeeeenneeeeesanseeeessnnnnneesesnns 4
2 General DesCHPHON........oouiu e e e e e e eeesssceeeseeeeeeens 5
2.1 Display CArQCTEIISTICS ..t e e e e e e e e e e e e eeaaaaeaaaas 5
2.2 Absolute Maximum Rating of ENVIroNmMENT ..o, 6
2.3 OpHCAl CRArACTEIISTICS .o e e e e e e e e aaaaaeeeeas 7
S TFT-LCD MOAUI@......... ettt ccceeteeeeteeeeeeaseeeaneeeesssseessnsncsssssnsassessenns 11
K =) (ool g B I ] £ @ | o o PSR 11
3.2 INterfaCE CONNECTON ..oiiiiee e e e e e ennreee e 12
I B Ore] g Tl (o] g 1Y/ 1= PR ERRPRPRRP 12
3.2.2 ConNECtOr PiN ASSIGNMIENT .....uiiiiieieeeeee e e e e 12
3.3 ElectricAl ChAOrACTENSTICS ...ttt ee e e e e e e e e e aea e 15
3.3.1 Absolute MaXimMUM ROTING ...uuueiiiiiiiiiiiieeeee e 15
3.3.2 Recommended Operating CONAITION ........uiiiiiii it 15
3.3.3 Input control signal threshold voltage definition.........ccococciiiieiiiiiieeeiie 16
3.3.4 Write Protection mode SElECHON .....eeeiiiiieiieeee e 16
3.3.5 Input equIVAIENT IMPEAANCE . .uuiiiiiieieeeeeeee e 16
3.4 SIgNAI CROIACTEIISTICS ..eeii ettt e e e e et a e e e e nnaeeeeeas 17
3.4.7 LCD PiXEl FOIMOT ... ettt et e e e e e e e e e e et e e e e e e e annneeeas 17
3.4.2 €DP DAt FOIMQT ... e e e e e e e e e e e e e e e e e e as 18
3.4.3 Color versus INPUT DATQ ...ttt e e 19
3.4.4 eDP Specification (Follow as VESA DisplayPort Standard Version 1.2).................. 20
3.4.5 Input TIMING SPECITICATION ...viiiiiiiiiieeeeee e 22
3.4.6 INPUT TIMING DIGGIQM ittt e e e e e e e e e e e ense e e e e e e e annnneeas 23
4.7 IMS CONTIO ettt et e e e e e e e e e e e e e e e e e e eeeeaaaeeaaaeeeens 24
3.4.8 12C Electrical Characteristics (VDD=12V, VSDA/VSCL=3.3V, TA=25C) ccceceevvurenne 26
3.5 POWETr ON/OFF SEQUENCE ...t e e 27
3.6 VCOM AJUSTMENT FIOW oo e e 28
4 Reliability TESE ... s e e e e e e e easa seese e s e e e 31
5 ShippING LADEL......... ettt e ee e eeeeea e e e eeessss e sessnnnenenes 32
5.1 SMAll SNIPPRING LADE ...t e 32
5.2 RUN CArd LADEL ...ttt et e e e e e e e e aaeeaaaeaeeeaaaans 32
6 Mechanical CharacteristiCs.......cccoeeiiiiiiiiiiiiiiiicrrirrreccrccrrrre e e e e eeeeeees 33
7 Packing SpecCifiCalion............coiiieiiiiiiiicc ettt eeeeee e e e eeenae 34
7.1 POCKING FIOW ..ttt ettt e e e e e e e e e e e e e e e e e e e e e e e e 34
7.2 Pallet and shipment iNnformatioN...........oooo i 35
i :

For ACMEPOINT internal use only - provided by alberthsu on 2017/08/27



Product Specification

M270DTR01.0

AU OPTRONICS CORPORATION

Record of Revision

Version

Date

Page

Old description

New Description

Remark

0.0

2016/10/21

All

First version release

2017/02/17

All

Final version release

2017/04/17

Add item 13 & item 14

Be- Righte 75. 85. R
B aft: 75- 85. 6.
B Up 80 70 O
L Dow 80 70 ) Note 2-5. b Note 2-5.
1.2 2017/04/21 7 sl egrs)
N Ba Righ 75+ 28, By SR-3: B By Elo
B efr. 75 28. 8.
@ Up. 70. 25. Do
D Dowr 70. 8s. Py
= Voo vwe e ™
B PR e &
< o] oo o
G | ol nmny 02| 06320 00 3 Calor Canrdinates « SHE
1.3 2017/05/17 7 i o | msenciom o bueon g
. . e o 01| 1505 o100 7 (s " )
W White % o83 03130 048] Yo Whis
W White yo 299 | 0290 03390 W, Wiite = 03¢ | 0357 0307
1 e [RRRRRRRRE
document version 1.3 i 3
i
(RRRRN] nns

For ACMEPOINT internal use only - provided by alberthsu on 2017/08/27




Product Specification ~ wmzropTrRo1.0
AU OPTRONICS CORPORATION

1 Handling Precautions

1)

Since polarizer is easily damaged, do not touch or press the surface of polorizer with
hand.

