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I. Handling Precautions

I) 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 elextrigity and irfsure,_awinan
earth when handling.

7) Do not open nor modify the Module Assembly.

8) Do not press the reflector sheet at the back of the maau!€ to anyGireiticns.

9) At the insertion or removal of the Signal Intenface, Connectciy, be suie not to rotate nor
tilt the Interface Connector of the TFT Madul.

10) After installation of the TFT Module irtovanignclosure{Nosebook PC Bezel, for example),
do not twist nor bend the TFT Muadule even moniéntary. At designing the enclosure, it
should be taken into consideratienchat no bending/twisting forces are applied to the TFT
Module from outside. Otaerizise the TF = Moddie may be damaged.

[ 1)Small amount of material; kaving no fiarimability grade is used in the LCD module. The
LCD module should be/supplied b}, pcwer complied with requirements of Limited Power
Source (IEC6Q930 ¢r ULI950), r b applied exemption.

I2)Disconnecting power suppiy 2efore handling LCD modules, it can prevent electric shock,
DO NG, TOUCH the eitctrode parts, cables, connectors and LED circuit part of TFT
module that a{.ED light bar build in as a light source of back light unit. It can prevent

electrostati \ breakdown.

B140HAKO024 Document Version : 0.1 SR SETRRREURAERSE N R R 4 of 34
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B140HAKO2.4 is a Color Active Matrix Liquid Crystal Display composed of a TFT LCD panel, a driver circuit, and LED
backlight system. The screen format is intended to support the 16:9 FHD, 1920(H) x1080(V) screen and 16.2M colors
(RGB —6bits with FRC) with LED backlight driving circuit. All input signals are eDP (Embedded DisplayPort) interface

compatible.

B140HAKO2.4 is designed for a display unit of notebook style personal computer and industrial machine.

2.1 General Specification

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

ltems Unit Specifications \ :
Screen Diagonal [mm] 354.95 N\ a
Active Area [mm] 309.37 X 174.02 a N
Pixels H x V 1920x3(RGB) 1068 - @
Pixel Pitch [mm] 0.161 x 0.161
Pixel Format R.G.B. VeuticalStripe ¢
Display Mode NorntaliyBlick (AHVA) | 3¢
White Luminance (ILED=22.5mA) [cd/m?] 300%p.\5 points averdgp)
(Note: ILED is LED current) 4 l;"SS min. (5 poiritsaveiage)
Luminance Uniformity 1 125 max. (5 points)
Contrast Ratio 700 typ |
Response Time Los] 25 )
Nominal Input Voltage VDD (Ao +23,tyn
Power Consumption N/ [Watt] 4.3 (include Logic and Blu power)
Weight N\ [Grangsi | 320 g max (Total Solution)!
Min. Typ. Max.
Length 31557 | 315.87 316.17
186.38
Physical Size [mm] Width 185.78 186.08 187.68 (with FPC
Bending area)
) 3.0 (W/O PCBa)
‘ Thickness ; ; 5.25 (W/ PCBa)
Electrical Interface eDPI.3
Glass Thickness, [mm] 0.4
Surface Treatm| nt Anti-Glare,Hardness 3H
Support C “or | 16.2M colors (RGB-6 bits with FRC)
o
Stonage (Non-Operating) [C] 20 to +60
RoHS Comepliance RoHS Compliance

1 Total solution max weight includes touch sensor and FPCA.

B140HAKO02.4 _Document Version : 0.1
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2.2 General Touch Specification

Item Spec Unit
Type of Touch Sensor Projective Capacitive
Panel Size 14.0°
Outline Dimension NA(Cover lens free) mm
Total Thickness NA(Cover lens free) mm
Total Weight NA(Cover lens free) g
TP View Area NA(Cover lens free) mm
TP Active Area NA(Cover lens free) mm
Interface HID-I12C
Report Rate Follow winl0 Kz
Multi-Touch Point |0 points
Input method Finger
Touch panel sensor IC ELAN eKT5015M
Channel Rx74,1x42
Distance between 2 point FO lowswin 10 mm
Surface hardness 2 (‘vote |) H
Surface treatment i/
TP F/W version TBD
Support OS Window 10

Notel: Polarizer Test condition{ W\ orking.cpeed: 50¢)cle/i iy ~ Moves distance: 100mm/sec (Exceptions to the rubber tip
of the diameter is 6mm) o M&asurir § Process: Tha Lbad iorce and the friction material are fixed on 25mm diameter
cylinder tooling. Polarizer pasted/on bare glass tnd the start to test. ~ Inspect on the 500/1000/1500/2000 cycles.

