AUO

AUO Display+

Model Name: P270HANO01.0

P270HANO01.0 Product Specification

Issue Date : 2022/06/02

(k)Preliminary Specifications
( ) Final Specifications

Rev 0.0

Customer Signature

Date

AUO Display Plus

Date

Approved By

Approval by PM Director
CT Wu

Note

Reviewed by RD Director

Lamy Chen

Reviewed by Project Leader

Pei YU Tsai

Prepared by PM

Arieo Lu

© Copyright AUO Display Plus Corporation 2021 All Rights Reserved.
For PROMATE internal use only - provided by hungchewu on 2022/10/12

Page 1/39



P270HANO01.0 Product Specification

m Rev 0.0

AUO Display+

Content
1 HANDLING PRECAUTIONS . ..ottt e e e e e e e e e e e e e e e e aan e e eaneaes 5
2 GENERAL DESCRIPTION . .. ittt e e e e e e et e e et e e e e e e ean e e e eaaneees 6
N B 1] o P Y O g Fo T = Tt (= ] (100U 6
2.2 Absolute Ratings Of ENVIFONMENT ..........oouiiiiiii e e e e e e e r e e e e e e e e e e st e e e eeeeeeesnaaaaas 7
ARGl @ 1 (Tof= L @ g F= 1o Vol (=] 1] (o3 OSSP 9
2.4 MeChaniCal CharaCterISTICS. .. ..uiiiiiiiiiiiiiiee ittt ettt et e e e e et et et e e e e e aeeees 12
I I 1 I 0 1/ Yo [ 14
TN =1 011 QT To [ = o ST SRP 14
BT [ o1 (T = Yot = @ o = ox 1 0 o I 15
I T2t R @ o1 =T o (o | S I8/ o PRSPPI 15
3.2.2 CoNNECLOr PiN ASSIGNIMENT ... ..ot e e e et e e e e e e e e et e e e e e aaeeeeatta e seeaeeesstttaaaaaeaaes 15
BRI = L= Tod 1 o= L O g F= T = 1o (T 1S3 (o0 17
3.3.1 Absolute MaximuUM RATING ........cociiiieiiiiii e e e e e s e e e e e e e e ettt a e e e e e e e e e e sata e s eeaeeesstttaaeaeaaees 17
3.3.2 Recommended Operating CONAILION. .........c.oiiiiiiiiiiii e e e e e e e e e e s e e e e e e e e s arrr e e e eeaeas 17
I To o IO g =T = T (= ) 1[0TSR 18
B I I I B = I o 0 = 18
3.4.2 LVDS Dal@ FOIMAL ... ittt ettt e e ettt e e e et b e e et et e e et et e e e e eeba e eaerenas 18
3.4.3 COlOr VEISUS INPUE DALA......uuiiii et e e e e e e e e e e e e ettt e e e e e e e e e e e ssba e s e e eeeeesrbbanaaaeaaas 19
3.4.4 LVDS SPECIICALION. .....coeiiiiiiii i e e e e e e e e e e e e e e ettt e e e e e e e ee e e saba e aaeeaeeesrrtraaaaaaaas 19
3.4.5 Input TIMING SPECIFICALION ......cciiiiiiiiiiee et e e e e e e bt e e e e e e e e e arbb e e eaaens 21
3.4.6 INPUL TIMING DIAGIAIM ...coeiiiiiiii e e e e et e s e e e e e e e e e et it e s e eaeeeesesstaa s eeeaeeesssstaaaaaeaaaes 22
3.5 POWET ON/OFF SEOUEBNCE. ... e eee ettt e e e e e et e e e e e e e e e e ettt e e e eeeeeeeessta s seeaeeesrsataaaaaeaaes 23
ST Tod 41T | ) G0 L A PO PSRPP 24
= (o Tod QBT To [ = 1 [PPSR 24
O [ g1 (=T = Yot =B @0 o = od 1 T I 25
o R O] o] T=Tox (o] N Y/ o1 TSSO TUPPTTPRPP 25
4.2.2 CoNNECLOr PiN ASSIGNMENT ... et e e ettt e e e e e e e e eeetaa e e e e e e eeeeeeten e e e eeeaeeeennennaaaeaaens 25
G B 1Yot o= | I O g T = 1o (=] 1o U 26
4.3.1 AbSOlute MaXimUM RATING ... .o e oo e e e e e et e ettt e e e e e e e eeeeaatn e e e e e eaeeeennenn e aaeaaens 26
4.3.2 Recommended Operating CONItION..........ooiiiiiiii e e e e e e e e e e eeeeen e e e eeeeas 26
LR =] = Lo 1LY == 28
OS] g1l o] o] o T = o] I TP PPTPTI 29
A [=Tod g F= g T (o= O g F= T =Tt (=] ] o= ST 30
e R = T N[0T IS o 1= o 0% 11 Lo o U 33
o F0 I = x4 T T o 33
8.2 Pallet and ShipmMeNnt INFOIMALION ... ...uuueiieiiitii bbb ssnnsnnnes 35
O INTERNATIONAL STANDARD ...ttt et e e e e e et e e et e e ea e e eaa s 36
© Copyright AUO Display Plus Corporation 2021 All Rights Reserved. Page 2 /39

