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( V) Preliminary Specifications
( ) Final Specifications

Module 14.0” QHD+(WQXGA)16:10 Color TFT-LCD
with LED Backlight design

Model Name B140QAX01.H

H/W 0A ‘

Note (@ )| iTP Display J
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Approved by
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1. Handling Precautions

1) 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 d¢n
hard surface.

6) Since CMOS LSI is used in this module, take care of static @lectricity and_ihsure
human earth when handling.

7) Do not open nor modify the Module Assembly.

8) Do not press the reflector sheet at the back of the mddulesto any directiors.

9) At the insertion or removal of the Signal Interface\Connector, bz "sure not to rotate
nor tilt the Interface Connector of the TFT Medule.

10)After installation of the TFT Module into,an Baclosure' (Notebook PC Bezel, for
example), do not twist nor bend the TE1T"Moduie even masméntary. At designing the
enclosure, it should be taken into congioeration_that o bending/twisting forces are
applied to the TFT Module fremnoutside. Cthewwise the TFT Module may be
damaged.

11)Small amount of materials.ha'tirg 1o flaminability grade is used in the LCD module.
The LCD module shouid be suppliecyby, power complied with requirements of
Limited Power Sourte (IFC62368-100:1L62368-1), or be applied exemption.

12)Disconnecting péwer supply beforeztiandling LCD modules, it can prevent electric
shock, DO NUGTANIFOUCH the electrode parts, cables, connectors and LED circuit
part of TFT module that\aLZD light bar build in as a light source of back light unit. It
can prevent electrostatic treakdown.
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B140QAXO01.H 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
16:10 QHD, 2560(H) x1600(V) screen and 16.7M colors (RGB 8-bits data driver) with LED
backlight driving circuit. All input signals are eDP (Embedded DisplayPort) interface

compatible.

B140QAXO01.H 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_sondition:

Items Unit Specifications
Screen Diagonal [in] 14 07
Active Area [mm] 3U4.09x188.59
Pixels H x V | 25060x3(RGE) x2600
Pixel Pitch [may” | 011718 201178
Pixel Format _I[ RG.B. Vertical Stripe
Display Mode Mormally Black, LTPS
White Luminance (lLeo=14m#A) (@] 400 typ. (5 points average)
(Note: ILED is LED curient; o 340 min. (5 points average)
Luminance Uniformity 1.25 max. (5 points)
Contrast Ratioq\ ~\ 1200 typ
Response Time W\ [ms] 30 typ / 35 Max
Nominal Input Voltage VB2 [Volt] +3.3 typ.
. 3.75 max. (Include Logic@mosaic 1.15W
Power Consu_mp—tlon [Watt] and Blu power 2.6W)
Weight [Grams] | 210g (Total soultion)
Min. Typ. Max.
Length 306.29 | 306.59 306.89
Total colution [mm] Width 198.10 | 198.40 198.90
[Note: Touch module]
Thicknes 2.0 (Panel Side)
4.0 (PCBA Side)

B140QAX01.H _Document Version : 1.0
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Electrical Interface 2 Lane eDP1.4
Glass Thickness [mMm] |[0.2
Surface Treatment Anti Glare, Hardness 3H
Support Color 16.7M colors ( RGB 8-bit )
Teénp:r;at’;zre Range C] 0 to +50
Str())rage (gNon-Operating) [Cl | -20to +60 ]
RoHS Compliance RoHS Compliance _:
B140QAX01.H _Document Version : 1.0 st e Af
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2.2 General Touch Specification

Item Spec Unit
Type of Touch Sensor Projective Capacitive
Panel Size 14.0°
Outline Dimension 306.59x198.396typ mm
Total Thickness 2.0 typ mm
Total Weight 210g max g
TP View Area 301.594x188.496 typ mIn
TP Active Area 301.594x188.496 typ mpi
Interface HID-12C
Report Rate Follow win10 —120Hz Hz
Multi-Touch Point 10 points
Input method Finger
Touch panel sensor IC LXsemicon/;/9: 515A
Channel 63x 42
Surface hardness 3 (Note'1 H
Surface treatment Anti-Clare
TP F/W version 00:9%
Support OS Window 12

Note1: Polarizer Test condition: Warking sneed: 50cycle/nfin ~3\Moves distance: 100mm/sec (Exceptions to the rubber tip of the diameter is
6mm) - Measuring Process: The i ead force and tha fricion mzterial are fixed on 25mm diameter cylinder tooling. Polarizer pasted on bare
glass and the start to test. ~ taspeciion the 500/1029/7500/2300 cycles.

AL iy
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2.3 Optical Characteristics

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

Item Symbol Conditions Min. | Typ. | Max. | Unit N:t
White Luminance 1.4
ILED=14mA Yo 5 points average 340 400 - cd/m2 ;5 ’
(Base Panel Only) |
Or |Horizontal (Right)| 80 85 " | degree :
.. 6L CR=10 (Left) 80 85 \ I
Viewing Angle -— | 9
¢H |Vertical (Upper)| 80 85 - |
sv | CR=10 (Lower) | g0 | sz | . |V
Luminance . , 1,3,
Uniformity o5P 5 Points - - 1.20 : 4
. | " g
Luminance 513P 13 Points : - MN.1.54 2,3,
Uniformity ™ 4
Contrast Ratio CR (1000 [~12007 - 4,6
Cross talk % | 4 4,7
Response Time TRT Rising + Faliing | - 30 35
Red Rx !_o.v.zs 0.658 | 0.688
Ry 0.300 | 0.330 | 0.360
Color / Green | ©% 0.250 | 0.280 | 0.310
G
Chromaticity y | 0.580 | 0.610 | 0.640 )
. Bx
Coordinates | giye |, o1 0.114 | 0.144 | 0174 | .
[ By 0.028 | 0.058 | 0.088 i
Wx . 0.283 | 0.313 | 0.343 | _
White T e\l
"1‘3'_ N 0.299 | 0.329 | 0.359
Color gamut o 95 100
sRGB °
K cer 5500 | - | 7000
Low Bi« » Lig at
% Tuv TUV method 2 10
Garama Value - 1.7 2.2 2.7
i INRRRIENERREREENNENREOENNRRRENDN]
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Note 1: 5 points position (Ref: Active area)