FOERIRRNNN NN RN NanNnEnnnnnNNnunnn

B140HAKO02.4 Document Version : 0.1 BRR RN ERE NN NN RN RN 6 of 34

BERRNENNRN NN RN NNRRNEnNNRRn

www . Szguangzhuo.com echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959




www . szguangzhuo.com

echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959
Product Specification

AU OPTRONICS CORPORATION

2.3 Optical Characteristics

The optical characteristics are measured under stable conditions at 25°C (Room Temperature) :

Item Symbol Conditions Min. Typ. | Max. | Unit | Note
White Luminance L4
ILED=10mA 5 points average 255 300 - cd/m2 . y
(Base Panel Only) 1_ _
6R Horizontal (Right) - 85 - decle |
oL CR = 10 (Left) ; 85 ] &
Viewing Angle » 4,9
YH Vertical (Upper) - PNSS -
YL CR = 10 (Lower) - { —l— 85 p
Luminance Uniformity 85P 5 Points - 1.25 |’43’
. . . . 2,3,
Luminance Uniformity 613P I3 Points - O 1.6 4
Contrast Ratio CR 500 l 700 - 4,6
Cross talk % 4 4,7
Response Time TRT Rising’+ Falling ) . 25 35
Red Rx 0.601 | 0.631 | 0.661
Ry A\ -|| 0.306 | 0.336 | 0.366
Color / Green X | 0.293 | 0.323 | 0.353
C -
Chromaticity | ~C7 0.584 | 0.614 | 0.644
, Bx 0.126 | 0.156 | 0.186 )
Coodinates Biue CIE 193] . 4
| Bx (/] 0.010 | 0.040 | 0.070
5 Wi 0283 | 0313 | 0343 |
White )
Wy 0.299 | 0.329 | 0.359
NTSC % - 72 -
i b bt AT L O ity
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Note |: 5 points position (Ref: Active area)

‘ ‘ ! ! |
2 A S .
.Hi“ ??‘»Pﬁ%%ﬁﬁ

Note 3: The luminance uniformity of 5 orl3 points is defined by dividing the maximum luminance values by the minimum
test point luminance

Maximum Brightness of five points

Sws =
Minimum Brightness of five points

Maximum Brightness of thirteen points

Swi1s . : . :
Minimum Brightness of thirteen points

Note 4: Measurement method

The LCD module should be stabilized at given temperature for 30 minutes to avoid abrupt temperature change during

B140HAKO02.4 _Document Version : 0.1 8 of 34
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measuring. In order to stabilize the luminance, the measurement should be executed after lighting Backlight for 30

minutes in a stable, windless and dark room, and it should be measured in the center of screen.

Photo detector

E&cn

»

LC\iPanel
T

| ' B

l /’l FT-LCD Module

1

Caniar ninthe scraer:

Note 5 : Definition of Average Luminance &f vvhite (Yy):

Measure the luminance of gray level 63.2¢ 5 points™Y =L (D)+ L (2)+L(3)+L(4)+L(5)]/5

L (x) is corresponding to ‘hafiiiminance of she PaiisiK at Figure in Note (1).

Note 6 : Defirlition ©f contrastyatic
(.ontrast ratio is calcuiased with the following formula.

Briaghtness on the “White” state

Contrast ratio (CR)=
Briahtness on the “Black” state

Note 7 : L ‘nitio  of Cross Talk (CT)
CT #%8—"a|/Yax 100 (%)

Where

Ya = Luminance of measured location without gray level 0 pattern (cd/m2)

Ye = Luminance of measured location with gray level 0 pattern (cd/m2)

RRNEREERNRRRRD 9 of 34
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0.0 Aclive Area ©.0 Active Area
OE Ya v (D2, W8) _tn u (DV2 WiB)

(D/4 \Vwa)
Ya o (DB \W2) Gray 32 for 6 bit

; I{ Y<— i:_.’o (708, WF2)
L O Yo, (DB W , ”
Gray127 for 8 bit Ya r (7D/8,WW/2)
£
Ya o (D/2,7W/B) ; 3074, 3VW4)

;t ) ¥s.0 tDI?.?M}_ ﬁm-;z for 6 bt
Glh’ﬂ?fo'!“

(DWW (DM

Note 8: Definition of response time:
The output signals of BM-7 or equivalent are measured when the@aput s'gnals are,shanzedfrom “Black” to “White”
(falling time) and from “White” to “Black” (rising time), respecsivelynT'ie response tinie il terval between the 10% and

90% of amplitudes. Refer to figure as below.

"White" ~N \ ' a "White"

100% : r‘ :
DT 90% — — — - -
& ;
2 :
o8 : :
= ; \
o . )
) : :
< - \\
(D . .
< .
2 10% — — —— —

FERRN RN NN NN NN N NN EnnnEnnnEnnn
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Note 9. Definition of viewing angle

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° 0=0°
0
Or
4 O'clock
direction
HL=90" X (v =907

%I\
__%:‘n—"
e
6 O'clock ¥’ \/g'""# %

irecti -
dlrgcélé}p 6k =90°

‘TIIIILLIsLIT Il of 34
TRII22210111:L
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3. Functional Block Diagram
The following diagram shows the functional block of the 14.0 inches wide Color TFT/LCD 40 Pin

VDD_S.?N»-

LED_PWM
LED_EN
VLED(6-20V)

www . szguangzhuo.com
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DC-DC

converter

]

Qanﬂﬂﬂ;_

_l

‘Timing Controller

ﬁ

Panel
eDP signal
Controller
Receiver and Data |
X
- N )
AED i

L

LZD-IC *1PCS

www . Szguangzhuo .. com
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An absolute maximum rating of the module is as following:

4.1 Absolute Ratings of TFT LCD Module

Item Symbol Min Max Unit Conditions
Logic/LCD Drive Voltage Vin -0.3 +4.0 [Volt] Note 1,2
4.2 Absolute Ratings of Touch Sensor Module
Item Symbol Min Max Unit Congiticns
Touch Sensor Module VTSP -0.3 +7 [Volt] N\,
Touch Sensor Module RST 0.3 136
Reset Signal ’ ' L [Volt] _}_
Touch Sensor Module
) TP_EN -0.3 +3.6 Nolt]
enable Signal
4.3 Absolute Ratings of Environment
ltem Symbol Min l Max Unit Conditions
Operating Temperature TOP 0 +50 [°C] Note 4
Operation Humidity HOP S 90 [%RH] Note 4
Storage Temperature TST -2V +6/0 [°C] Note 4
Storage Humidity HST | 5 95 [%sRH] Note 4

Note |: At Ta (25°C )

Note 2: Permanent damage to tht ayvic2\may occur

Note 3: LED specification refer tc¢ sesti&ii 5.2

<ceed maximum values

Note 4: For quality perforiancy, please refor CWALC IS (Incoming Inspection Standard).