For PROMATE internal use only - provided by hungchewu on 2022/10/12



P270HANO01.0 Product Specification

m Rev 0.0

AUO Display+

0.1 SAFELY eiiiiiiiiii ittt ettt et ettt 36
0.2 EIMIC ..ot — ettt ———————————————————————————————————————————————————————————_. 36
1O PRECAUTIONS Lottt e e e e et r e e e e e e et e e e e e et e e e et e e ean e eeanes 37
O Y o TN T g (T o I od T=To%= 1N 1] L SSPPPPPRNS 37
10.2 Operating PrECAULIONS. ... ...ciiiiiiiiiies e e e e e et ee e e e e e e e e e ettt e s e e eaeeeeeaseta s aaeeaeeesssatanaaaaeaeeeennnes 37
10.3 Operating Condition for Public Information DIiSPlay..........cccceeeiiiiiiiiiiiiiii e e 38
10.4 Electrostatic DISChArge CONIIOI .......ciieiiiiiiiiiiiee e ee e e e e a e s e e e e e e e e ettt a e e e eaeeeeasttaaaaaeaeeeennnes 38
10.5 Precautions for Strong Light EXPOSUIE .......uuuuiiiii e iieeiies e e e ettes e s s e e e e ettt e s e e e e e e e eaaataa e e e aeaaeeannnes 38
O I (o] = T [ PP 38
10.7 Handling Precautions for Prote€Ction FilM.........ccooi i e e e et e e e e e e eanees 39
L0.8 DUSE RESISIANCE ... 39
© Copyright AUO Display Plus Corporation 2021 All Rights Reserved. Page 3/39

For PROMATE internal use only - provided by hungchewu on 2022/10/12



AUO

P270HANO01.0 Product Specification

Rev 0.0
AUO Display+
Records of Revision
Version Date Page Old description New Description Remark
0.0 |2022/06/02|Al First Preliminary Specifications
© Copyright AUO Display Plus Corporation 2021 All Rights Reserved. Page 4 /39

For PROMATE internal use only - provided by hungchewu on 2022/10/12




P270HANO1.0 Product Specification

ANUO Rev 0.0

AUO Display+

1 Handling Precautions

1)
2)
3)
4)
5)
6)

7
8)
9)

10)
11)

12)
13)

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

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

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

Since the panel is made of glass, it may break or crack if dropped or bumped on hard surface.
Since CMOS LSl is used in this module, take care of static electricity and insure human earth
when handling.

Do not open or modify the Module Assembly.

Do not press the reflector sheet at the back of the module to any directions.

In case a TFT-LCD 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. Otherwise the
TFT-LCD Module may be damaged.

Insert or pull out the interface connector, be sure not to rotate nor tilt it of the TFT-LCD Module.
Do not twist nor bend the TFT -LCD Module even momentary. It should be taken into
consideration that no bending/twisting forces are applied to the TFT-LCD Module from outside.
Otherwise the TFT-LCD Module may be damaged.

Please avoid touching COF position while you are doing mechanical design.

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 5°C and 35°C at normal humidity.

14) Do not apply the same pattern for a long time, it will enhance relevant defect.
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2 General Description

This specification applies to the 27 inch-FHD color a-Si TFT-LCD Module P270HANO1.0 The
display supports the FHD - 1920(H) x 1080(V) screen format and 16.7M colors (RGB 8-bit data
input). The light source of this TFT-LCD module is W-LED. All input signals are 2-channel
LVDS interface and this module doesn’t contain a driver for backlight.

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

Items Unit Specification
Screen Diagonal [mm] 685.99(27.0")
Active Area [mm] 597.888 (H) x 336.312 (V)
Pixels H x V - 1920(x3) x 1080
Pixel Pitch [um] 311.4 (per one triad) x311.4
Pixel Arrangement - R.G.B. Vertical island
Display Mode - AHVA Mode, Normally Black
White Luminance ( Center ) [cd/m?] | 500 cd/m? (Typ.)
Contrast Ratio - 1000 (Typ.)
Optical Response Time [msec] | 14ms (Typ., GTG)
Nominal Input Voltage VDD [Volt] 5V (Typ)

20.35 watt (Typ.)
Power Consumption LCD Module : PDD (Typ.)= 1.85W@ White pattern,

. . Watl] | Fy= 60Hz

(LCD Module + Backlight unit)

Backlight unit : PBLU (Typ.) = 18.5W @ Is=70mA)
Weight [Grams] | 3233

_ _ ) 623.7(H)x362.1(V)x12.0(D) Typ.

Outline Dimension [mm]

(D) is refer to front bezel to LVDS CNT
Electrical Interface - Dual channel LVDS
Support Color - 16.7M colors (6bit+Hi-FRC)
Surface Treatment - SAG25%, 3H
Temperature Range

Operating [°C] 0 to +50
Storage (Shipping) [°C] -20 to +60
RoHS Compliance RoHS Compliance
Typical
LED MTTF 50000
hours

Landscape / Portrait Landscape / Portrait Enable (Note 1 / Note 2)
Frame Rate Hz 60

© Copyright AUO Display Plus Corporation 2021 All Rights Reserved.
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Note 1: Rotate Function refers to LCD display could be able to rotate. This function does not
work in this model.

Note 2:
(1) Landscape Mode: The default placement is T-Con Side on the lower side and the
image is shown upright via viewing from the front.
(2) Portrait Mode: The default placement is that T-Con side has to be placed on the left
side via viewing from the front.