W /4 W /4 W /4 W /4

Note 3: The luminance uniformity of 5 or13 points is defined by dividing the maximum luminance values by the
minimum test point Iiminance

Maximum Brightness of five points

Ows
Minimum Brightness of five points

Maximum Brightness of thirteen points

owiz = . . . :
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 measuring. In order to stabilize the luminance, the measurement should be executed after lighting

i IRERRRRNR NN RNl
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Backlight for 30 minutes in a stable, windless and dark room, and it should be measured in the center of screen.

Photo detector

50 cm

/TF “LCD Module

LC\iPanel

\ 4

/
_ X
AV o _‘

Centar ¢f the screen
Note 5 : Definition of Average Luminance of WHhit& (¢):

Measure the luminance of gray level 53%at 5 points » YL=70(1)+ L (2)+ L (3)+ L (4)+ L (5)]/5

L (x) is corresponding to the lumimanc /4t the point X at Figure in Note (1).

Note 6 : Definition of conirast ratio:
Contrast%atio e calculatedawith thie following formula.

_Br.‘*h’.ness on the “White” state

Contrast ratio (CR)-
Rriahtness on the “Black” state

Note 7 : Definii on ¢iross Talk (CT)
CT=1" »—Y:'/Yax 100 (%)

Wkhicie

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

Ys = Luminance of measured location with gray level 0 pattern (cd/mz)
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0.0 Aclive Area ©.0 Active Area
O< Ya o (D/2Wi8) Oe——F—0 v ©2wWe)
(D4 \wia) a
Ya. o (D/BMW2) Gray 32 for 6 bit Y. (D/B.WE o (7D/B.WI2)
— O ® v s # os—"
Gray127 for 8 bit Ya.n (7O/B,VI2)
30V4, 34
Ya o (D/2,7WW/B) —— )
—%O Yoo (D2, 798| ;O Gra 32 for § bt
GrawlaT for  bat
(D.W) {D.WW)

Note 8: Definition of response time:
The output signals of BM-7 or equivalent are measuraauwhen the input'signals are changed from “Black” to

“White” (falling time) and from “White” to “Black” (rising,time), respactive!y. Tie response time interval between

the 10% and 90% of amplitudes. Refer to figurésasibelow.

“Bll“ck"

"White" - "White"
100% : -
D 90% — — —
& )
2 :
O
By
@
o
=
&
<
cc‘_’ 10% — o s N\t
o 0%
1 LT R RN S T NI STty
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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°
() horizontal left and right and 90° (®) vertical, high (up) and low (down). The measurement direction is
typically perpendicular to the display surface with the screen rotated about its center to develop the desired

measurement viewing angle.

Normal Line
$=0° 9=0°
12 O'clock
directiog
0.=90" x vy o1 =90
6 O'clock ' X
grecor B =90°

Note 10. TUV defined by TUV Rhé€inlzind Eyesafe  ow Blue Light Certification.
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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

EOERON
. EOERON
eDP data_
T AUX g iTP panel
HPD ebp ST Controller 2560x(3)x1600
PWM | display signs Pixels
£ 5 .-‘>
g ) £
[=
VDD
> [:* Power IC ‘l Level shift & TM IC
VTP
> e -'-‘vni‘J1
=
VTP
> TP MCU
Iouch 12G) | Touch I12C K" J
VIED | ] {AF—
BILEN "IHO'QV LED drb e _ VLED ous % feedback /B connector
> ~ I TANX2167
Vin Buck 1.8V J_> I o
3.073.6V
Boost _I_ e P |, e TN LTDl
Buck-! CJl:.'tSLL — Source out |
| SW92512 i
HowerlE | o0 [ e =Touch signal n
SW52035 L k| TMIC ' iTP.
— SW52038
System | | ad . panel
' | vDD3Vg Level shift GOA signal |
: > SW52037 g
VTP — N\ A v\::;.g MCU LDO
3.073.6V | [Buck ~\ ¥ Buck 1.8V Swa7702  [&=
5\2_1?\; T = LED driver — *| Back light
J PE23108  [_tere g

1 ;illllilIIIIIIIIIIIIIIIIIIIIII!III1::{I.'
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4. Absolute Maximum Ratings

An absolute maximum rating of the module is as following:

4.1Absolute 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 3n_t | . (ETl\'jfibllS_
Touch Sensor Module |
VTSP -0.3 +4.0 [Volf]
Power Voltage |
Touch Sensor Module
, RST -0.3 L4:8 [Vol}
Reset Signal :
Touch Sensor Module T
, TP_EN -0.3 +4.0 [Volt]
enable Signal l
4.3 Absolute Ratings of Envircament
Item Symbo_l B Min Max Unit Conditions
Operating Temperature j (o' ) +50 [°C] Note 4
Operating Humidity HOr 7N 5 90 [%RH] Note 4
Storage Temperature «. \ TST '\ 20 +60 [°C] Note 4
Storage Humidite " = HST /= | 5 90 [%RH] Note 4

Note 1: At Ta (25G)

Note 2: Permanent damage tothe levice may occur if exceed maximum values

Note 3: LED specification refer to section 5.2

Note 4: For quality parformance, please refer to AUO 1IS (Incoming Inspection Standard).