2) Wipe off water drop immediately. Long contact with water may cause discoloration
or spots.

3) When the cell surface is soiled, wipe it with absorbent cotton or other soft cloth.

4) Since the cell is made of glass, it may break or crack if dropped or bumped on hard
surface.

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

6) Do not press or pat the panel surface by fingers, hand or tooling.

7) Please handle TFT cell with care. The FPCs can only sustain for quite limited stress.

8) The cell package tray is packed in clean room. Please do pack & unpack it in clean
room.

9) Afthe insertion or removal of the Signal Interface Connector, be sure not 1o rotate nor
tilt the Interface Connector of the TFT cell.

10) PlIs avoid touching COF position while you are doing mechanical design.

11) When storing modules as spares for a long time, the following precaution is necessary:
Store them in a dark place. Do not expose the module to sunlight or fluorescent light.
Keep the temperature between 5C and 35°C at normal humidity.

12) Do not apply the same pattern for a long time, it will enhance relevant defect.

13) If the product will be used under extreme conditions such as under high temperature,
humidity, display patterns or the operation time etc.., it is strongly recommended to
contact AUO for the advice about the application of engineering. Otherwise, its
reliability and the function may not be guaranteed. Extreme conditions are
commonly found at airports, transit stations, banks, stock markets, and confrolling
systems.

14) Module designer should apply adequate thermal solutions to keep the electrical
components surface temperature under control limit (ex: Source Driver IC 100C ,
Components on T-con PCB 85°C) Operations over the temperature can cause
damages or decrease of lifetime.
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2 General Description

Product Specification

M270DTR01.0

AU OPTRONICS CORPORATION

This specification applies to the 27 inch wide Color a-Si TFT-LCD Module M270DTRO1.0.
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-lanes eDP.

2.1 Display Characteristics

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

ITEMS Unit SPECIFICATIONS
Screen Diagonal [mm] | 684.67 (27")
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 (Twisted Nematic), Normally White
Response Time [msec] | ~3 (Typ., on/off)
. LCD module PDD (Typ.)=7.2W @ Black

Power Consumption [Watt] oattern,Fv=165Hz
Weight [Gr?ms 630
Electrical Interface - 8-lanes eDP
Support Color - 16.7M colors (RGB 8-bit )
Surface Treatment - Anfi-Glare, 3H
Temperature Range

Operating [cC] | 0fo+30

Storage (Shipping) -20 fo +60
Cell t itt % 26 (ve.) B AUO LED Backlight

ell transmittance (%] 2.5 (Min) ase on acklig
Cell thickness [mm] | 1.44 (Thickness of polarizer film: 0.22 mm each side)
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2.2 Absolute Maximum Rating of Environment

M270DTR01.0

Permanent damage may occur if exceeding the following maximum rating.

Symbol Description Min. Max. Unit Remark

TOP Operating Temperature 0 +50 [°C] Note 2-1
Glass surface Note 2-1

TGS temperature 0 +65 [°C] Function judged
[nnaratinn) Anly

HOP Operation Humidity 5 90 [76RH] Note 2-1

TST Storage Temperature -20 +60 [°C]

HST Storage Humidity 5 90 [%oRH]

Note 2-1: Temperature and relative humidity range are shown as the below figure.

1. 90% RH Max ( Ta =391C)
2. Max wet-bulb temperature at 39°C orless. ( Ta =39C)
3. No condensation
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2.3 Optical Characteristics

Product Specification

AU OPTRONICS CORPORATION

M270DTR01.0

The optical characteristics are measured on the following test condition.

Test Condition:
1. Equipment setup: Please refer to Note 2-2.
2. Panel Lighting time: 30 minutes