Note 5: The packing material“si system forhid %o involve ammonium component

Note 6: The reliability\test{_onditions of sstei’) do not exceed the verified conditions of TFT module

Note 7: Be sure thenariel test coridit oz do not exceed the component limitation of TFT module(TN Liquid crystal , for

example)

100

Twh=39 C

90

80

60

40

Relative Humidity {%RH)

%:.. ///l

20

0000 S,
RINOBEEN
S RRRRELBELLS
S P RRIIIESLLLEN
SIS N
R PIRRLRLRRLEL

R RKERREIRLRILIEL S
R AR KR I KK I A 4
et totat ot tatetetototiterssctet g

T=50 C,H=55%
XX %
RRRHRAS

otadetosn! T=60 °C, H=39%
% ,

PRI

N
o
o

20 40 50 60

Temperature °C

FERRNNNRNN RN RN yn NN R REnnnnnn;y
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5. Electrical Characteristics

5.1 TFT LCD Module

5.1.1 Power Specification

Input power specifications are as follows;

The power specification are measured under 25°C and frame frenquency under 60Hz

Symble Parameter Min | Typ | Max Units Note |
VDD Logic/LCD  Drive |30 133 |36 | [Volt] _!
\laltnca N\
PDD VDD Power - 0.9 1.8 [Watt] Note | '
IDD IDD Current(RMS) - - 234 [mA] Noteg(T
[Rush Inrush Current i - 1500 | [rhA] Nose 2
Allowable [#V]
VDDrp Logic/LCD Drive | . - 100 -
Ripple Voltage | PP

Note | : PDD(typ)@ mosaic pattern Maximum Power ; P2 D(Max)@ R/G/B patteri, Maximum Power

IDD(Max)=PDD(Max) / VDD(Min)

Note 2 : Measure Condition

a3
] - o *TF =
D5
[ N\
" S i
- T Lo
. 1= 1
. S AuFHBY
{High to Low) | i L! l
Cc_:ntml | o | - o
Signal e
RN N P
Wl ‘ -
[4=2]
o ¥
¥ .
SW MAG-SPST w1 Py
. N e N
— :I: ﬁiﬁﬁv
L4 L 3.3V
10% !
ov \
——>» 05ms

+3.3W

B140HAKO02.4 _Document Version : 0.1
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5.1.2 Signal Electrical Characteristics

Signal electrical characteristics are as follows;

Display Port main link signal:

Differential pair vD+ , VD-
Which is one Display port

CORPORATION
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Product Specification

Main link
d1n 1N VD+
VCM of Display port VDiff
Main link 20 WO S iy, ARG,
VD- i
[
vdiffe-p = [(VD+) — (VD-)] X 2 | !
V D+ - VD-
ov ———-k- R —— -

Dispic e port main link
Min Typ | Max | unit
VCM RX input DC ©6mmon Mace Vultage 0 \
VDiffep  |Peak-toteak Voltagesas awsaceiving Device HBR:150 1320 [ mV
Follow as VES:#, display port standard V1.4
FOERIRRNNN NN RN NanNnEnnnnnNNnunnn
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Display Port AUX_CH signal:

Differential AUX+ , AUX-
Which is Display pot AUX _CH AUX+

Display port AUX_CH [ \* A
Min | "p Max | unit
VCM AUX DC Common Mode Voltage - | ~ g \'
VDiffer,  JAUX Peak-to-peak Voltage at a receiving Device 27 OL 800 | mV

Follow as VESA display port standard V|.4

Display Port VHPD signal:

B _Display port VHPD

a A\ N . Min Typ Max unit
VHPD HPD Voltage v 2.25 3.6 \

Follow as VESA display port standard V1.4

RRRNRNNNRRNRUNRRRRURIRRRNRERIRERERY
B|4OHAK024 DOCUmentVerSiOn:o.l (RRRRRNNIRRRUNNTNRRRINERRRRRERIRRRINE
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5.2 Backlight Unit

5.2.1 LED characteristics

Parameter Symbol Min Typ Max Units Condition A
Backlight Power |
PLED . . 2.775 [Watt] | (Ta=25°CGh Nest |
Consumption
|
~N\ — S A
LED Life-Time A | 15000 ] =\ Hourpl TEHC), Note 2
‘ | '\ 1F=22.5 mA

Note I: Calculator value for reference Piep = VF (Normal Distribution) %= (Na#mal Distribution)/ Ffticiency

Note 2: The LED life-time define as the estimated time to 50% degracutionsOf initial hsiino us:

5.2.2 Backlight input signal characteristics

Parameter Sy=bol Min Typ | Max Units Remark
LED Power Supply [\ VLED 5.0 120 | 21.0 | [Volt]
(Note 1
LED Enable Inpy
—nade PG 25 - | 55 | [volg
High Level . ]
TR VIED. EN
o C
N | i - | 05 | [Volg
Lowehevel AN\, ¢ Define as
PV, Legic Input ‘
N gic Inpu 25 ) 55 [Volt] Connector
&\’ i ~ | o5 | [voig | =250
Low Leval
PWM hout Frequency FPWM 200 IK 0K Hz
Pv"¥M Duty Ratio Duty 5 -- 100 %
Note | : Recommend system pull up/down resistor no bigger than 10kohm
BI140HAKO02.4 Document Version : 0.1 :::::::::::::::::::::::::::::::::: |7 of 34
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5.3 Touch Sensor Module

5.3.1 Power Specification
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AU OPTRONICS CORPORATION

Specifications
Items Symbol Unit | Notes
Min. Typ. Max.
Touch sensor module N
VTSP 4.5 5 5.5 \
Power Supply
o N
Active - - 4__625 iV
Touchsensorrnoéuk PTP ldle ) ‘ 125 =y
Power Consumption _
Sleep - 10 mW
", |
Touch Sensor Module VTSPrp ) ) / 100 Y
Power ripple o
VIH! 231 3.3 \
Input Voltage RST, TP_EN adi _I >
viL 0 0.99 \
AN o \(
S 18 of 34
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6. Signal Interface Characteristic

6.1 Pixel Format Image

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

1 1920

1st Line G@RGB - RIG|B|R| G| B
ANM)) A\

1080th  |RIGB|RIGB| - ~ ()% - -0 R G/ BIRIG

S HOHAPSBRERBTEIATION 0.1 conodengbihotiathscon i amssdiinetiacam ass iost1opaono 12 of
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6.2 Integration Interface Requirement

6.2.1 Connector Description
Physical interface is described as for the connector on module.
These connectors are capable of accommodating the following signals and will be following components.

Connector Name / Designation For Signal Connector
Manufacturer IPEX or Compatible
Type / Part Number 20765-040E-1 | A or Compatible
Mating Housing/Part Number 20704-040T-13(with Lock) or Compatible

BI40H A S quamgenesrsion 0.1 achodeng61@hotmaidk:coms § meihkioom #86-13411884959 20 of 34
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6.2.2 Pin Assignment (with Touch Sensor Pin Assignment)

| DCR_EN |DCR on/off

2 H_GND |High Speed Ground

3 Lanel_N |Comp Signal Link Lane |

4 Lanel_P  |True Signal Link Lane |

5 H_GND |High Speed Ground

6 LaneO_N |Comp Signal Link Lane 0

7 LaneO_P  |True Signal Link Lane O

8 H_GND |High Speed Ground

9 AUX_P True Signal Auxiliary Ch.

10 AUX_N  [Comp Signal Auxiliary Ch.

I H_GND |High Speed Ground

12 VCC LCD logic and driver power \\
13 VCC LCD logic and driver power )
14 Aging LCD Panel Self Test Enable e

15 GND LCD logic and driver ground 7 N
16 GND LCD logic and driver grglund -
17 HPD HPD signal pin \ Y. 540
8 BL_GND |Back light ground N
19 BL_GND |Back light grouncy,

20 BL_GND |Back light.grotnd» y

21 BL_GND |Back light grund ~'

22 BLLEN  |Back light On/Off -

23 BL_PWM | Sycern PWM signal Inpuit.

24 NC (o connect o9

25 NC.%, N INo connect

26 P'._."TV'\ Back light awer

27 B __P‘N: Back(ighy power

28 BL_PWR IBdchligs power

29 BL_PWR /Bavk light power

E& NC = —Iﬁa_connect

> [TPACYS USB Data- for Touch

32 TR P USB Data+ for Touch

33 GND Ground

34 VTSP Touch panel power supply

?5 VTSP Touch panel power supply

36 TP_EN Touch function enable (active High)

37 TP_CLK |12C Clock for Touch

38 TP_SDA  |I12C Data for Touch

39 TP_INT Interrupt for Touch

40 TP_RST Reset for Touch

FERRNNNRNN RN RN yn NN R REnnnnnn;y
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BACK VIEW

o o

Notel: Start from right side. (b
Note2: Input signals shall be low or High-impedance state wher VDD is off.
Internal circuit of eDP inputs are as following. Q /

RN RENRN RN RN RN NN RRRENnRnRIRRRR
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6.3 Interface Timing

6.3.1 Timing Characteristics
For normal display, interface timings should match the 1920x1080 /60Hz manufacturing guide line timing.