Landscape (Front view)

Portrait (Front view)

I-.-q
woo-1 |
|\

© Copyright AUO Display Plus Corporation 2021 All Rights Reserved. Page 7/ 39
For PROMATE internal use only - provided by hungchewu on 2022/10/12



ANUO

P270HANO1.0 Product Specification

Rev 0.0
AUO Display+
2.2 Absolute Ratings of Environment
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
TGS Glass surface temperature 0 +65 C] Note 2-1

(operation) Function judged only
HOP Operation Humidity 5 90 [YoRH] Note 2-1
TST Storage Temperature -20 +60 [°C]
HST Storage Humidity 5 90 [Y0RH]
Note 2-1: Temperature and relative humidity range are shown as the below figure.
1. 90% RH Max ( Ta <39°C)
2. Max wet-bulb temperature at 39°C or less. ( Ta £39°C)
3. No condensation
Tuwb=390C
100 T=40*C H=90%
an |
o e ol s L]
~ 80 R RS aR N,
=z sty
o o5
% . o T=50°C.H=55%
7 e SRR, 7
5 e S e S S S
£ et e et e e e et e
3 o S g T=60°C, H=39%
z S e] -
4 T T K R T T R K]
L 40 S S S
= 0‘:’:‘:‘0%’0’1"0’0’4’0’0’0’1’0'0"0’0’4’1
P ot iatetatoietetototetelatoteteteteess
o patetele!
20 \ %
N
-a0 0 20 a0 S0 60
Tenperature *C
N
Operating Range m Storage Range m + m
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2.3 Optical Characteristics
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=5V, Fv=60Hz,Is=70mA,Ta=25°C

Symbol Description Min. Typ. Max. Unit Remark
. . Note 2-2
Lw White Luminance (Center of screen) 400 500 - [cd/m2] By SR-3
. . . . Note 2-3
Luni Luminance Uniformity (9 points) 75 80 - [%6] By SR-3
) Note 2-4
CR Contrast Ratio (Center of screen) 600 1000 - - By SR-3
Or Horizontal Viewing Right 85 89 -
Angle
oL (CR=10) Left 85 89 - [degree] Note 2-5
DH | vertical Viewing Angle Up 8 89 - By SR-3
dL (CR=10) Down 85 89 -
Note 2-6
Tete Response Time Gray To Gray - 14 - [msec] | By TRD-
100
Rx Red x 0.633(TBD)
Ry Redy 0.340(TBD)
Gx Green x 0.322(TBD)
Gy Color Coordinates Greeny Typ.-0.03 0.625(TBD) TvD.40.03 Bv SR.3
UL + . - -
By (C|E 1931) Blue x 0.153(TBD) yp y
By Blue y 0.054(TBD)
Wi White x 0.313
Wy White y 0.329
Note 2-7
CT - - 1.5 [%0]
Crosstalk By SR-3
NTSC 72 (%] By SR-3
F Flicker (Center of 20 CI R
dB icker (Center of screen) - - By SR-3
© Copyright AUO Display Plus Corporation 2021 All Rights Reserved. Page 9/ 39
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Note 2-2: Equipment setup :
Photo detector (SR-3, TRD-100)
L |
A
Measured distance (50cm)
LC\iPanel TFT-LCD Module
v /
| |
Center of the screen
Note 2-3: Luminance Uniformity Measurement
Definition:
Luminance Uniformit y = Mlnl.mum Luml.nance of 9 Po.lnts (P1~ P9)
aximum Luminance of 9 Points (P1 ~ P9)
a.Test pattern: White Pattern
" H .
H/10 H2 ——
W/10 }.—»
N AM\14 T 3 I L
%1 %2 P3 . v/10
i § i 77,
J S gyl |
P7 P8 P9 ' vi10
h A— o b I
Note 2-4: Contrast Ratio Measurement
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Definition:
Luminance of White pattern
Luminance of Black pattern

Contrast Ratio =

a. Measured position: Center of screen (P5) & perpendicular to the screen (6=9=0°)

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

a. Horizontal view angle: Divide to left & right (6L & BRr)
Vertical view angle: Divide to up & down (®n &P)

Normal Line
$=0° @=0°

12 O'clock
direction
y on=90°

0L=90°" x

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

Note 2-6: Response time measurement

The output signals of photo detector are measured when the input signals are changed from “Full
Black” to “Full White” (rising time, TwR), and from “Full White” to “Full Black” (falling time, TrF),
respectively. The response time is interval between the 10% and 90% (1 frame at 60 Hz) of

amplitudes.
% TrF TI’R 1
1 ! !
! — [ I — | !
100 M\ ' I
90 ] 1 1
1 ! !
Optical E White Black EBIack White E
response 1 ! :
10 A : :
0 ; —~ ’

i
4— 1Frame —¢— 1Frame —

Twr + T = 14 msec (typ.).

Note 2-7: Crosstalk measurement
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Definition:
CT = Max. (CTn,CTv);

Where
a.Maximum Horizontal Crosstalk :

CTH=Max. (| YBL—YaL |/ YaL %X 100 %, | Yer — Yar | / Yar X 100 %);
Maximum Vertical Crosstalk:

CTv=Max. (] Ysu— Yau |/ Yau %X 100 %, | Yep — Yap | / Yap % 100 %);

b. Yau, Yap, YaL, Yar = Luminance of measured location without Black pattern
Ysu, Yep, YBL, YBr = Luminance of measured location with Black pattern

0.0 Aclive Area ©. 0} Aclive Area
O< Ya u (DI2VWB) O<€ X v (D/2W1B)
(Did Wi4) 3

Ya. (DB VWI2) G Yo o (D/B.WI2) Yz r (TO/BW/2)

—p ray 127 OS— oL ial-Eot ¥ os—:

O Y Y r (TD/8WI2)
. (3074, 3Ni4)

Ya. 0 (D/2.7VV18) St

_%O Yoo (02 "By (™Y Gray 127

(D.W) (D.W)

Note 2-8: Flicker measurement

a. Test pattern: It is listed as following.