Note 5: The pac <ingaterial of system forbid to involve ammonium component

Note 6: Tk wrelia, ility test conditions of system do not exceed the verified conditions of TFT module

Note 7: Re st »the panel test condition do not exceed the component limitation of TFT module(TN Liquid

cn/stal [or .2xample)

B140QAX01.H _Document Version : 1.0
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5. Electrical Characteristics

5.1 TFT LCD Module
5.1.1 Power Specification

Input power specifications are as follows;
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The power specification are measured under 25°C and frame frequency under 60Hz

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

Symble Parameter Min | Typ | Max Units Note
VDD Logic/LCD Drive 3.0 | 3.3 3.6 [Volt] |
Voltage \ )
PDD VDD Power @ i ) 1.15 [Watt] Iy Note 1 | 4
mosaic pattern 4 LY
IDD IDD Current(RMS) [mA] Noie
. - - 385
@ mosaic pattern N\ Ao
PDD VDD Power @ i ) 1.2 DM att] note 1
R/G/B pattern AN \ _
IDD IDD Current(RMS) 200 [mA] Note 1
@ R/G/B pattern - A b
IRush Inrush Current i 2¢00 ‘mAl Note 2
lpeak Peak Current ] \ | 1500 [mA] Note 2
VDDrp Allowable ] » | [mV]
Logic/LCD Drive 100 p-p
Ripple Voltage a "o \
CcDD VDD Capacitance’| | i : 90.7 [UF] Note3
Note 1 : PDD(Max)@ mosaic pattern, Maximum Poive
PDD(Max)@ R/G¢{R.pattern Maximuw! Power
IDD(Max)=PEB{Ma:% / VDD(Min)
Note 2 :
a.IRush: VDD measured rising timing @ 0.5ms
b.IPeak: VDR drop Voltage = 2.75V at this Ipeak current
vDD

\/_____- 2.75Y¥ (YDD drop voltage)

B140QAX01.H _Document Version : 1.0
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c. IRush Measure Condition:

+3.3VW o3

ADGH02
D6 _ A
D5
02 S .
D1 |4 /\\u l EXAY v
(13 ]
i & (LD Module Input)
T~
g AUFMEY
(High to Iwow) i
Control o
) Ga —
Signal o | =
-]
1K -
3
L I
\ oW |
SWW MAG SPST w1 001
&= 4TK
s ~T~ €2
— L AR5

10%

Vir'rising time

Note 3: Schematic ¢iagiram for VDD I¢op Cival value

LCM
AR
VDD input
Q L= Fuse
® J_ J_ PMIC
S I_' _|_ T & etc.
o
— _L_ |
- Crotal
5.1.2 Signal Electrical Characteristics
B140QAX01.H _Document Version : 1.0 ::::,‘:::::::::::""':::::::::::1:7‘ of 41
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Signal electrical characteristics are as follows;

Display Port main link signal:

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

Main link
ain lin VD
VCM of Display port
Main link Lo I
VD-
vdiffe-p = [(VD+) — (VD-)] X 2
V D+ - VD-
ov ———-

“Cisplay port main lirk

- Min Typ | Max | unit
VCM RXinput DC Cominen liiode Va'tage 0 \
VDiffr-r__|Peak-to-peak Voltage at a rezeivirig Device 75 1320 | mV
Follow as VESA dispiay-hort standard V1.4
B140QAX01.H _Document Version : 1.0 a8 of A1
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Display Port AUX_CH signal:

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

Display port AUX CH

Min | Ty Jladx]| unit
VCM AUX DC Common Mode Voltage 0 V

VDiffer_|AUX Peak-to-peak Voltage at a receiving Deviee 270 800 | mV

Follow as VESA display port standard V1.3

Display Port VHPD signal:

o Rispiay port \VHEB,

A NN % Min Typ Max unit
\VVHPD HPD Voltage 2.25 3.6 V

Follow as VESA display port standard V1.3

| e LS
B140QAX01.H _Document Version : 1.0 st id Qf 41
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5.2 Backlight Unit

5.2.1 LED characteristics
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Parameter Symbol Min Typ Max Units Condition
Backlight Power [Watt] | (Ta=257C), Note 1
a a= , Note
Consumption PLED ) ) 2.6 |
I
LED Llfe'Tlme N/A 15 000 _ _ i—;"\ur (Ta=2|§°(/) Mcte 2
’ i ~Je=10mA
Inrush Current VLED | mA /LED :12V/White
J_)at'ern , Note3

Note 1: Calculator value for reference PLeo = VF (Normal Distribution)® |j«ormal Distrigumr.) | Efficiency

Note 2: The LED life-time define as the estimated time to 50%degradation of inifial luniiosus.