Parameter Symbol Min. Typ. Max. Unit
Frame Rate - - 60 - Hz
Clock frequency 1/'T cioc 1388 141 180 MHz
Period Tv 1090 116 1080+A
Vertical Vertical
) Active Two 1080 )
Section Section
Blanking Tve 10 36 A N ¢
Period Th 2000 2104 197.0+2 |
Horizontal - —| Horizon! I
. Active THD 1920
Section — Section
Blanking The 80 184 400 |

Note | : The above is as optimized setting
Note 2 : The maximum clock frequency = (1920+B)*(1080+A)*60<6CMkLiZ

6.3.2 Timing diagram
H T o =~ Ml
/ Thik{v) LF Y Telom(v) N 'H
o : ; ¥
' D & L,
. xininialiily
. S\ _ A -
ace oatal Svall o Bacs A i N Tavalld Bace
NN

,/T ; : :
- Talk ™
Talop(h) o Thlk{m)
=1
ASE Dot | Pixel| Pixel| Pixel| Plxel ' 4 B F'Ixnl F'Ix-I F'Ix-I Plxel|Pixel| Plxel F'Ix. F'Ix- F'Ixnl t e B Plxel| Plxel
(ode) | m-7| M-8 m-3 m-1 valls Dag 7| 8| 11 valls Dac 1| a
AGE Data | Plxsl| Plxel| PIxel|Pixel Plxwl F'Ix-I F'Ix-I Plxel| Plxel| Plxel PlxelPixel |Pixel Plxwl| Plxel
(Even) M-a‘ M-A‘ M_J M N Imvalld Dakn N . 1o | 1=z M"r M_J M N Imvalle Dakp N 2 -

ST LRI ILETIL
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6.4 Power ON/OFF Sequence

Power on/off sequence is as follows. Interface signals and LED on/off sequence are also shown in the chart.
Signals from any system shall be Hi-Z state or low level when VDD is off

Display Port panel power sequence:

T —Iv-|T11
0 LCD‘«C;:‘—— £ K T12 /' N\
LCDVCG r
oA Lcovec—L N /A

| —= T2 T10——
- | —
Dis‘;ﬁl,: v Black Vidso 0 - Video From Source—] - Black Video: ! p—————\—r —[
— T3 —- | | |
HFD . U R
from Sink |
| |
Sink Aux Channel Operafonal ‘ Wir
Aux CH X anne TR 1AL AP !
AT A | T e |
SCILII'DE Link. L I
Main-Link Traini ldle | Valiowideo Data_‘ vleor off
Data raining L4
le—T5 —wle T4 lle—m 25y 10 e
Display . En(blel
Backlight Disabled o\

Display port interface power up/dzumzequence, narmal system operation

Display Port AUX_CH transzc ionn.y:

—Ti T-— —=(Ti1
0.8 LEOVCE — —/,- =5 T2
LCDVCC N |
M LEVEE AN |“_ % 7=
nigiaz A\ EE ' ‘Black Video [
R
HFD
from Sink
|
Sk Aux Chamnel Operationa
Aux CH ux Channel Operational
QEIUI'GE
Main-Link Idle or off
Data
Display
Backlight Disabled
Display port interface power up/down sequence, AUX_CH transaction only
IRRNRNEEN NN RN RN RN RnnEnnnnnLn
MILERERNRREE 24 of 34
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Display Port panel power sequence timing parameter:

Timin e Limits
9 Description Reqd. by . Notes
parameter Min. | Typ. | Max.
T power rail rise time, 10% to 90% |source 0.5ms 10m=s
prevents display noise until valid
delay from LCDYDD to black
T2 = o ! sink oms 200m= |video data is received from the
video generation
SOUrce
T3 delay from LCDVDD to HPD high |sink oms e | S0k UKL H oo e operdtion]
upon HPD high. |
T4 delay from HPD high to link e allows for gsource to read link |
training initialization capability and initialize. |
Th link training duration SOUrce dEl_]Efl'ldﬂl‘I‘t BN SBUEEE I T
training protocol.
i;“ir:lccuunts for | ==||_:|l :; ﬁs-ldle
C o patiern.
TG link idl
S S M ix allows for'cour e frame
synichroni otion.
T7 delay from !.ralid uide!:n data from — — e ITIﬂIF alows s_;irv' . validate video
source to video on display dat s and tuoing.
T8 delay from valid video data from source Jou e must assure display video
source to backlight enable N {& xtable.
T8 delay from backlight disable to T source must assure backlight is
end of valid video data # no longer illuminated.
delay from end of valid video e
T10 S0Ures Ivms [00me
data from source to power off 1 | |
T power rail fall time, 9F:to 10%  |[G0visco | 10m=s
T12 power off time SLVCE 500mé [
—_— L

Notel: The sink must include the abilityfco gernerate blackesideo ausonomously. The sink must automatically enable black video
under the following conditions:

-upon LCDVDD power on (withsin T2 sfiax)-when thz *{ovideostream_Flag" (VB-ID Bit 3) is received from the source (at the
end of T9).

-when no main link data, or invalia video datasis’ redeived from the source. Black video must be displayed within 64ms (typ)
from the start of either Garidition. Video d2#a ¢yn b2 deemed invalid based on MSA and timing information, for example.

Note 2: The sink nayiniplement thesaiiiity to disable the black video function, as described in Note |, above, for system
development ana\dehugging purpose.

Note 3: The sink must support AUX_CH polling by the source immediately following LCDVDD power on without causing
damage to the sink d¢ tice k2 source can re-try if the sink is not ready). The sink must be able to respond to an AUX_CH
transaction withsthe tii \e specified within T3 max.