Gray level = LO

D Gray level = L127

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

R: Red, G: Green, B:Blue

2.4 Mechanical Characteristics

Symbol Description Min. Max. Unit Remark
Poc Backside Compression 25 - [Kgf] Note 2-9

Note 2-9: Test Method:
The point is at a distance from right-downside 25mm x 25mm defined as the Start Point
of Measure Points, and the point is at a distance 25mm from left-side & around 10mm
from PCB defined as the End Point.

© Copyright AUO Display Plus Corporation 2021 All Rights Reserved. Page 12 /39
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Align 50mm x 50mm block from Start Point on the Bezel Back, and the corners of each
block are Measure Points.

If the distance from the last block to each side of the End Point > 25mm, add other

blocks to make sure that most area of Bezel Back can be measured.

End Point

© Copyright AUO Display Plus Corporation 2021 All Rights Reserved. Page 13/ 39
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3 TFT-LCD Module

3.1 Block Diagram

The following shows the block diagram of the 27 inch Color TFT-LCD Module.

LVDS

.

VDD

'

10198UU0D

ADP
ASIC
Timing
Controller
LVD.S miniLVDS
Receiver Transmitter
DC/DC Gamma
Converter Correction

P270HANO1.0 Product Specification

Gl

Ol J9AUQ-A

G1080

D1

TFT-LCD
1920(x3) x 1080

X-Driver IC

Rev 0.0

D5760

LED

Backlight

A

© Copyright AUO Display Plus Corporation 2021 All Rights Reserved.
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3.2 Interface Connection

3.2.1 Connector Type
TET.LcD | Manufacturer P-TWO STM
Connector | part Number 187034-3009 MSBKT2407P30HB
Mating Manufacturer JAE or Compatible
Connector | Part Number FI-X30HL (Locked Type)

3.2.2 Connector Pin Assignment

PIN # |SIGNAL NAME DESCRIPTION
1 RxO0- Negative LVDS differential data input (Odd data)
2 RxO0+ Positive LVDS differential data input (Odd data)
3 RxO1- Negative LVDS differential data input (Odd data)
4 RxO1+ Positive LVDS differential data input (Odd data)
5 RxO2- Negative LVDS differential data input (Odd data)
6 RxO2+ Positive LVDS differential data input (Odd data)
7 GND Ground
8 RxOCLK- Negative LVDS differential clock input (Odd clock)
9 RxOCLK+ Positive LVDS differential clock input (Odd clock)
10 RxO3- Negative LVDS differential data input (Odd data)
11 RxO3+ Positive LVDS differential data input (Odd data)
12 RxEO- Negative LVDS differential data input (Even data)
13 RxEO+ Positive LVDS differential data input (Even data)
14 GND Ground
15 RxE1- Negative LVDS differential data input (Even data)
16 RxET+ Positive LVDS differential data input (Even data)
17 GND Ground
18 RxE2- Negative LVDS differential data input (Even data)
19 RxE2+ Positive LVDS differential data input (Even data)
20 RxECLK- Negative LVDS differential clock input (Even clock)
21 RxECLK+ Positive LVDS differential clock input (Even clock)
22 RxE3- Negative LVDS differential data input (Even data)
23 RxE3+ Positive LVDS differential data input (Even data)
24 GND Ground
25 NC No connection (for AUO test only. Do not connect)
26 NC No connection (for AUO test only. Do not connect)
27 NC No connection (for AUO test only. Do not connect)
28 VDD Power Supply Input Voltage
29 VDD Power Supply Input Voltage
30 VDD Power Supply Input Voltage
© Copyright AUO Display Plus Corporation 2021 All Rights Reserved. Page 15/ 39
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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
vDD | Powersupply | o nos | 6o | [voly Ta=25°C
Input Voltage

3.3.2 Recommended Operating Condition

Symbol Description Min | Typ | Max | Unit Remark
Power supply
vDD Input voltage 45 | 5.0 | 55 |[Volt]
Power supply ; 0.37 | 0.85 | [A] |VDD=5.0V, All white Pattern at 60 Hz
IDD Input Current _ ,
(RMS) 0.39 | 1.00 | [A] |vDD=5.0V, All white Pattern at 75 Hz
PDD VDD Power - 1.85 | 4.25 |[Watt] VDD= 5.0V, All white Pattern at 60 Hz
Consumption 1.95 | 5.00 |[Watt] [VDD= 5.0V, All white Pattern at 75 Hz
IRush Inrush Current \ - 3.0 [A] [Note 3-1
vDDrp | Allowable VDD | - | 500 | [mV] |VDD= 5.0V, All white Pattern at 75 Hz
Ripple Voltage

Note 3-1: Inrush Current measurement:

Test circuit: 7
[;1 ! ] T:I B} 1
l %}; Jj“ By e
90%-, 5.0V.
10%..
oV. ! i
—> 470us.
VDD rising timee.
The duration of VDD rising time: 470us.
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3.4 Signal Characteristics

3.4.1 LCD Pixel Format

1 2 1919 1920
ist Line R|G|B|R|G B R|GB[R|G|B
1080 Line |R|G|BIR{GB| = = = oo R|GB[R|G|B

