Product Specification
AU OPTRONICS CORPORATION
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2. General Description

Product Specification

AU OPTRONICS CORPORATION

B116XWO05 V1 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
HD, 1366(H) x768(V) screen and 262k colors (RGB 6-bits data driver) without LED backlight

driving circuit.

B116XWO05 V1 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:

Items Unit Specifications
Screen Diagonal [mMm] | 11.568”
Active Area [mm] | 256.12 x 144.00
Pixels Hx V 1366 x 3(RGB) x 768
Pixel Pitch [mm] | 0.1875(V) x 3 x 0.0625(H) mm
Pixel Format 1366 (RGB stripe, H) x 768 (V)
Display Mode Normally White
White Luminance (lLep=20mA) [cd/m“] | 200 typ. (5 points average)
(Note: ILED is LED current) 170 min. (5 points average)
Luminance Uniformity 1.25 max. (5 points)
Contrast Ratio 600 typ, 500 min.
Response Time [ms] 16 typ / 20 Max
Nominal Input Voltage VDD [Volt] | +3.3 typ.
Power Consumption [Watt] | Logic 1.0 Max
Weight [Grams] | 210 max.
Min. Typ. Max.
Physical Size [mm Length 282.5 283.0 283.5
Include bracket Width 166.5 167.0 167.5
Thickness - - 3.6
Electrical Interface 1 channel eDP
Glass Thickness [mm] |0.3
Polari Top Glossy Surface, 4H Hard Coating, EWV
olarizer Bottom AG, 40% Haze, EWV
Support Color 262K colors ( RGB 6-bit )

B116XW05 V1 _Document Version : 0.2
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Product Specification
AU OPTRONICS CORPORATION

Temperature Range
Operating [°C] 0 to +50
Storage (Non-Operating) [°C] -20 to +60

RoHS Compliance RoHS Compliance

2.2 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 . 2
ILED=20mA 5 points average 170 200 - cd/m® | 1,45,
Or Horizontal (Right) 65 70 -
(7] CR=10 (Left) -
Viewing Angle = 65 70 degree | 4,9
H Vertical (Upper) 50 60 -
L CR=10 (Lower) 50 60 -
Luminance .
Uniformity 65P 5 POInts - - 1.25 1,3,4
Luminance .
Uniformity G 13p 13 Points . - | 1.60 23,4
Contrast Ratio CR 500 600 - 4,6
Cross talk % - - 4 4,7
Response Time Trt Rising + Falling - 16 20 msec | 4,8
Rx 0.534 | 0.584 | 0.634
Red
Ry 0.291 | 0.341 | 0.391
Color | 0.278 | 0.328 | 0.378
olor
Chromaticity 0.528 | 0.578 | 0.628
Coodinates Blue Bx CIE 1931 0.105 | 0.155 | 0.205 4
By 0.084 | 0.134 | 0.184
Wx
White 0.263 | 0.313 | 0.363
Wy 0.279 | 0.329 | 0.379
NTSC % 42 45 -
B116XWO05 V1 Document Version : 0.2 :::::::::::::::::::::::::::::::::::[ 6 Of 30
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Product Specification

AU OPTRONICS CORPORATION

Note 1: 5 points position (Ref: Active area)

W /4 i W /4 i W /4 i W /4
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Note 2: 13 points position (Ref: Active area)
w
W /4 ‘ W /4 ‘ w/4 w/4
1
Lo | el

10 |

D

17 P - Y

Note 3: The luminance uniformity of 5 or13 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

O wis

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

B116XW05 V1 _Document Version : 0.2
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Product Specification

AU OPTRONICS CORPORATION

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

LC\iPanel

TFT-LCD Module
v /

Center of the screen
Note 5 : Definition of Average Luminance of White (Y):

Measure the luminance of gray level 63 at 5 points » Y =[L (1)+ L (2)+ L (3)+ L (4)+L (5)]/5

L (x) is corresponding to the luminance of the point X at Figure in Note (1).

Note 6 : Definition of contrast ratio:
Contrast ratio is calculated with the following formula.

Briahtness on the “White” state

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

Note 7 : Definition of Cross Talk (CT)
CT=|Ye—Ya|/Yax 100 (%)

Where

Ya = Luminance of measured location without gray level 0 pattern (cd/m-2)

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

AU OPTRONICS CORPORATION

0.0 Active Area ©.0 Active Area

O E Ya u (D/2,Wi8) O&_{a v (D/2,Wi8)
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y Yi g (7D/8,WI2)
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(D.w) (D.W)

Note 8: Definition of response time:

The output signals of BM-7 or equivalent are measured when the input signals are changed from “Black” to
“White” (falling time) and from “White” to “Black” (rising time), respectively. The response time interval between

the 10% and 90% of amplitudes. Refer to figure as below.