Note 3: VDD measured rising timing @ 0.5ms / VLED input 12V /e 't paitern : Whiteat gt rv/ 1000nit

5.2.2 Backlight input signal characteristics

Parameter Symiho Min (] Typ Max | ynits Remark
LED Power Supply WED 50 )| 12.0 [ 21.0 | [Volf]
LED Enable Input VvV
High Level | 2:5 ) 5 | [Voli
LED Enableinp:t viLED EN i i 05 Vol Define as
Low Lef’_~'_ \ Connector
PWM Logie, imput Interface
iqh b | 3.0 - | 345 | [Volf "
High cavel W\ (Ta=257C)
PWM Logic Input
Low Level VPWM_EN - - 0.5 [Volt] Note 1
Note 3
PWM Input.Frequency FPWM 200 1K 10K Hz
PWM Duty Retio Duty 1 _ 100 %
* Note 2

NOw 1: 2aCommender system pull up/down resistor no bigger than 10kohm

Note 2:if the PWM duty ratio(min) is set between 5% to 1% ° the PWM input frequency should be set below 1KHz . The

brightness-duty characteristic might not be able to keep in it’s linearity if the dimming control is operated in 1%

to 5% range.

Note 3: BL Control Mode is DC diming mode.

B140QAX01.H _Document Version : 1.0
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------------------------------------- AUO

5.3 Touch Sensor Module

5.3.1 Power Specification

Specifications .
ltems Symbol Unit | Notes
Min. Typ. Max.
Touch sensor module
VTSP 3.0 3.3 3.6 V
Power Supply
Active - - 120 mW~
Touch sensor moQuIe PTP ldle i i 55 Py
Power Consumption - .
Sleep - 45 m\W
Touch Sensc_Jr Module VTSP \ i o mv
Power ripple /| N
VIH | 2.3
Input Voltage RST, TP_EN "\
MILN0 | 0.8
AN |
51400AK01 H_Dosument Vrsion: 10 D B

www . szguangzhuo . com
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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 2560
1st Line G@RGB - R|G B|R| G| B
|
|
|
|
[
NG ]
1600th Line|/R|G/B|RIG[B| - - € W7 - o R| G| BIRI G
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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 IPEX 20682-040E-02 or compatible
Mating Housing/Part Number IPEX 20679-040T-01 or ceitpativle
6.2.2 Pin Assignment K e
Pin Symbol Description e
1 NC Reserve DBC hardware (
2 DP_GND High Speed Ground +, ™
3 Lane1_N Complement Signal Link Lane 1%,
4 Lane 1_P True Signal Link |.ane 1
5 DP_GND High Speed Ground B
6 Lane 0_N Compleniant'Sigaal Link L.are 0
7 Lane 0_P True S.gna! Link Leng)
8 DP_GND High S):eed Ground
9 AUX_CH_P y Eue:_Signal Auyiliary Channel
10 AUX _CH_N Coniplemeiit Signal Auxiliary Channel
11 DP_GND High S 2d Ground
12 |LCD_VCC (2.0~2.6V)|LCD(ogic and driver power
13  |[LCD_VC{:{3.8~3.6V)|L<Doyic and driver power
14 LCLinSeif Test (ILCUL Panel Self Test Enable (Optional)
15 LCD_GND, _|LCD logic and driver ground
16 LCD_GRE, LCD logic and driver ground
17 HPD HPD signal pin
18 3SL_GND LED Backlight ground
19 8. GND LED Backlight ground
20 . BL_GND LED Backlight ground
21 _ [ NC Reserved for LCD manufacture’s use
(22 BL_EN LED Backlight control on/off control
pa¢! PWM_IN System PWM signal input for dimming
24 NC Reserved for LCD manufacture’s use
25 NC Reserved for LCD manufacture’s use
26 NC Reserved for LCD manufacture’s use
27 V_LED(5~21V) |LED Backlight power (5~21V)
28 V_LED(5~21V) |LED Backlight power (5~21V)
29 V_LED(5~21V) |LED Backlight power (5~21V)

B140QAKE K oAt a0 echodeng618hotmai I./con’ j inETETTIdIAKE Lbh 1493134118BH0g 11 &3 OF 41
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30 NC Reserved for LCD manufacture’s use

31 NC(TP_D-) Reserved for Touch panel USB D-

32 NC(TP_D+) Reserved for Touch panel USB D+

33 LCD_GND LCD logic and driver ground

34 VTSP(3.0~3.6V) |Touch Power line 3.3V

35 VTSP(3.0~3.6V) |Touch Power line 3.3V
Touch_EN (Report Switch)

36 Touch_EN (pull-up 3.3V at PCBA follow VTSP) .
Touch panel 12C-SCK

37 TP 12C_SCK (pull-up 3.3V at PCBA follow VTSP) N _‘
Touch panel 12C-SDA

38 TP 12C_SDA (pull-up 3.3V at PCBA follow V'SP, ~ \
Touch panel 12C-INT

39 TP 12C_INT (pull-up 3.3V at PCBA fol'lew VISP) . “{
Touch panel IC reset, Law.2ctive

40 TP-RST  |(pull-up 3.3V at PCRA'Sollow VTSF)

Note1:Gtar:fiom right side.
Notez: livput signals shall be low or High-impedance state when VDD is off.
Intermal circuit of eDP inputs are as following.