3.4.2 LVDS Data Format

X OCLY : 5 /
xeo { XL':XC"”EX':':"'XCZ?X*;JXCF"XD‘TX )
X G0 0 6 G & 8 Bit Color
oz { X‘" XX X"‘“"'X"’"""X““x‘"‘"X ) Bit Order
s ( ):(""X':"!"'X”!"X”“"X”'“"X':'“"X”""X ) MSB | F7 | G7 | BT
| - RE | GE | BB
* i \ / - & 55 BS
e | o AT AL | R4 | G4 | B4
Reo ):( 2,C2 €3 £ D CO @) R3 | G3 | B3
e (Y (e Y s X e e e X e () R2 | G2 | B2
== (X X X OEEEED R1| 61 | B
( X ;er xrc X X = X == er._-_x ) LSB | RO | GO B0

Note 3-2:
a. O =“0Odd Pixel Data” E = “Even Pixel Data”
b. Refer to 3.4.1 LCD pixel format, the 1st data is 1 (Odd Pixel Data), the 2" data is 2 (Even Pixel Data) and
the last data is 1920 (Even Pixel Data).
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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.

Colar Input Data
Color LGer\?;] RED data GREEN data BLUE dat Rematk
(MSB:R7, LSB:R0) (MSB:G7, LSB:G0) (MSB:E7, LSB:E0)
RY | RE|Ro|R4|RI|R2|R[RO|G7(GE|GE|G4|G3|G2 |61 |G0|BY|BE|BS|B4 (B3| B2|B1|EBD
Black - pjo|jo|jo|ojo|lofoyofo|jofo|j0f{Oo|0|{0O|0O|OfO(DO|O|O0]|0]|D0
Yihite - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1111111111
Gray 127 - o1 1 1 1 1 1 1101 1 1 1 1 1 3 A Y I O O A O
La pyo|jo|jofojofofofojo|fojo|ojo|(ojo|o|jojofof0|0|0|D0]| Black
Red
L2655 [ 1 1 1 1 1 1 1 t|jo(o|jofojofo|ofo|jofo|l0o|jojo{o|0]0O
La pjojoyo|jojojof0 gjojof{of(0)0|0|D]| Black
Green
s (o0 oo o000 gjojofofojo|ofao
Lo g(of(ofofofyo (o000 |00 |oy0o(0of{0ojo|QO(0D|0}|0]| Black
Blue
s (oo fojojojojojojojojojojojojo ottty

3.4.4 LVDS Specification
a. DC Characteristics:

Symbol Description Min Typ | Max | Units Condition

LVDS Differential }
VT Input High Threshold - - +100 | [mV] | Vem = 1.2V

LVDS Differential i}
Vi Input Low Threshold -100 ) - [mV] | Vem = 1.2V

LVDS Differential

| Vio| Input Voltage 100 - 600 | [mV]
Vew | LVDSCommonMode |y 6| 1o | 415 | v | Vv = 200mV
Voltage
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LVDS Signal Waveform:
Use RXOCLK- & RxOCLK+ as example.

Single-End

LVDSVINN  ------

LVDS Vin P

Ven

GND

Differential Signal

b. AC Characteristics:

Symbol Description Min Max Unit Remark

Maximum deviation of
Foev input clock frequency - +3 %
during Spread Spectrum

Maximum modulation
Fmob frequency of input clock - 200 KHz
during Spread Spectrum

Fred ,
Fmax
Fck * FpEv
Feik e
Fmin
_ 1
Fmobp
< Spread Spectrum> Time

Fclk: LVDS Clock Frequency
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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
Tv Period 1094 | 1130 | 1914 | Th
Tdisp (v) | . Active | 1080 | 1080 | 1080 | Th
Tbik (v) | vertical Section ™ginking | 14 | 50 | gas | Th
Fv Frequency 47 60 76 Hz | Note 3-3
Th Period 1000 | 1050 | 1678 | Tclk
Tdisp (h) Horizontal Active 960 | 960 | 960 | Tclk
Tblk (h) Section Blanking 40 90 | 718 | Tclk
Fh Frequency 515 | 67.8 | 90.0 | KHz | Note 3-4
Tclk Period 11.2 | 140 | 19.4 | ns 1/Fclk
LVDS Clock
Fclk Frequency 515 712 | 90.0 | MHz | Note 3-5

Note 3-3. The optimal Vertical Frequency is 50~76 Hz for best picture.

Note 3-4: 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 3-5: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.);

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

© Copyright AUO Display Plus Corporation 2021 All Rights Reserved.
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3.4.6 Input Timing Diagram

P270HANO1.0 Product Specification
Rev 0.0

Tv .
M pixel
Thlk(v) Tdisp(v)
Y

(0]
Th 5

z X

RGB Data " Invalid Data ! IXZ M3 M ! M M N Invalid Data
Line Line Line Line Line Lin

Tdisp(h) Thblk(h)
DE
RGB Data Pixel |Pixel |Pixel | Pixel Invalid Data Pixel |Pixel |Pixel |Pixel | Pixel |Pixel Pixel |Pixel |Pixel Invalid Data Pixel | Pixel
(0dd) M-7] M-5] M-3| M-1 1 3 50 71 91 M-5] M-3] M-1 1 3
RGB Data Pixel |Pixel |Pixel |Pixel Invalid Data Pixel |Pixel | Pixel | Pixel |Pixel |Pixel Pixel Pixel | Pixel Invalid Data Pixel | Pixel
(Even) M-6] M-4| M-2| M 2 0 41 6] 81012 M-4] M-2[ M 2 | 4
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3.5 Power ON/OFF Sequence