3. VDD=12V, Fv=120 Hz ,1s=50mA,Ta=25C

Symbol Description Min Typ. | Max Unit Remark
Note 2-3
CR Contrast Ratio (Center of screen) 400 1000 - [cd/m2] | Base on AUO LED
Backlight
Or Horizontal Viewing Right 75 85 -
Angle
o, (CR=10) Left 75 85 -
®H | Vertical Viewing Angle Up 70 80 3 Note 2-4
CR=10 - i
DL | ( .) | Down 70 80 (degree] By Eldim
Ok Horizontal Viewing Right 75 88 _ (Base on AUO
Angle . .
oL (CR=5) Left 75 88 - backlight design)
®H | Vertical Viewing Angle Up 70 85 -
DL (CR=3) Down 70 85 -
Tr Rising Time - 2.4 4.4
T Response Time Falling Time \ 1] 2.1 [msec] Note 2-5
_ Rising + Falling - | a5 | 65 By TRD-100
Rx Red x 0.631 | 0.661 | 0.691
Ry Redy 0.301 | 0.331 | 0.361
Gx Green x 0.254 | 0.284 | 0.314
Gy Color Coordinates Greeny 0.576 | 0.606 | 0.636
- Base on C light
Bx (CIE 1931) Blue x 0.108 | 0.138 | 0.168
By Blue y 0.061 | 0.091 | 0.121
Wi White x 0.289 | 0.319 | 0.349
W,y White y 0.327 | 0.357 | 0.387
Note 2-6
CT 1.5 (%]
Crosstalk By SR-3
Note 2-7
F i -20 [dB]
dB Flicker (Center of screen) By SR-3
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Note 2-2: Equipment setup :

H Photo detector (SR-3, TRD-100)

Measured distance (50cm)

LCIKPaneI

TFT-LCD Module
\ 4 /

Center of the screen

Note 2-3: Contrast Ratio Measurement

Definition:

) Luminance of White pattern
Contrast Ratio = P

Luminance of Black pattern

a. Measured position: Center of screen (P5) & perpendicular to the screen
(6=D=0°)

Note 2-4: Viewing angle measurement
Definition: The angle at which the confrast ratio is greater than 10 & 5.

a. Horizontal view angle: Divide to left & right (6. & 6r)
Vertical view angle: Divide to up & down (®y &Py)
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Note 2-5: Response
measurement

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

90 -

100
Optical
response
0

6 O'clock ' \\{{ x'
direction
oL =90

Product Specification M270DTR01.0

AU OPTRONICS CORPORATION

Normal Line
$=0° @g=0°

12 O'clock
directiog

01=90" x y o1 =90

T|: TR
L e

!
1

)

|
) ! !
1 1 I
1 | |
1 I |
: White Black :Black W hite :
1 1 1
1 1 '
4— 1 Frame —¢— 1 Frame —

Note 2-6: Crosstalk measurement

Definition:

CT = Max. (CTy,CTv);

Where

a.Maximum Horizontal Crosstalk :

CTh=Max. (| YeL=YaL | /Yax100%, | Yer—Yar | / Yar x 100 %);

Maximum Vertical Crosstalk:

Clv=Max. (| Yeu=Yau | /Yaux100%, | Yeo—Yap | / Yap x 100 %);
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b. Yau, Yap, YaL Yar = Luminance of measured location without Black pattern

Ygu, Yeo., YeL Yer = Luminance of measured location with Black pattern

Active Area {001 Active Area
Y |_Tneie, e vy (LT S
PRLLLCALF _@ L12? Ch_'n-'_' ik WL Tg (HE .-___:.—_ -&":J,l Ch-_',_‘-_ THE M
¥ up (H2,TVIB) s Yeg (HI2TV . — b— [3HY IV
4 \J .

Note 2-7: Flicker measurement

a.Test pattern: It is listed as following.

I Gray level = LO
D Gray level = L127

b. Measured position: Center of screen & perpendicular to the screen
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3 TFT-LCD Module

3.1 Block Diagram
The following shows the block diagram of the 27.0 inch Color TFT-LCD Module.

ASIC (AUO1H503)

SER —
/DD 5 Timing
oL eDP =3y Controller TFT-LCD
ﬁs;l | (] : 3 "
= Receiver — 2560%(3)*1440
A, B S :
O —— Pixels
AP ; Tr ansn‘ullu_:r_ )y
DI e
— . iSP. Q | %
converter *| Gamma =
ol mura
Correction Flash
| 1 ]
C/B SBL...
document version 1.3 B TR T e 1
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3.2 Interface Connection
3.2.1 Connector Type

TET-LCD Manufacturer JAE P-TWO STARCONN
Connector | port Number | FI-RTE51SZ-HF 187059-5122 115E51-0000RA-M3-R
Mating | Manufacturer JAE or compatible
Connector | port Number FI-RE51CL

3.2.2 Connector Pin Assignment

PIN # Symbol Description Remark
1 VDD Power +12V
2 VDD Power +12V
3 VDD Power +12V
4 VDD Power +12V
) VDD Power +12V
6 GND Ground
7/ GND Ground
8 GND Ground
9 WP Diaital-Vcom write protection
10 SDA |12C-Compatible Serial-Data Input / Output for Vcom
11 SCL 12C-Compatible Serial-Clock Input for Vcom adijust
12 N.C. No connection (for AUO test only. Do not connect)
13 N.C. No connection (for AUO test only. Do not connect)
14 N.C. No connection (for AUO test only. Do not connect)
15 IMS Interlace Mode Selection
16 IMS POL Interlace Mode Selection Polarity
17 GND Ground
18 D1 3N Neqgative lane 3 input( display port 1)
19 D1 3P Positive lane 3 input( display port 1)
20 GND Ground
21 DI 2N Neqgative lane 2 input( display port 1)
22 D1 2P Positive lane 2 input( display port 1)
23 GND Ground
24 DI 1IN Neaative lane 1 input( display port 1)
25 D1 1P Positive lane 1 input( display port 1)
26 GND Ground