Note 4. T8>T7

FOERIRRNNN NN RN NanNnEnnnnnNNnunnn
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Display Port panel B/L power sequence timing parameter:

VLED

(Backlight power supply) 0% Min (ms) | Max (ms)
| T Ti7 T8 Ti3 0.5 10

Vs B TG

{PWM for LED dimming) e : ; T14 10 -

: : Enabie T15 0 &
Display Backlight T16 0 _
(LED Driver enable /

SMBUS command) Disabie Disable Ti7 10
Note : When the adapter is hot plugged, the backlight power supply sequence is shown as below.

e 5
Vieo L - " Vi !0\_.1'-
(Backlight power supply) iy e Lo ety
{Hot Plug) ! |

I )

T18 T20

Touch Panel Power on Sequence 00
HID-I12C Q% %b

Min Max

Display Backlight T21 = _
Enabla

T22 I ms -

T23 300ms *{1) -

T24 2ms *(2) -

T25 2ms *(2) -

T26 - -

BI4OHISRSq RASHRBTENRS: 00 achodencdiBhotmatiscoms pame

meinkioon +86-13411884059  2° °f 34



7. Panel Reliability Test

7.1 Vibration Test

Test Spec:

® Test method: Non-

echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959

Product Specification
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Operation

Acceleration: I1.5G

[ ]
® Frequency:
[ ]

10 - 500Hz Random

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

7.2 Shock Test
Test Spec:

® Test method: Non-

Operation

Acceleration: 220 G, Half sine wave

o
® Active time: 2ms
o

Pulse: X,Y,Z .one time for each side

7.3 Reliability Test

Items Requirad,/Condition Note
Temperature )
P o Tas 40°C; 90%RH, 240h
Humidity Bias
High Temperature
gh Tempe T2 50°C, Dfy,240h
Operation N\
Low Temperature <
P Ta=0°(, 240h
Operatipti Wa
High Teinerature _ ..
N\ 2 60°C, 240h
Storage
Low Temperature Storage(Ta= -20°C, 240h
Thermal-Shcck
- W\ Ta=-20°C(30min) ~60°C(30min), 20cycles condition.
3
5 Contact : £8 KV Note |
‘ Air : £15 KV
Notel: According to EN 61000-4-2 , ESD class B: Some performance degradation allowed. No data lost
Self-recoverable. No hardware failures.
Remark: MTBF (Excluding the LED): 30,000 hours with a confidence level 90%
IRRNRNEEN NN RN RN RN RnnEnnnnnLn
B|40HW25% %%E Q@E”E}Qﬁmon:o'l PR RN RN RN NN EN RN R RRN R 27 of 34
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8. Mechanical Characteristics

8.1 Total Solution Outline Dimension

echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959

31587 £ 030 COUTLINE

30937 £ 015 (ACTIVE AREA)

(1100 ¢AA TO OTP TRACE)

(1100 (AA 10 OTP TRaSE)

290 £010

(1.30) (AA TO CELL TAPE)

(130> (AA TORFLL TAPD)

325 £0.30 (AA TO OUTLINED

32544030 (A TOOUTLINED,

(AA TO DUTLINE)

TO CELL TAPE)

(90.26)

(157.93

32544030

(110>\AA TO OTP TRACE)

RERY

174,02 £ 015 (ACTIVE AREA)

186,08 £ 0.30 (OUTLINE WITHOUT FPCY

SYSTEM B-COVER OREMIN“AFTER ASSEMPWY|NELMORE THAN 0.9mm LARGER THAN AA ON ALL 4 SIDE
[

(1100 (AA TO OTP TRACE)
(1.70) (AA TO CELL TAPE)

8.81+0.30

160 MAX., FPC BENDING AREA

B140HAK(YY - SEluanazhug com . o.1

echodeng1BHOtYT VoM 1 HEVERIFTbK 160’ ¥86-13411884959
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(23.00

(23.00)

LW%DE AREA

950 +1.00

(36.00)

as

(4793

102,97 £ 1.00

B140HAKdYY - SEUanazhug, com oJ& echodendg610NQthd ). COM .1 ¥HCIET g bk, Con, +86-13411884959 29 of 34
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9. Shipping and Package
9.1 Shipping Label Format

Manufactured xx/xx " CH — DRWGX1-AUZ00 @
W 55555 o S5 e
AU Opftronics Made In China E204354 d