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

. T1.
Backlight Off k \
90% 90%
D 0% 10%
vbb T2 T5 | T6 T7
LVDS Signal //// vmw“
/ N
DATA
T3 T4
VsLeED Backlight Off Backlight On Backlight Off
Power Sequence Timing
S Value Remark
ymbo : Unit
Min. Typ. Max.
T1 0.5 - 10 [ms]
T2 0 - 50 [ms]
T3 500 - - [ms]
T4 100 - - [ms]
Note 3-6
T5 0 50 [ms] Note 3-7
Note 3-7
T6 0 - 200 [ms] Note 3-8
T7 1000 - - [ms]

Note 3-6 : Recommend setting T5 = Oms to avoid electronic noise when VDD is off.

Note 3-7 : During T5 and T6 period , please keep the level of input LVDS signals with Hi-Z state.
Note 3-8 : Voltage of VDD must decay smoothly after power-off. (customer system decide this
value)
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4 Backlight Unit
4.1 Block Diagram

The following shows the block diagram of the 27 inch Backlight Unit. And it includes 92pcs LED in the LED
light bar. (4 strings and 23 pcs LED of one string).

* * *
h 4 w w w
/| ¥ ¥ v ]
-~ T r =
Yy w w w
h. 4 w w w
2 2 2 2
Is Is Is Is
\% Y \ % \%
Connector
O O O O O
VsLeDp Chl Ch2 Ch3 Ch4
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4.2 Interface Connection
4.2.1 Connector Type
Backlight Manufacturer CVILUX
Connector Part Number CI1406M1HRN-NH1
Manufacturer CVILUX or Compatible
Mating Connector
Part Number Cl11406SL000-NH (Lock)
4.2.2 Connector Pin Assignment
Pin# Symbol Description Remark
1 Chi LED Current Feedback Terminal (Channel 1)
2 Ch2 LED Current Feedback Terminal (Channel 2)
3 VsLED 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)
LB CNT PIN1
E B _'{ ...... H ‘
LA ARHHHAIJ
BLY LABEL
FDZ7POa.002- K- KX
— s
is — o
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4.3 Electrical Characteristics
4.3.1 Absolute Maximum Rating
Permanent damage may occur if exceeding the following maximum rating.
(Ta=25°C)
Symbol Description Min Max Unit Remark
180 [mA] 100% duty ratio
Is LED String Current 0 Duty ratio< 10%
360 [MA] Pulse time=10 ms
A
=
“— B —
Duty ratio= (A /B) X 100% ; (A: Pulse time, B: Period)
4.3.2 Recommended Operating Condition
(Ta=25°C)
Symbol Description Min. Typ. Max. Unit Remark
100% duty ratio of LED
Is LED String Current - 70 77 [MmA] | chip
Note 4-7
. Is=70mA @ 100% duty
Vs LED String Voltage 60.5 66 69.9 [Volt] _
ratio; Note 4-1, Note 4-5
Maximum Vs Voltage Is=70mA @ 100% duty
AVs | beviation of light bar : 46 [Voli] ratio: Note 4-2
LED Light Bar Power
PsLu . - 18.48 | 1957 | [Watt] | Note 4-3
Consumption
LTep | LED MTTF 50,000 - [Hour] | Note 4-4
Over Voltage Protection 110%
OVP |. - - [Volt] | Note 4-5
in system board Vsmax
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Note 4-1: Vs (Typ.) = Vr (Typ.) X LED No. (one string);
a. Ve: LED chip forward voltage, Vr (Min.)=2.63 Vr(Typ.)=2.87, Vr(Max.)=3.04V
b. The same euqation to calculate Vs(Min.) & Vs (Max.) for respective Vk (Min.) &

Ve(Max.);
+ V. -
O >—QO
H\h Is
LED chip

Note 4-2: AVs (Max.) = AVr X LED No. (one string);
a. AVr: LED chip forward voltage deviation; (0.2 V , each Bin of LED V)
Note 4-3: Psru (Typ.) = Vs (Typ.) X Is (Typ.) X 4 ; (4 is total String No. of LED Light bar)

PeLu (Max.) = Vs (Max.) X Is (Typ.) X 4 ;
Note 4-4: LED MTTF is defined as the time which luminance of LED is 50% compared to its

original value.[Operating condition: Continuous operating at Ta = 25+2°C, for single LED
only] MTTF is a reference index, it is not representative of warranty.

Note 4-5: Recommendation for LED driver power design:
Due to there are electrical property deviation in LED & monitor set system
component after long time operation. ADP 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 4-6:  ADP 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.