12
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27 D1_ON Negative lane 0 input( display port 1)
28 D1 ON Positive lane 0 input( display port 1)
29 GND Ground

30 AUX1P Positive AUX input( display port 1)

31 AUXIN Neqgative AUX input( display port 1)
32 GND Ground

33 N.C. No connection (for AUO test only. Do not connect)
34 GND Ground

35 D2 3N Negative lane 3 input( display port 2)
36 D2 3P Positive lane 3 input( display port 2)
37 GND Ground

38 D2 2N Neagative lane 2 input( display port 2)
39 D2 2P Positive lane 2 input( display port 2)
40 GND Ground

41 D2 1IN Negative lane 1 input( display port 2)
42 D2 1P Positive lane 1 input( display port 2)
43 GND Ground

44 D2 ON Negative lane 0 input( display port 2)
45 D2 OP Positive lane 0 input( display port 2)
46 GND Ground

47 AUX2P Positive AUX input( display port 2)

48 AUX2P Negative AUX input( display port 2)
49 GND Ground

50 HPD Hot plug detection

51 GND Ground
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3.3 Electrical Characteristics

3.3.1 Absolute Maximum Rating
Permanent damage may occur if exceeding the following maximum rating.

Symbol Description Min Max | Unit Remark
vop | Powersupply | o\pno3 | 40 | VO! Ta=25C
Input Voltage ]
SCL,SDA 12C input i [Volt Ao
WP Voltage GND-0.3 4.0 ] Ta=25C

3.3.2 Recommended Operating Condition

Symbol Description Min | Typ | Max | Unit Remark
vpp | Powersupply | a6l 100 | 132 | [Volt]
Input voltage
Power supply ) 0.5 1.1 (Al VD_D= 12.0V, Black Pattern,
IDD Input Current Fv=120Hz
P RVS) 06 | 12 | (o |VDD= 120V, Black Pattem,
) Fv=165Hz
6.0 | 132 |[watt] VDD= 12.0V, Black Pattern,
PDD VDD Power ) Fv=120Hz
Consumption 72 | 14.4 VDD= 12.0V, Black Pattern,
; . A [Watt] |2
Fv=165Hz
IRush Inrush Current - - 3 [A] |Note 3-1
Allowable VDD VDD= 12.0V, Black Pattern,
VDD Ripple Voltage ) ) 1200 | ImVT ey 21901z
Note 3-1: Inrush Current measurement:
Test circuit: _
™ —
i .,I | (LoD Module Input)
gig i |
| =
S , - ‘
| ;
90%., vDD
10%-
V. 7 :
;4—»% 470us.
VDD rising time-
document version 1.3 ST T 15
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Product Specification M270DTR01.0
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The duration of VDD rising time: 470us.

3.3.3 Input control signal threshold voltage definition

ltem Symbol | Min. | Typ. | Max. | Unit
Input High Threshold Voltage VIH 2.7 - 3.6 V
Input Low Threshold Voltage VIL 0 - 0.6 V

3.3.4 Write Protection mode selection

WP Note
L or OPEN | Protection

H Writable

3.3.5 Input equivalent impedance

1. Input equivalent impedance of WP pin 2. Input equivalent impedance of
SDA/SCL pin
3.3V
1 100chm
| wP 100hm 3.3Kohm ZF
12
WA i
-4 o
| 1 IC
o
| J.3Kohm 2 Lo
i § parasitic Cap
[
|
[
ad - =<
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3.4 Signal Characteristics
3.4.1 LCD Pixel Format

Following figure shows the relationship between the input signals and LCD pixel format.