B14OQ%.I§ Bgﬁ%g%nﬁ V%rgion : 1.0
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TCON Display Port Rx

&, Laned-
T. Laned+

9. AUX+

e — Oy
Q D
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6.3 Interface Timing
6.3.1 Timing Characteristics

For normal display, interface timings should match the 2560x1600 /60Hz manufacturing guide

line timing.
Parameter Symbol Min. Typ. Max. Unit
Frame Rate - - 60 - Hz
Clock frequency 1/ Tciock 259.56 268.64 272.9 MHz
Period Tv 1630 1646 1600+A
Vertical
Active Tvo 1600 I'bine
Section
Blanking Tvs 30 46 A L
Period TH 2654 2720 | 2560+2 |
Horizontal . |
Active THo 2560 Tclock
Section |
Blanking Ths 94 160 3 o

Note 1: The above is as optimized setting

Note 2 : The maximum clock frequency = (1366+B)*(768+A)*60<80#4Hz

B14OQ%I9\;\I/'|% Bgﬁ%ﬁ%nﬁ V%rgqon iuls0
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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:

*‘ m Tt L
BOLEDVEE —|— i
! T12
LEDVES o U"
1 LCDU’CC—I—_h ™ |‘_ 0 S _|_

Dis?:nll:g: Black Vidso - "} —Video From Source—| Black Video |~ f— _l
HPD
from Sink _I ¥ @
|
Pl Aux Channel Operational |, | ‘;_:l
/T4 [ | —=T7 |<— !
Source Link. s S 4
Main=Link Traini Idle Valid Video [atee | Idleors T
Data raining D1
e—T5 sl Tomla—TB 2 W ) > TO |-
Display _ [Edabied A
Backlight Disabled A —

Display port interface power up/down se quence, normahsvstaom operation

Display Port AUX_CH transaction onlyx

— T —=T{1
0.8 LCDVCC — ——t_ ¥y —!- T2
LCDVCC . |
" N ) N I_ _l_

eDP
Nisplay

NN Plack Video

Lml_ﬁ AN\ e SHHHHE : i

HPD
from Sink

1 | | | | | |
ﬁuﬁ?ﬁ . ALIm Channel Gplneraticlmal

Soulce

Main-Link — ldle or off
Data

Display
Backlight Disabled

Display port interface power up/down sequence, AUX CH transaction only

FRRRRANNRNNN RN RN EnNNnn M
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Display Port panel power sequence timing parameter:

Timing Reqd. Limits Notes
Description
Parameter by Min. Typ. Max.
T1 Power rail rise time,10% to 90% | source | 0.5ms 10ms
T2 Delay from LCDVDD to black prevents display noise
video generation sink Oms eDP 1.2 until valid video data is

=>200ms | received from the source .,

T3 delay from LCDVDD to HPD eDP 1.4 sink AUX_CH must b#
high sink Oms =>80ms orzrational upon iR
| Mgk, N
T4 delay from HPD high to link [“ailows for'scurcs’tc read
source
training initialization link capebiliy and initialize
T5 link training duration d¢ pandent’on source link
source |
A, ‘o reas training protocol.
T6 link idle Mih accounts for required
BS-Idle pattern.
source
Max allows for source
o~ _|T frame synchronization.
T7 delay from valid video data from max allows sink validate
Sink Oms 50ms
source to video on display [ video data and timing
T8 delay from valid video datasr )m—r source must assure
source
source to backlight enable,, display video is stable
T9 delay from backlight disaie to source must assure
end of valid vide&aata | solrc2 backlight is no longer
QAW | illuminated.
T10 delay frorrand of valid viGe»
) source | Oms 500ms
data from source ta power sir
T11 power rail fall time, 90%'to 10% [ source 10ms
T12 power off {ime source | 500ms

Note1: The sink mu t incicde the ability to generate black video autonomously. The sink must automatically enable
black video ung=r the following conditions:

-upon LCDVDL »owcr on (with in T2 max)-when the "Novideostream_Flag" (VB-ID Bit 3) is received from the source
(at the end 7 59).

-Wherno ‘xairilink data or invalid video data is received from the source. Black video must be displayed within 64ms
(typ) fronithe start of either condition. Video data can be deemed invalid based on MSA and timing information, for
example.

Note 2: The sink may implement the ability to disable the black video function, as described in Note 1, above, for
system development and debugging purpose.

Note 3: The sink must support AUX_CH polling by the source immediately following LCDVDD power on without
causing damage to the sink device (the source can re-try if the sink is not ready). The sink must be able to respond to
an AUX_CH transaction with the time specified within T3 max.

Note 4:T8>T7
FRRERUENN NN NN NN NN RN RRNne
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Display Port panel B/L power sequence timing parameter:

Vieo

|
|
|
|
(Backlight power supply) |

. 10%
- T17 T18

Y enm ey " Tie
(PWM for LED dimming)

. ! Enabile

Display Backlight

(LED Driver enable / q
SMBUS command) Disable () Disable

Note : When the adapter is hot plugged, the backlight power sugsﬁuenm% as below.
D O

Touch Panel Power on Sequence

LBIIiIIIIIII!IIIIIIIIIIIIIIIIIIIIII|IIIIIIll:ﬁ§ f 41
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HID-12C

T22

121

90%

LCDVCC
T23
TP_EN e oot ond T ' )0 MCEIm R e e
e A S S S O S S S S e O SR S S 5 S SR RSN
¥*H : touch report output enable
L : touch report output stop
- | : '}(x"ﬁx o H.)UK.K ==\>«: w&w& L ’UUKK 3 CCREC I ¢ N
; ¥H : touch sensing enabX{
| L : touch sensing stop
TP_INT |
{Interrupt) ‘ /
| Host
Interface Signal, ‘ 129 N\ comrpfh Vali'{Data (Touch)
HID-12C o
parameter |_ \ A Min. Max. Units
T21 I\ KNeod 0.5 10 ms
T22 AN\Y 0 10 ms
T23 0.5 10 ms
T24 - 10 ms
T26 0 - ms
T26 . \ 0.5 10 ms
T27 600 -- ms
T2 500 -- ms
T29° 250 -- ms
7. Panel Reliability Test
7.1 Vibration Test
Test Spec:
® Test method: Non-Operation
PRRRRRRERN NN RN NN RN NN RN RN RN RN RO 90 of 41
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Acceleration: 1.5G