Note 4-7  Ensure that the LED light bar is not subjected either forward or reverse voltage while
monitor set is on standby mode or not in use.
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5 Reliability Test

ADRP reliability test items are listed as following table

Test ltem Q’ty Condition
1 High temperature storage test 3 60°C 500hrs
2 Low temperature storage test 3 -20°C 500hrs
3 High temperature operation test 3 50°C 500hrs

4 High temperature and High 3 50°C, 80%, 500hrs

humidity operation (THB)

5 Low temperature operation test 3 [0°C, 500hrs

Random wave (1.04Grms 2~200Hz)
6 Vibration test (With carton) 1(PKG) |puration : X.Y.Z 20min per axes

Height: 38.1 cm
7 Drop test (With carton) 1( PKG) |Direction: 1 corner 3 edges 6flats
(ASTM D 4169 & D5276)
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6 Shipping Label
6.1 Shipping Label
The label on the panel is shown as below:

FXXXXXXXX XXX X -XXXXXX*

Panel Unique ID

P270HANO1.0 Product Specification
Rev 0.0

> ADP Internal Use

EXXXXXXXXXKXXX-XXXXXX*

AU Optronics y
cd
C m‘_“ bﬁ\:
£20435%6 N\

AU27H101RZTCEXMSXXXXXXX
l_ XXXXXXX  Model NO: P270HANO1.0

Maniifartiired XX/XX

MADF IN XXXXX

Bauart geprift
Sicherheit
RegelmaBigs
Produktions-
Gberwachung

XXXXX

Www.tuvicom
ID 2000000000

ADP Internal Use

ADP Internal Use ¢ ‘

> Factory Location

Note 6-1: For Pb Free products, ADP will add @ €d] for identification.

Note 6-2: For RoHS compatible products, ADP will add ReiSl for identification.

Note 6-3: For China RoHS compatible products, ADP will add @ for identification.

Note 6-4: The Green Mark will be presented only when the green documents have been ready

6.2 Cartoon Label

AU Optronics QTY: 10 @
MODELNO: P270HANO01.0

PARTNO: 97.27PXX. XXX
CUSTOMER NO: XXXXX-XXXXX-XXXXX

CARTONNO: I AMAMRH NI

Made in XXXXXX FXXXXXX-XXXXXXXXXX*

© Copyright AUO Display Plus Corporation 2021 All Rights Reserved.

Page 29/ 39

For PROMATE internal use only - provided by hungchewu on 2022/10/12



AUO

P270HANO0O1.0 Product Specification
AUO Display+

Rev 0.0
7 Mechanical Characteristics
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Back View
i
SHIPPING LABEL
WWWWWWWW 71D27P08.002-X-XXX
el — Ji
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COF Position
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8 Packing Specification

8.1 Packing Flow

PCBA Board Facing Up PCBA Board Facing Up
i mr—h— |
“A Tzpe Creped Paper
e
| Protective Film
b
PCEA BOARD facing up, puton
Wodel FCBA BOARD facing up

the protective filrn sticker, stick
the tape creped paper on both
sides, two on one side, total 4pes

FCBA Board Facing Up
- Aint - Bag

! 4 i

PCBA BOARD facing up, put in the ANTI-STATIC Bag, The Anti-Static bag exceeds model out side,
towards to BEZEL fold

PCBA

After packing Anti-Static Bag, model PCEA The Bottom box loading 10PCS
BOARD up, put in the box. The panel face and put the top cover .

is placed in the direction of the box arrow.
As shown in the figure)
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~_ r |
EPO BOX put in the paper carton Put 2pcs of desiccant on both sides of
the EPO BOX top cover (Total of 4pcs of
desiccant in the EPO Box). (As shown in
the figure)
Seal the box with tape. (As
shown in the figure)
Corner angle Moisture-proof film
Stretch film §j = ] f
ST —
\_\‘ —
-

Label E§;i—z 7 ;_ PET band
\:\_’/f ;f%
X:‘\K/‘/ /\
i\/ . Corner angle
R

\\»‘/—?
\\ il
L —/
Pallet
Single pallet packaging illustration
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8.2 Pallet and shipment information
Specification
Item - - - Remark
Q'ty Dimension Weight(kg)
1 Panel 1 623.7(H)mm x 362.1(V)mm x 12(D)mm 3.233
2 Box 1 756(L)mm x 371(W)mm x 467(H)mm 2591 without Panel &
cushion
3| Packing Box 10 pcs/Box 756(L)mm x 371(W)mm x 467(H)mm 34.92 with panel & cushion
4 Pallet 1 1150(L)mm x 840(W)mm x 132(H)mm 13.6
5 ngitk?;;er 6 boxes/pallet | 1150(L)mm x 840(W)mm x 1066(H)mm | 223.12
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9 International Standard

9.1 Safety
(1) UL 62368-1 : Audio/video, information and communication technology equipment — Part 1:
Safety requirements
(2) IEC 62368-1 : Audio/video, information and communication technology equipment —Part 1:
Safety requirements
(3) EN 62368-1 : Audio/video, information and communication technology equipment —Part 1:
Safety requirements

9.2 EMC
(1) ANSI C63.4 “Methods of Measurement of Radio-Noise Emissions from Low-Voltage
Electrical and Electrical Equipment in the Range of 9kHz to 40GHz. “American National
standards Institute(ANSI), 1992
(2) C.I.S.P.R “Limits and Methods of Measurement of Radio Interface Characteristics of
Information Technology Equipment.” International Special committee on Radio
Interference.

(3) EN 55022 “Limits and Methods of Measurement of Radio Interface Characteristics of
Information

Technology Equipment.” European Committee for Electrotechnical Standardization.
(CENELEC), 1998
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10 Precautions

Please pay attention to the followings when you use this TFT LCD module.

10.1Mounting Precautions
(1) You must mount a module using holes arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force (ex. twisted stress) is
not applied to module. And the case on which a module is mounted should have
sufficient strength so that external force is not transmitted directly to the module.

(3) Please attach the surface transparent protective plate to the surface in order to protect
the polarizer. Transparent protective plate should have sufficient strength in order to
the resist external force.