st st

st ist

st zZnd Ind Znd Znd Znd
Loned  Lanel Lane2 Laned Lane3 Lane 0 Laned Lanel LaneZ Laned
r + ¢+ ¢ + 4 I
1 1 21 3]a]ls5]6]7]8 —-!128& 1281 |——| 2557 | 2558 | 2554 2560
» |RlGlElRIGERIGERIGIBRIGERIGIBIRIGIEIRIGIE] ZEEREE rRIGIEIRIGIBIRIGIEIR]GIE
1439 : . - N
1z \RIGERIGIERIGERIGERIGERICIERIGEIRIG]E] AGEIRIGE RIGBIRIGIER[GIEIRIGIE}
Note 3-2: The module use 8-Lanes eDP interface.
1SELANEO = 1, 5o, >1277pixel=» 4N+1  N=0,~ 319 (1,5.. 1277pixel)
1SELANET 2, b > 1 278pixe D 4N+2 N=0,~ 319 (2,6.. 1278pixel)
1SELANE2 13, 7D 1279 pixel > 4N+3 N=0,~ 319 (3,7.. 1279pixel)
15t LANE3 1 4, 8. > 1280 piixel D 4N+4 N=0,~ 319 (4,8.. 1280pixel)
2nd Lane0 : 1281, 1285..cvccveeeeaeeeeean, >2557pixel S 4N+1281 N=0,~ 319 (1281, .. 2557pixel)
2nd Lanel : 1282, 1286..c.cceeeeeeeeeeeeen. >2558pixel D 4N+1282 N=0,~ 319 (1282, .. 2558pixel)
2nd Lane2 : 1283, 1287 .ceeeeeeeeenn, >2559 pixel = 4N+1283 N=0,~ 319 (1283, .. 255%9pixel)
2nd Lane3 : 1284, 1188...cceeceeeaeeeee, 52560 pixel = 4N+1284 N=0,~ 319 (1284, .. 2560pixel)
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3.4.2 eDP Data Format

Product Specification
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M270DTR01.0

1st LaneO 1st Lanel 1st Lane2 1st Lane3
R1-7:0 R2-7:0 R3-7:0 R4-7:0
G1-7.0 G2-7:.0 G3-7.0 G4-7:.0
B1-7:0 B2-7:0 B3-7:0 B4-7:0
R5-7:0 R6-7:0 R7-7:0 R8-7:0
Gb5-7.0 Gé6-7:0 G7-70 G8-7:.0
B5-7:0 B6-7:0 B7-7:0 B8-7:0
R9-7:0 R10-7:0 R11-7:0 R12-7:0
G9-7.0 G10-7:0 G11-7:.0 G12-7.0
B?-7:0 B10-7:0 B11-7:0 B12-7:0
2nd Lane0 2nd Lanel 2nd Lane2 2nd Lane3
R1281-7:0 R1282-7:0 R1283-7:0 R1284-7:0
G1281-7:0 G1282-7:0 G1283-7:0 G1284-7:0
B1281-7:0 B1282-7:0 B1283-7:0 B1284-7:0
R1285-7:0 R1286-7:0 R1287-7:0 R1288-7:0
G1285-7:0 G1286-7:0 G1287-7:0 G1288-7:0
B1285-7:0 B1286-7:0 B1287-7:0 B1288-7:0
R1289-7:0 R1290-7:0 R1291-7:0 R1292-7:0
G1289-7:0 G1290-7:0 G1291-7:0 G1292-7:0
B1289-7:0 B1290-7:0 B1291-7:0 B1292-7:0
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Product Specification M270DTR01.0

AU OPTRONICS CORPORATION

3.4.3 Color versus Input Data

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

Color Input Data
Color Eerfé"l RED data GREEN data BLUE data Remark
(MSB:R7, LSB:RO) (MSB:G7, LSB:G0) (MSB:E7, LSB:E0)
RPIRE|RS|R4|RI|R2|IRT|RO(GY|GE |G| G4 (G362 |61 | GO |BY(BE|BS5|B4 B3 |B2|B1|BO
Black - gyo|ojof(0ojojofofojojofo|jojo|0o(o0jo0o)jojo)jojojojoj|ao
White - L e Y e Y Y Y I IO OO |
Gray 127 - [T e Y e O Y Y I O IO O O
Lo gyojojofojojofojojof{ofojojojo(ojojo0|0|]0)0|0]0|0]| Black
Red
ss 1 (1t 1ttty fojojofojojojof(ojo)jojo)jo|jo|jojo|ao
La poj(ojoj|jo|o(ojoj|o pjofojofo|Oo|l0)| 0] Black
Green
[ T T W O A R W ofo(o(ofofofo|a0
La g(oyyo|jo(fof(ojo)jofofojoyjojofojojo|ojojofj0o|o|0O|l0]|0]| Black
Blue
s |of(ojojojo|ojojofojojofofojojojoft gyttt
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AU OPTRONICS CORPORATION

3.4.4 eDP Specification (Follow as VESA DisplayPort Standard Version 1.2)

a. DisplayPort main link signal:

Product Specification

M270DTR01.0

DisplayPort main link

Min | Typ [ Max | unit
VCM  [RXinput DC Common Mode Voltage - 0 - \
VDiffer |Peak-to-peak Voltage at a receiving Device 150 - - mV
VDiff X X
b. DisplayPort AUX_CH signal:
DisplayPort AUX_CH
Min | Typ | Max | unit
VCM  |AUX DC Common Mode Voltage 0 2.0 \
V Diffe.r |AUX Peak-to-peak voltage at a receiving device 0.27 1.36| V
VT, = [(AUX+) - (AUX-)] %2
AUX+0;/A_U_X_—_
c. DisplayPort VHPD signal:
DisplayPort VHPD
Min | Typ | Max [ unit
VHPD HPD Voltage 2.25 - 3.6 V
d. Intra-Pair skew:
document version 1.3 20
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Product Specification
AU OPTRONICS CORPORATION