7.2 Shock Test
Test Spec:

Test method: Non-Operation

Acceleration: 220 G, Half sine wave

Active time: 2ms

echodeng6l@hotmail.com jimei@jimeihk.com +86-13411884959
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Frequency: 10 - 500Hz Random
Sweep: 30 Minutes each Axis (X, Y, Z)

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

7.3 Reliability Test

Items Required-Cuanaition Note
Temperature . )
Humldlty Bias Ta= 40 C, 90°/oRH, 240n
High Temperature . . \’
Operation Ta=50C, Dry, 24uih
Low Temperature e A
Operation Ta=0C, 24(3 a
High Temperature _enC N
Storage Ta-f‘) &, +40h
Low Temperature - / _
Storage Ta=520C, 24(‘_
The";':;f““" Ta= -20°C430m)¥i) ~60°C (30min), 20cycles condition.
ESD Contict ;28 KV Note 1

Ail 7215 KV

Note1: According to EN 61000-4-2, ESD class B: Some performance degradation allowed. No data lost

B140le"l/.|% Bgﬁ%ﬁ%nﬁ V%r;ion iuls0

self-recoverqble, no hardware failures.
Remark: MTBF (Excivding the LED): 30,000 hours with a confidence level 90%
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8. Mechanical Characteristics
8.1 Total Solution Outline Dimension

30659 £ 0.30  (OUTLINE)

185 +015
I
— — — — = — —— ——
A
| 120 4030 ¢pA TO POL = |
- e = 120+ 030 (A TO POD |
ca0 200 4 T0 DD = 250+ 030 (AA 10 OD)
35 83 &
= (153.30) S O
o \ H & |
= \ v = \
== 30159+ 010 (ACTIVE AREA) B
Lt Ly <C
om z L
—1
T 5 =
= A Z
=l 5 - - - —— X0 —Z - -
; 2 [
=
== i all= |
S | \ & S \
= | | < ‘ l
= S I
(@] N ~
% . I
9 (92 2 “
| | HLE |
| | °e! |
o TN
S S ‘ L
! 4.00 MAX.
i AR RN LR AR RN 40N
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(27.30) (100.00)
SHIPPING LABEL \ \
i O | O
& : BLU BARCODE AREA
\
\
¢
; \
O | O
| x|
\ (55.00) ‘ |
(AR TO PINT) |
|
=-QO" I
v u 1 J‘_Li
EE::%: (43.30) (220.00) (PCB ONLY) N (43.30) S
gv 'N,.98.92.24'1.00 +H

Note: Prevention IC damage, IC positions/iiat'@tiownved any overiap over these areas.

' IO W T I
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9. Shipping and Package
9.1 Shipping Label Format

Manufactured YY/WW
ORI ADMPRNAROMIBY e o rsoamvon.
AUO Corporation

F)OOOCOO00COOK-XXXXXX* H/W :0A  F/W:1  MADE IN CHINA(KO1)

CN-069RTW-AUKOQ0- n

XXX-XXXX-X20 cRus froy T
2£  Made In China e \J
5 DP/N 06FR1W

9.2 Carton Package

24 Modules / Carton

Traywith |
Total __ P

%‘Ami—ﬂatic bag

ngzhuo.com . echodeng6l@hotmai l .com ipimei@j imeihisiaom 1486+ 184113849591 1115511
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UN-Packing Method

Opencarton

Remove empty Tray -~ 1 3
= 2 s

.---l‘a-,"..\
2

-

+.

B

The bottom po board must be lifted with both Caution : Do not lift trays by one hand

hands wen rielding the tray

E

i

I —

Always place tray on flat surface. Caution : Do not lift tray by one hand

Hold center of short side of tray with both

.S ngzhuo.com . echodeng6l@hotmai l .com ipimei@j imeihisiaam 1486+ 184IHEI849591 111 4}
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hands when handling one or more trays.

Handle panel at left and right edge with both hands carefully.

ath - _
Caution : Don't lift with one hands=, "\, | Caution/. Don’'t handle at PCBA side

Pull Bar Position:

N

.S ngzhuo.com . echodeng61@hotmai I . com ijiime i @j imedhiescom 1 +86¢-18411B8849591 111
B140dAXo A% B0 ment Yersion : 1.0 7 J.'-IIII-!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi:36 of 41

AR NNRR RN RN RRRRNIRRRRRERY




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

Product Specification
AU OPTRONICS CORPORATION

9.3 Shipping Package of Palletizing Sequence

PET Band

ngzhuo.com . echodeng6l@hotmai l .com ijimei@j imeihissgom 1+86r 184113849591 11 L1 1
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10. Appendix:
10.1EDID Description

Byte Field Name and Comments Value Yalue Value
(hex) (hex) (binary) (DEC)