* 0000000000 000000 HAW: 2A FAW:1  MADE IN CHINA (S01) DP/N ORWGX1

9.2 Shipping Package of Palletizing Sequence

——Nabretch film

LABEL —__|

FET Band—

Wooden pallet

51400, $7guangzhuo.con, . echodeng61@homaxt; L, RITELQNEIERK COM 8613411884959 34 ¢ 54
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10. Appendix:
10.1EDID Description
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Byte . Value Value Value
Field Name and Comments -
(hex) (hex) (binary) | (DEC)
0 |Header 00 00000000 0
| |Header FF FTTTELTd 255
2 |Header FF FTTTELTd 255
3 |Header FF FTTTELTd 255
4 |Header FF FTTTELTd 255
5 |Header FF FTTTELTd 25_.‘J
6 |Header FF FTTTELTd 255,
7 |Header 00 00000007 _|_ 0 /|
8 |EISA manufacture code = 3 Character ID 06 00000 0 6
9 |EISA manufacture code (Compressed ASCII) o AF 24011 "‘_ 175
OA |Panel Supplier Reserved — Product Code __I' 9F 12l 159
0B [Panel Supplier Reserved — Product Code N\ D9 Ti’). 70l 217
0C |LCD module Serial No - Preferred but Optional (“0” if not used) __ 0 20000000 0
0D [LCD module Serial No - Preferred but Optional (“0” if not used) 3,00 00000000 0
OE |LCD module Serial No - Preferred but Optional  (“0” if not used) "\ W og 00000000 0
OF |LCD module Serial No - Preferred but Optional (“0” if not usag) a |C 00 00000000 0
10 |Week of manufacture AN\ 00 00000000 0
I'l |Year of manufacture N\ IF 00011111 31
12 |EDID structure version # = | 1 ol 00000001 I
I3 |EDID revision # = 4 N o 04 00000100 4
14 |Video I/P definition "N ) /NN A5 10100101 165
I5 |Max H image size = ?? cm(Rounded to iy i @ IF 00011111 31
|6 |Max V image size = ?? cm(Rounded téycni) ) 4 I 00010001 17
|7 |Display gamma = (gamma %100)-170 =+ Example: {2.2x100) — 100 = 120 78 01111000 120
18 |Feature support AW A 02 00000010 2
19 |Red/Green Low bit (RxRy/» Gy) ~ 8D 10001101 141
IA |Blue/White Low bit (BAByAVI¥WVy) 15 00010101 21
IB |Red X Rx z.201 -\ Al 10100001 161
IC |RedY Py=02 0 56 01010110 86
ID |Green X (N \"WRx=0.2 [ - 52 01010010 82
IE |Green Yo\ Ry = Q.750\ 9D 10011101 157
IF |Blue X\ Rx = 0.3 28 00101000 40
20 |BlueY Ry = 0.22? 0A 00001010 10
21 |White X Rx = 0.222 50 01010000 80
22 |White Y \ Ry=0.272 54 01010100 84
23 |Established tiihings | (00h if not used) 00 00000000 0
24 |Establisi H tini ngs 2 (00h if not used) 00 00000000 0
25 |Mapgiuctur s timings  (00h if not used) 00 00000000 0
|26/ Standard timing ID1 (O1h if not used) 0l 00000001 I
27 |Staandard timing IDI  (Olh if not used) 0l 00000001 I
28 |Standard timing ID2  (Olh if not used) ol 00000001 I
29 |Standard timing ID2  (Olh if not used) ol 00000001 I
2A |Standard timing ID3  (O1lh if not used) ol 00000001 I
2B |Standard timing ID3  (Olh if not used) ol 00000001 I
2C |Standard timing ID4 (Olh if not used) ol 00000001 I
2D |Standard timing ID4 (Olh if not used) ol 00000001 I
2E |Standard timing ID5 (Olh if not used) ol 00000001 I
2F |Standard timing ID5 (Olh if not used) ol 00000001 I
S I e e LTI

RN RN R RN RN RARY

......................................
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30 |Standard timing ID6 (Olh if not used) ol 00000001 I
31 |Standard timing ID6 (Olh if not used) ol 00000001 I
32 |Standard timing ID7 (Olh if not used) ol 00000001 I
33 |Standard timing ID7 (Olh if not used) ol 00000001 I
34 |Standard timing ID8 (Olh if not used) ol 00000001 I
35 |Standard timing ID8 (Olh if not used) ol 00000001 I
36 | Pixel Clock/10,000 (LSB) 14 00010100 20
37 | Pixel Clock/10,000 (MSB) 37 00110111 55
38 | Horizontal Active = 227! pixels (lower 8 bits) 80 10000000 128
39 | Horizontal Blanking (Thbp) = 320 pixels (lower 8 bits) B8 10111000 184
3A | Horizontal Active/Horizontal blanking (Thbp) (upper4:4 bits) 70 01110000 I I."_I
3B | Vertical Active =1 lines 38 00111000 | #56
3C | Vertical Blanking (Tvbp) = ? lines (DE Blanking typ. for DE only panels) 24 00100100 36 1|
3D | Vertical Active : Vertical Blanking (Tvbp) (upper4:4 bits) 40 OIOOO’_\OL_'_ 54
3E | Horizontal Sync, Offset (Thfp) = ?? pixels 10 00010008, 16
3F | Horizontal Sync, Pulse Width = ?2? pixels N\ 10 (_Ob_?’)uO 16
40 | Vertical Sync, Offset (Tvfp) =? lines Sync Width = lines N 3E (| l)l LLI10 62
41 | Horizontal Vertical Sync Offset/Width upper 2 bits . 02, 1100500000 0
42 | Horizontal Image Size =277 mm 35 00110101 53
43 | Vertical image Size = 12? mm 7~ \ NE 10101110 174
44 | Horizontal Image Size / Vertical image size \ A [ 19 00010000 16
45 | Horizontal Border =0 (Zero for Notebook LCD) "y 00 00000000 0
46 | Vertical Border =0 (Zero for Notebook LCD)W. 00 00000000 0

Bit[7] 0: Non-interlace, |: Interlace

Bit[6:5] 00: Normal display, no strero, see VESATGDI Dspec 1.3

Bit[4:3] 00: Analog composite, 01: Bipolar ana'ogicorposite, LO: Lititai

composite, | |: Digita)separat€
Bit[2:1] : The interpretation of bits 27apd 1 is dependan® ontiie decode of
bits 4 and 3 - she WcSA EDID Spe( 13