M270DTR01.0

LRX-SKEW-INTRA_PAIR

Min  [Typ |Max |unit
LRX-SKEW-INTRA_PAIR Lane Intra-pair Skew Tolerance - - 60 ps
e. Inter-Pair Skew:
LRX-SKEW-INTER_PAIR
Min [Typ [Max |unit
LRX-SKEW-INTER_PAIR Lane-to-Lane Skew at RX package pins |- - 5200 |ps
document version 1.3 T T 21
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Product Specification M270DTR01.0
AU OPTRONICS CORPORATION

3.4.5 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
™ Period | 1460 | 1480 | 8194 | Th
Tdisp (v Active Th
P Iv) Vertical Section 1440 1440 1440
Fv frequency | 30 | 120 | 165 | HZ | Note 3-5
Th Period | 1392 | 1400 | 1480 | ToK
Tdisp (h) Horizontal Active 1280 1280 1280 | Tckk
Tolk (h) Section Blanking 112 120 200 Tclk
Fh frequency | 948 | 177.6 | 2458 | KHZ | Note 3-3
Tclk Period ns
Pixel Clock 2.9 4.0 7.6 1/Fclk
Felk Frequency | 132 | 248.6 | 3422 | MHZ | Note 3-4
Link Rate Per Lane 27 Gbps

Note 3-3: The equation is listed as following. Please don't exceed the above
recommended value.

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

Fh (Min.)=Fclk / Th = Fh (Max.)
Note 3-4: The equation is listed as following. Please don’t exceed the above
recommended value.

Fclk (Typ.) = Fv (Typ.) x Th (Typ.) x Tv (Typ.)
Fclk (Min.)=<Fv xTh xTv = Fclk (Max.)

Note 3-5: The optimal Vertical Frequency is 119~165 Hz for best picture quality.

1 PERRR R RN RN R RN RN RN RN nRins
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Product Specification M270DTR01.0
AU OPTRONICS CORPORATION

3.4.6 Input Timing Diagram

(1st Lane0 ~3 eDP data:l, 2, 3, 4)
(2nd Lane0 ~3 eDP data:1281, 1282, 1283,1284)

Ty . M pixel
i Tk} e Talispiv]

—TIh

N B T T I 1 N O
roe __Melocl weow | | L e AR R <] wvasome [<]

-

N Ling

ck_Mrrrrnryrmnnrurururanururir oy rororer

i
Telk ¢ Th

Tdisp(h) Thik(h)

= l | | |

" - s s - P . L e - - "~ = -
SO A e e O | Il el B e e I = O | el s

Pras | Fuw | Fest | Fes P | Pt | P | P | P | e P | P | P Fiast |
1st Lanel l\tz—ul’u?—w!wz4]u:-aM e M ] | [ I " I v [ - | = Iu‘r-lolq:l[u!-;m teerated Diste M F] ] -

" " = | e | P | P | P | - P | P | P " -
lst Lane2 u;mlu;lm-‘llu; m ] N 3 I r i |:-I " I » I n Im&lu:&lu; M Iy et N 3 I v

- - Pt | = P | o [ P | Pt | = P | = - = -
Sl A e | e ol A S S S N B B A |

L L L e - e Ll kN L L Ll e L -
Znd Laned by I\l—h wr | wa N s Dt Muﬂ Py s 1; T-.I.TI |; 1“:: ‘:.;‘ ey N i Cuks N 1:1[ m{

Pt | P [ P [y ey -y g—) - - [ ey [rmmey e

2nd Lanel o — A

AL § ML | LG [ SAQ 1282 w=ee | 1z | wee | 1ms e B L 1=

st | e | e [ e s P | Pt | P | P | Pas | Pea s | e |
Znd Lane 2 [T I [ 1u—s [ M e 1243 H | 138 :ﬂl A% [“ | s ] ] N . M ‘:ﬂl ‘“J:

N R :
2nd Lane3 | | s | us | ] esowe DO e | = s o | o | MR A R
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Product Specification M270DTR01.0
AU OPTRONICS CORPORATION

3.4.7 IMS Control

3.4.7.1. IMS control I/O Characteristics

Pin # Symbol 1/0 | Buffer Description Remark
Frame Inversion polarity
Inde

oin 16 IMS_POL o |4ma 3 Note 3-7

IMS=L :1-frame inversion
IMS=H :2-frame inversion

pin 15 IMS IPL* Interlace Mode Selection

*IPL : internal pull low

Note 3-7

IMS=L
1-frame inversion Wartical
blanking |

inputoE _ UG MU Tr UG N e g e

IMS_FOL + 1 . I + I i} I

Active

IMS5=H

2-frame inversion Venical i
s s _ blanking Active

meutoE _MANA$AM____Onnn§ni_ Annn$nn_ nnan$nn.__

IM5_POL + + l - N [

1 (RARRRURRIRNL]
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Product Specification M270DTR01.0
AU OPTRONICS CORPORATION