0 Header 00 00000000 0

1 Header FF 11111111 255

2 Header FF 11111111 255,

3 Header FF 11111111 25¢ 1

4 Header FF 11111111 255, =

5 Header FF a1 4_“4_55_

6 Header FF /SN 41111118, e 255

7 |Header 00 00000000, ¢ “0 |

8 EISA manufacture code = 3 Character ID o2 000LA*ie 6

9 EISA manufacture code (Compressed ASCII) AF 01244 175

0A Panel Supplier Reserved — Product Code %) N, 10007100 164

0B Panel Supplier Reserved — Product Code AN 0B , 0201011 11
LCD module Serial No - Preferred but Optional (“0” if pot%, |

0C used) N\ 00. %, . |27 00000000 0
LCD module Serial No - Preferred but Optional (“if nat

0D used) L | 56 00000000 0
LCD module Serial No - Preferred but Optiona, ("?”'if not

OE used) Y a0 00000000 0
LCD module Serial No - Preferred but Qpnficaal * (“0” if pot

OF used) AT A N 00 00000000 0

10 Week of manufacture N\ AN 00 00000000 0

11 Year of manufacture - e @& 20 00100000 32

12 EDID structure version # = 19 "\ Y > ¢ 01 00000001 1

13 EDID revision #=4 M B 04 00000100 4

14 Video |I/P definition P A5 10100101 165

15 Max H image size = ?? cm{Rounded 1o cri. 1E 00011110 30

16 Max V image size = ??2¢m(Roundec'ts cx) 13 00010011 19
Display gamm&, \="{gamma x1Q0)-100==  Example:

17 (2.2x100 ) =400 =120 78 01111000 120

18 Feature guppeit . - 03 00000011 3

19 Red/Grean Low bit (RXR/GXxGy) AD 10101101 173

1A Blue/White Low bit{BXRy/VWAKWy) F5 11110101 245

1B Red X R#%=10.2?27 A8 10101000 168

1C Red Y Ry =0.??? 54 01010100 84

1D Green X Rx =0.??7? 47 01000111 71

1E Greenii, Ry =0.?7?? 9C 10011100 156

1F Blue X Rx =0.7?7? 24 00100100 36

20 TeY! Ry =0.??? OE 00001110 14

21 Wi X Rx =0.??7? 50 01010000 80

22 [ Mnite Y Ry =0.2?? 54 01010100 84

25 cstablished timings 1 (00h if not used) 00 00000000 0

24 Established timings 2 (00h if not used) 00 00000000 0

25 Manufacturer’s timings  (00h if not used) 00 00000000 0

26 Standard timing ID1  (01h if not used) 01 00000001 1

27 Standard timing ID1  (01h if not used) 01 00000001 1

28 Standard timing ID2  (01h if not used) 01 00000001 1

29 Standard timing ID2  (01h if not used) 01 00000001 1

2A Standard timing ID3  (01h if not used) 01 00000001 1

2B Standard timing ID3  (01h if not used) 01 00000001 1

2C Standard timing ID4 (01h if not used) 01 00000001 1

B R Ao a5 g 1 roohodenBlBhowal fr oo ipkeeT] ekl eumun 80 ErNIAR1RD11 1120t L

AR RN RN RN RN RN RRRRER!



www . szguangzhuo . com

Product Specification

AU OPTRONICS CORPORATION

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

2D Standard timing ID4 (01h if not used) 01 00000001 1
2E Standard timing ID5  (01h if not used) 01 00000001 1
2F Standard timing ID5 (01h if not used) 01 00000001 1
30 Standard timing ID6  (01h if not used) 01 00000001 1
31 Standard timing ID6  (01h if not used) 01 00000001 1
32 Standard timing ID7 (01h if not used) 01 00000001 1
33 Standard timing ID7 (01h if not used) 01 00000001 1
34 Standard timing ID8 (01h if not used) 01 00000001 1 .|
35 Standard timing ID8 (01h if not used) 01 00000001 a5
Pixel Clock/10,000 1
36 (LSB) FO 11110000 240 ) |
Pixel Clock/10,000 | .
37 (MSB) 68 0110100C %, | 204
Horizontal Active = ?7?77? pixels
38 (lower 8 bits) 02 000C2c5G, 0
Horizontal Blanking (Thbp) = 320 pixels (lower
39 8 bits) TN A % 101100200 160
Horizontal Active/Horizontal blanking (Thbp) (upperd|
3A bits) N7 A0 15100000 160
3B Vertical Active = ??7? lines N 40.N,  [»7 01000000 64
Vertical Blanking (Tvbp) = ?? lines (DE Blanking ty} . fCz DE
3C only panels) ~ = 00101110 46
Vertical Active : Vertical Blanking (Tvbp)
3D (upper4:4 bits) (a 50 01100000 96
3E Horizontal Sync, Offset (Thfp) = ?? pixels - 30 00110000 48
3F Horizontal Sync, Pulse Width = ??? pixZis N 20 00100000 32
Vertical Sync, Offset (Tvfp) = ? lines Sync Widty =2
40 lines 2\ " 35 00110101 53
41 Horizontal Vertical Sync Offsed/Wiith upper 2 biig 00 00000000 0
42 Horizontal Image Size =?%?\mm 2D 00101101 45
43 Vertical image Size = 7772.mi BC 10111100 188
44 Horizontal Image Size / Veitical image’s. » 10 00010000 16
45 Horizontal Bordet, = 0 4 (Zero for Ndtelpaok LCD) 00 00000000 0
46 Vertical Border =Gy (Zefa for\Nctepook LCD) 00 00000000 0
Bit[7] GaNorvinterlace, 1slritarlace
Bit[6:5] QO\INarmial display, nb strero, see VESA EDID Spec
1.3
Bit[4:3] 0U*Analog campcéite) 01: Bipolar analog composite,
10: Digital
composite, 11: Digital separate
Bit[2:1] : The interpretation of bits 2 and 1 is dependent
on the decpde of
bits 4 and 3 - see VESA EDID Spec
1.3
47 Pit[0] : See VESA EDID Spec 1.3==> fix=1A 1A 00011010 26
.2l C ock/10,000
48 _|_’\' St F3 11110011 243
/ Pixel Clock/10,000
45 (vISB) 53 01010011 83
Horizontal Active = xxxx pixels
4A (lower 8 bits) 00 00000000 0
Horizontal Blanking (Thbp) = xxxx pixels (lower
4B 8 bits) A0 10100000 160
Horizontal Active/Horizontal blanking (Thbp) (upperd:4
4C bits) A0 10100000 160
4D Vertical Active = xxxx lines 40 01000000 64
Vertical Blanking (Tvbp) = xxxx lines (DE Blanking typ. for
4E DE only panels) 2E 00101110 46
4F Vertical Active : Vertical Blanking (Tvbp) 60 01100000 96
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(upper4:4 bits)
50 Horizontal Sync, Offset (Thfp) = xxxx pixels 30 00110000 48
51 Horizontal Sync, Pulse Width = xxxx pixels 20 00100000 32