(4) You should adopt radiation structure to satisfy the temperature specification.

(5)Acetic acid type and chlorine type materials for the cover case are not desirable because
the former generates corrosive gas of attacking the polarizer at high temperature and
the latter cause circuit broken by electro-chemical reaction.

(6)Do not touch, push or rub the exposed polarizer with glass, tweezers or anything harder
than HB pencil lead. And please do not rub with dust clothes with chemical treatment.
Do not touch the surface of polarizer for bare hand or greasy cloth. (Some cosmetics
are detrimental to the polarizer.)

(7)When the surface becomes dusty, please wipe gently with absorbent cotton or other soft
materials like chamois soaks with petroleum benzene. Normal-hexane is recommended
for cleaning the adhesives used to attach front/ rear polarizer. Do not use acetone,
toluene and alcohol because they cause chemical damage to the polarizer.

(8)Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer
causes deformations and color fading.

(9)Do not open the case because inside circuits do not have sufficient strength.

10.2 Operating Precautions

(1) The spike noise causes the mis-operation of circuits. It should be lower than following
voltage: V=£200mV(Over and under shoot voltage)

(2) Response time depends on the temperature. (In lower temperature, it becomes longer.)

(3) Brightness depends on the temperature. (In lower temperature, it may become lower.)
And in lower temperature, response time (required time that brightness is stable after
turned on) becomes longer.

(4) Be careful for condensation at sudden temperature change. Condensation makes
damage to polarizer or electrical contacted parts. And after fading condensation, smear
or spot will occur.

(5) When fixed patterns are displayed for a long time, remnant image is likely to occur.

(6) Module has high frequency circuits. Sufficient suppression to the electromagnetic
interference shall be done by system manufacturers. Grounding and shielding methods

may be important to minimize the interface.
(7) The conductive material and signal cables are kept away from LED driver inductor to
prevent abnormal display, sound noise and temperature rising.
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10.3 Operating Condition for Public Information Display
The device listed in the product specification is designed and manufactured for PID (Public
Information Display) application. To optimize module’s lifetime and function, below
operating usages are required.

(1) Normal operating condition
A. Operating temperature: 0~50°C
B. Operating humidity: 5~90%
C. Display pattern: dynamic pattern (Real display).

Note) Long-term static display would cause image sticking.
(2) Operation usage to protect against image sticking due to long-term static display.
A. Suitable operating time: 16 hours a day or less.
B. Liquid Crystal refresh time is required. Cycling display between 5 minutes’
information (static) display and 10 seconds’ moving image.
C. Periodically change background and character (image) color.
D. Avoid combination of background and character with large different luminance.
(3) Periodically adopt one of the following actions after long time display.
A. Running the screen saver (motion picture or black pattern)
B. Power off the system for a while

(4) LCD system is required to place in well-ventilated environment. Adapting active cooling
system is highly recommended.

(5) Product reliability and functions are only guaranteed when the product is used under
right operation usages. If product will be used in extreme conditions, such as high
temperature/ humidity, display stationary patterns, or long operation time etc..., it is
strongly recommended to contact AUO for filed application engineering advice.
Otherwise, its reliability and function may not be guaranteed. Extreme conditions are
commonly found at airports, transit stations, banks, stock market and controlling
systems

10.4 Electrostatic Discharge Control
Since a module is composed of electronic circuits, it is not strong to electrostatic discharge.
Make certain that treatment persons are connected to ground through wristband etc. And
don’t touch interface pin directly.

10.5 Precautions for Strong Light Exposure
(1) Strong light exposure causes degradation of polarizer and color filter.
(2) To keep display function well as a digital signage application, especially the component
of TFT is very sensitive to sunlight, it is necessary to set up blocking device protecting
panel from radiation of ambient environment.

10.6 Storage

When storing modules as spares for a long time, the following precautions are
necessary.

(1) Store them in a dark place. Do not expose the module to sunlight or fluorescent light.
Keep the temperature between 5°C and 35°C at normal humidity.

(2) The polarizer surface should not come in contact with any other object. It is
recommended that they be stored in the container in which they were shipped.
(3) Storage condition is guaranteed under packing conditions.
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(4) The phase transition of Liquid Crystal in the condition of the low or high storage
temperature will be recovered when the LCD module returns to the normal condition.

10.7 Handling Precautions for Protection Film

(1) The protection film is attached to the bezel with a small masking tape. When the
protection film is peeled off, static electricity is generated between the film and polarizer.
This should be peeled off slowly and carefully by people who are electrically grounded
and with well ion-blown equipment or in such a condition, etc.

(2) When the module with protection film attached is stored for a long time, sometimes there
remains a very small amount of glue still on the bezel after the protection film is peeled
off.

(3) You can remove the glue easily. When the glue remains on the bezel or its vestige is
recognized, please wipe them off with absorbent cotton waste or other soft material like
chamois soaked with normal-hexane.

10.8 Dust Resistance

(1) ADP module dust tests are conducted with marked areas (e.g., holes and slits around the
front bezel and back cover) sealed, to comply with JIS D0207 (see Figure 1).

(2) To prevent particles from entering the module, please ensure the set has all the
highlighted areas (holes and slits) adequately sealed or covered by set mechanism.

(3) ADP’s testing procedure cannot replicate all real world operation scenarios. It is up to the
module user to apply the most appropriate dust resistance solution for its particular
application.

i

Sealed on Light Bar connector 4= == - -~ R

Sealed on siit becween
front bezel and back cover (nchide PCB My
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