Bit[0] : See VESA EDIP-Chetnli3
47 |==>fix=1A A NI /9 1A 00011010 26
48 | Pixel Clock/10,000 ' Pa (LSB) 10 00010000 16
49 | Pixel Clock/10,000 N (MSB) 2C 00101100 44
4A | Horizontal Actiye = xxxx pixels \ (lower 8 bits) 80 10000000 128
4B | Horizontal Blatking (1hbp) = xaxxpixsls (lower 8 bits) B8 10111000 184
4C | Horizonta! Active/Horizonsal blerking (Thbp) (upper4:4 bits) 70 01110000 112
4D | Vertical\Betive® = xxxx lives, 38 00111000 56
4E | Vertical Banking (Tvbp) = xxxx lines (DE Blanking typ. for DE only panels) 24 00100100 36
4F | Vertical Active ; Vertical Blanking (Tvbp) (upper4:4 bits) 40 01000000 64
50 | Horizontal Sync, Dffset (Thfp) = xxxx pixels 10 00010000 16
51 Horizontal | ync, Rilse Width = xxxx pixels 10 00010000 16
52 | Vertigh! Sync Offset (Tvfp) = xx lines Sync Width = xx lines 3E 0ol11110 62
53 | Horizoi:  Vertical Sync Offset/Width upper 2 bits 00 00000000 0
54 lpHgrizontal Image Size =xxx mm 35 oollolol 53
557 Wertied image Size = xxx mm AE 10101110 174
56 | Hcrizontal Image Size / Vertical image size 10 00010000 16
57 | Horizontal Border =0 (Zero for Notebook LCD) 00 00000000 0
58 | Vertical Border =0 (Zero for Notebook LCD) 00 00000000 0

Bit[7] 0: Non-interlace, |: Interlace

Bit[6:5] 00: Normal display, no strero, see VESA EDID Spec 1.3

Bit[4:3] 00: Analog composite, 01: Bipolar analog composite, 10: Digital

composite, | |: Digital separate
59 |Bit[2:1] : The interpretation of bits 2 and | is dependent on the decode of 1A ooollolo 26
o oMY S7quangzhuo con - echodengsahoEANY: I RUNRATRICTHK KON 9513411884950 5, 3,
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bits 4 and 3 - see VESA EDID Spec 1.3
Bit[0] : See VESA EDID Spec 1.3
==> fix=1A
5A |Flag 00 00000000 0
5B |Flag 00 00000000 0
5C |Flag 00 00000000 0
5D |Data Type Tag: Alphanumeric Data String (ASCII) ==> fix=FE FE I | 254
5E |Flag 00 00000000 0
5F |Dell P/N I** Character 52 01010010 82
60 |Dell P/N 2™ Character 57 olololil 87
61 |Dell P/N 3 Character 47 01000111 71 _|
62 |Dell P/N 4™ Character 58 01011000 | /88 ™
63 |Dell P/N 5* Character 31 0011000 t9
EDID Revision
Bit[6:0] See charts below
64 |Bit[7] 0: X-rev, |I: A-rev N 0A (001.10%0 10
65 |Manufacturer P/N N\ 42 | 91¢00C10 66
66 |Manufacturer P/N af 34, [L007 10001 49
67 |Manufacturer P/N 34 00110100 52
68 |Manufacturer P/N ~ 20 00110000 48
69 |Manufacturer P/N N _\p 5 01001000 72
6A |Manufacturer P/N A A - 41 01000001 65
Manufacturer P/N (If <13 char, then terminate with AST(| céde"UAh, set ridmaining
6B |char = 20h) 4B 01001011 75
6C |Flag N | 00 00000000 0
6D |Flag AN\ 00 00000000 0
6E |Flag N\ N 00 00000000 0
6F |Data Type Tag: Manufacturer Specifie! Paja, 00 ==>fix=00 00 00000000 0
70 |Flag N 00 00000000 0
71 |Color Management a ol 00000001 I
72 |Panel Structure /! N 41 01000001 65
73 |Frame Rate A 02 00000010 2
74 |Light Controller Interfos€ard Luminancal ™, 9E 10011110 158
75 |Outdoor Features aff 00 00000000 0
76 |Multi-Media Featuras N I 00010001 17
77 _|Multi-Medig.Foateres W\ 00 00000000 0
78 |Special,Featuies #| \ 00 00000000 0
79 |Specianteaures #2 0A 00001010 10
7A |Special Features #3 0l 00000001 I
7B _|(If <13 char, then w2rminate with ASCII code OAh, set remaining char = 20h) 0A 00001010 10
7C |(If <13 char,| hen teiminate with ASCII code 0Ah, set remaining char = 20h) 20 00100000 32
7D _|(If <I2¢har, t en terminate with ASCII code 0Ah, set remaining char = 20h) 20 00100000 32
7E |Extensiol._2g " (# of optional 128 EDID extension blocks to follow, Typ = 0) 00 00000000 0
__7F ‘Chickéum (The |-byte sum of all 128 bytes in this EDID block shall = 0) 9F 10011111 159
10.2 Notes
DPCD Ver. sDRRS | DCR | DMRRS PSR MBO | VESADSC MSO Free-Sync HDR Dimming
1.3 On On Off PSRI on Off NA NA Off NA NA
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I) The vernier caliper is used to measure the X,Y,Z outline dimension and other dimensions are measured by
3D measuring instrument. For the flatness is measured by the thick gauge..
2) Attached cell tape is naturally floating, and need to be compressed while measuring.
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