3.4.7.2. Absolute Maximum Rating

Symbol Description Min Max | Unit Remark
Interlace [Volt P
IMS Mode GND-0.3 5.0 ] Ta=25C

3.4.7.3. Recommended Operating Condition

Symbol Parameter Condition Rating Unit
Min Typ Max
ViH Input High Voltage - 2.0 - 3.6 \
ViL Input Low Voltage - 0 - 0.8 V
Output High
Vor VIPUT g on=4mA | 2.4 i 3.4 v
Voltage
Output L
VoL VIPUT oW loL = -4mA 0 i 0.4 v
Voltage
document version 1.3 i b 25
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Product Specification M270DTR01.0
AU OPTRONICS CORPORATION

3.4.8 12C Electrical Characteristics (VDD=12V, VSDA/VSCL=3.3V, TA=257C)

Parameter Symbol | Min. | Typ. | Max | Unit
SCL clock frequency fSCL - - 350 | kHz
Clock Pulse Width Low ILOW 1.85 - - us
Clock Pulse Width High tHIGH 0.4 - - us
Clock Low to Data FAA 176 § ] Us
Output Valid

e Start Setup Time tSTASU 0.6 - - us
Start Hold Time tSTAHD | 0.6 - - us
Stop Setup Time tSTOSU 0.6 - - us
Data In Setup Time tDSU 0.1 - - us
Data In Hold Time tDHD 0 - - us
SCL/SDA Rise Time R - - 0.3 us
SCL/SDA Fall Time tF - - 0.3 us

SDA 7~

IN/

tstanp

STASU

SCLY/

SDA
Out
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Product Specification M270DTR01.0

AU OPTRONICS CORPORATION

3.5 Power ON/OFF Sequence

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

T1
<>/ N
90% 0%
10%
VDD 10% =
12 T7 T8
<>
HPD
LiZ(Trth'/g VALID Video DATA \
eDP signal 17 N
> <>
3 1 T4 15 T6
Backlight Off Backlight On Backlight Off
VsLep
Power Sequence Timing
Svmbol Value . Remark
4 Min. Typ. Max. L
T1 0.5 - 10 [ms]
T2 0 - 200 [Ms]
T3 0 - - [ms] Note 3-7
T4 500 - - [ms]
15 100 - [ms]
Note 3-8
T6 0 - 50 [ms] Note 3-9
Note 3-9
17 0 - 200 [ms] Note 3-10
T8 1000 - - [ms]

Note 3-7: During T3 period , €DP link training tfime by customer’s system.

Note 3-8: Recommend setting Té = Oms to avoid electronic noise when VDD is off.

Note 3-9: During T6 and T7 period , please keep the level of input eDP signals with Hi-Z state.
Note 3-10: Voltage of VDD must decay smoothly after power-off.(customer system decide this value)
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Product Specification ~ wmzropTrRo1.0
AU OPTRONICS CORPORATION

3.6 Vcom adjustment flow

A. Flicker Pattern
Column (1V) L127

REBRGBREBRGEREBRGHREBRGBREBRGBREGERGBREBRGEB

RIBRGBRIBRGERIBRGHRIBRGBRIBRGBRIERGBRIERGB

RIBFGBRIBRGHRIHRGHRIHRGBRIHRGBR'ERGBR'ERGB

RIBRGBRIBRGHRIBRGERIBRGBRIBRGBRIERGBRIERGB
RIBEGBRIBRGHRIBRGHRIBRGBRIBRGBRIERGBRIBRGB

B. Vcom is optimization when minimized flicker phenomenon of location P5 (as below
figure)

P — ) - 6mif{
P1 P2 P3 V10
vi2
b4 g Ps . l y
P7 P8 P9 vi0
hd ® b
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C. Tuning Step

Product Specification

M270DTR01.0

AU OPTRONICS CORPORATION

VCOM 12C Tuning Step

Switch to Disable Step 1 Step 2
flicker pattern > WP > Reset Read VCOM
ﬁ
Check Step 5 Step4 Step3
flicker [ Reset WriteVCOM [ Adjust VCOM
D. Interval of Step to Step
VCOM 12C Tuning Step
A
Step Step Step Step Step
1 2 3 4 5
> ! —>! —>! g
.>500n.13 .>500rﬁs .>500n.1$ .>500r.ns

document version 1.3

LR RRRRRRRRRRRRRINNNRRRRURRRERERY
IIIIII (AR RRRRRINTRRRRRRRIRRUNNRRRRRREY

For ACMEPOINT internal use only - provided by alberthsu on 2017/08/27

29



E. 12C Protocol Define

Product Specification

AU OPTRONICS CORPORATION

DVCOM IC address (slave) : 1110100 (0x74)