Vertical Sync, Offset (Tvfp) = xx lines Sync Width = xx

52 lines 35 00110101 53
53 Horizontal Vertical Sync Offset/Width upper 2 bits 00 00000000 0
54 Horizontal Image Size =xxx mm 2D 00101101 45
55 Vertical image Size = xxx mm BC 10111100 188 |
56 Horizontal Image Size / Vertical image size 10 00010000 1€
57 Horizontal Border = 0 (Zero for Notebook LCD) 00 00000000 70 ]
58 Vertical Border =0 (Zero for Notebook LCD) 00 00000000 J

Bit[7] 0: Non-interlace, 1: Interlace NN . |

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, 11: Digital separate
Bit[2:1] :ThehﬂeqremﬁonofbHSZand1isdependen*|
on the decode of |
bits 4 and 3 - see VESA EDIC\Sges i

1.3
59 Bit[0] : See VESA EDID Spec 1.3==> fix=4A A 00011010 26
5A Flag a 00 00000000 0
5B Flag o PA 00 00000000 0
5C Flag = ___ 00 00000000 0

Data Type Tag: Alphanumeric Data String, (ASCII) ==>
5D fix=FE N a\ Y FE 11111110 254
5E Flag A\ a 00 00000000 0
5F Dell P/N 1st Character D\ X 36 00110110 54
60 Dell P/N 2" Character 39 00111001 57
61 Dell P/N 3 Character 52 01010010 82
62 Dell P/N 4 Character ~ 31 00110001 49
63 Dell P/N 5" Chaiacter = o = ( 57 01010111 87

EDID Revisitn

Bit[6:0] Sea“ehais below
64 Bit[7] CaXcray, 1: A-rev /7 14 00010100 20
65 Manufacturer P/N &\ 0 42 01000010 66
66 Manufacturer P/N 31 00110001 49
67 Manufacturer P/N 34 00110100 52
68 Manufacturer P/N 30 00110000 48
69 Manufacturar P/N 51 01010001 81
6A Manuicturan P/N 41 01000001 65

Manufe sturer P/N (If <13 char, then terminate with ASCII
6B C_ ‘2 O£, set remaining char = 20h) 58 01011000 88
6C Elag . 00 00000000 0

____GEL__;tﬂgg 00 00000000 0
6E Flag 00 00000000 0
6F Data Type Tag: Manufacturer Specified Data 00 ==>fix=00 00 00000000 0
70 Flag 00 00000000 0
71 Color Management 02 00000010 2
72 Panel Structure 41 01000001 65
73 Frame Rate 21 00100001 33
74 Light Controller Interface and Luminance A8 10101000 168
75 Outdoor Features 00 00000000 0
76 Multi-Media Features 01 00000001 1
77 Multi-Media Features 00 00000000 0
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78 Special Features #1 00 00000000 0
79 Special Features #2 1A 00011010 26
7A Special Features #3 41 01000001 65
(If <13 char, then terminate with ASCII code 0Ah, set
7B remaining char = 20h) 0A 00001010 10
(If <13 char, then terminate with ASCII code 0Ah, set
7C remaining char = 20h) 20 00100000 32
(If <13 char, then terminate with ASCII code 0Ah, set
7D remaining char = 20h) 20 00100000 327,
Extension flag (# of optional 128 EDID extension blocks to
7E follow, Typ = 0) 00 00000000 Vo
Checksum (The 1-byte sum of all 128 bytes in this EDID | |
7F block shall = 0) 0D =~ [ 90001107, 13
10.2 Notes a N\,
DPCD Ver. sDRRS DCR
1.4 On N/A
MSO G-Sync

_v1_-_
|
|
|

N/A N/A
Auto ASSR
ATIR
(Tcon support)
On On

Dell

1) Any other PCB coraponent is lower than top polarizer.

2) The vernier caliner is used to measure the X,Y outline dimension, the micrometer is used to measure the Z, the
flatness is mec suredy the thick gauge.

3) Attached »ell te »e is naturally floating, and need to be compressed while measuring, this applies to z outline
dimension'. =asurement & POL surface is the highest check.

4) Tha H2ignt Gauge is used to measure the Bracket.
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