Step1 Reset Command

M270DTR01.0

Slave Address VF\QI Index Address 0 Control Byte
start{ 1] 1] 1]o]1]oJo]Jo]Aack|o]Jo]JoloJo]Jo]o]JojAack]o]o]Jo]1]ofo]1]o]ACK]|Stop
OxE8 0x00 0x12
Device Address + W Control Address Reset + OUT_EN
Step2 Read Vcom Command
Slave Address w Index Address 0 Slave Address \g VCOM data
startf 1J1]T1JoT1JoJoJolack[oJoJoToloJoJol1]ack| stat [1T1T1ToT1ToT o T 1 JAcK[XIXTXIX]X]X]x NA |ACK| stop
OxE8 0x01 OxE9 0~127
Device Address + W VCOM Address Device Address + R DATA
Step3 Adjust Vcom Command
Slave Address VF\QI Index Address 1 VCOM data
start{ 1] 1] 1]o]1]oJo]Jo]Aack]o]JoJofofo]o]o]1]AacK]X]X]X]X]|X]|X]|X]N]ACK]Stop
OxE8 0x01 0~127 A
Device Address + W VCOM Address VCOM Value
Step4 Write Vcom Command
Slave Address V%/ Index Address 0 Control Byte
startf 1] 1]1]o]1]o]Jo]JojAack]ofloJojolo]Jo]Jo]ojAackfofo]Jofo]1]o]1]o0]AcK]Stop
OxE8 0x00 0x0A
Device Address + W Control Address Write DAC to NVM
Step5 Reset Command
Slave Address VF\QI Index Address 0 Control Byte
start{ 1] 1] 1]o]1]oJo]Jo]Aack|o]Jo]JofoJoJo]Jo]Jo]jAack]o]o]Jo]1]ofo]1]o]ACK]|Stop
OxE8 0x00 0x12
Device Address + W Control Address Reset + OUT_EN
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Product Specification M270DTR01.0
AU OPTRONICS CORPORATION

4 Reliability Test

AUOQ reliability test items are listed as following table. (Bare Panel only)

ltems Condition Remark

Temperature Humidity Bias (THB) | Ta= 50C, 80%RH, 300hours

High Temperature Operation

(HTO) Ta=50C, 50%RH, 300hours

Low Temperature Operation Ta= 0°C, 300hours

High Temperature Storage (HTS) | Ta= 60°C, 300hours

Low Temperature Storage (LTS) Ta=-20C, 300hours

Thermal Shock Test (TST) -20°C /30min, 60°C /30min, 100 cycles Note 4-1

Note 4-1: a. 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.
b. After finish temperature cycling, the unit is placed in normal room ambient for
at least 4 hours before power on.
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Product Specification ~ wmzropTrRo1.0
AU OPTRONICS CORPORATION

5 Shipping Label

5.1 Small Shipping Label
The label is on the PCBA as shown below :

XXXXXXXXXXXX = XXXXXX  XXXX M270DTRO1.X

5.2 Run Card Label
The label is on the panel as shown below :

4 ™\
M270DTNOT-X/XX  XXXXXXXXXXXX Remark : X

P
o
Z

S/N  XXXXXXXXXXXX (XXXXX) P N V
XXXXX XXXXX XXXXX
XXXXX XXXXX XXXXX
XXXXX XXXXX XXXXX J
XXXXX XXXXX XXXXX
-
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6 Mechanical Characteristics
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7 Packing Specification
7.1 Packing Flow

Spacer <
; S - -
e "y 1
Open cell - T
| 2 P
Hybrid Box — (@&

- Open cell : 16 (pcs/Box)
- Spacer : 17(pcs/Box)

—~—s-
TOP COVER
F
: X ]
. Ff'r %
: x -
1 1] ! 1]

- 2 (Box/Layer)
- 10 (Layer/Pallet)

. LARARRIRAY)
document version 1.3 T

34

For ACMEPOINT internal use only - provided by alberthsu on 2017/08/27



7.2 Pallet and shipment information

Specification
ltem Remark
Q'ty Dimension Weight(kg)
Box 1 780(L)mm x 545(W)mm x 161 (H)mm 2.26 without cell & spacer

Packing Box | 20pcs/Box | 780(Ljmm x 545(W)mm x 161(Hjmm |  13.76 #ith cell & Box &

spacer
Pallet 1 1150(L)mm x 840(W)mm x 132(H)mm 13.6
Pallet after 20 1150(L)mm x 840(W)mm x 288.8
Packing boxes/pallet 1330(H)mm ’
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