"White" | Black | "White"
100% : ! :

D 90% — — —

g .

=] .

QL

3

@

5

2

(0]

5 10%

5 0%

AR R R R R RN RN RN RN RN

B116XWO05 V1 Document Version : 0.2 EERNRR RN RN RN 9 Of 30

R R R RN RN RN RN
PR NRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREND



Product Specification

AU OPTRONICS CORPORATION

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% 0=0°

12 O'clock
direction
y b =90°

————
6 O'clock V' W x'
directio(p

oL =90 6r =90°
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3. Functional Block Diagram

The following diagram shows the functional block of the 11.6 inches wide Color TFT/LCD
30 Pin one channel Module

Kl (LD L)) m——
(EEPROM) Timing w
N Controller o |
> “\(Rx )( vo ) 3
| 3| /TFTLCD
j ( Step down \ > O
% | Po/OC Eigaalv) > 3
L 4 \ r<b
Step up \ Gamma -
DC/DC (Analog\'u Yeom J /’\
Generator " . —
5| Gate Driver

Aux
eDP Input —
Vsyne So—
DVDD —
Panel IF —
i AVDD S——
Gamma —
Yeom

Von! Voff o—r
Gate Control ¥
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Product Specification

AU OPTRONICS CORPORATION

4. Absolute Maximum Ratings
An absolute maximum rating of the module is as following:

4.1 Absolute Ratings of TFT LCD Module

ltem Symbol Min Max Unit Conditions
Logic/LCD Drive Voltage Vin -0.3 +4.0 [Volt] Note 1,2
4.2 Absolute Ratings of Environment
Item Symbol Min Max Unit Conditions
Operating Temperature TOP 0 +50 [°C] Note 4
Operation Humidity HOP 5 95 [%RH] Note 4
Storage Temperature TST -20 +60 [°C] Note 4
Storage Humidity HST 5 95 [%RH] Note 4

Note 1: At Ta (25°C )

Note 2: Permanent damage to the device may occur if exceed maximum values

Note 3: LED specification refer to section 5.2

Note 4: For quality performance, please refer to AUO IS (Incoming Inspection Standard).
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Product Specification
AU OPTRONICS CORPORATION

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

Symbol Parameter Min | Typ | Max Units Note
VDD Logic/LCD Drive | 35 | 33 | 36 [Volt]
Voltage
PDD VDD Power . - 1 [Watt] Note 1
IDD IDD Current - - 333 [MA] Note 1
IRush Inrush Current . . 2000 [MA] Note 2
Allowable
VDDrp Logic/LCD Drive - - 100 [m_V]
Ripple Voltage PP

Note 1 : Maximum Measurement Condition : Black Pattern at 3.3V driving voltage. (Pmnax=V3.3 X lpjack)

Note 2 : Measure Condition

0363\' a3
ADG402
D6 __ F1
DS
o2 s 7 N\ : SIVCG
D1 ][
EK o l {(LCD Module Input)
c1
P T furnev
(High to Low) w4
Contrel -
Signal a3 =
R2 ADB402
e |
1K -
< c3
20V | £
\O sw1 ks
SW MAG-SPST p— o1
7 47K
Sl ~T= G2
== L A28V
3.3V

10%

0.5ms
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5.1.2 Signal Electrical Characteristics
Input signals shall be low or High-impedance state when VDD is off.

Display Port main link signal

Common Mode

Vp.

'
B

Voltage Voirr
Voirrp-p
V_D+-V_D- ov Voirrp-p
Display Port Main Link
Min Typ Max | Unit
1.2 ( 1H301)
Vem Differential common mode voltage 0 1|0.8 ( PARADE) 2 \Y
1/2 VDD ( IDT 1602/1604 )
VDiffP-P level1 |Differential peak to peak voltage level1 | 0.34 0.4 0.46 \'%
VDIiffP-P level2 |Differential peak to peak voltage level2 | 0.51 0.6 0.68 \
VDiffP-P level3 |Differential peak to peak voltage level3 | 0.69 0.8 0.92 \'%
VDIiffP-P level4 |Differential peak to peak voltage leveld | 1.02 1.2 1.38 \

Remark: Reference VESA eDP standard

B116XW05 V1 _Document Version : 0.2 e b
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AU OPTRONICS CORPORATION

Display Port AUX_CH signal

Differential pair (VD-), (VD+)
which is Display port AUX_CH.

AUX_CH.

VCM of display port

VDiff P-P = (VD+) — (VD)

Display port AUX_CH differential
pair VDiff.

VD-

VDiff

VD+

VDiffP-P

— — e e e e e e e el —
Display Port AUX_CH
Min Typ Max | Unit
1.2 (1H301)
VCM |Differential common mode voltage 0 0.8 ( PARADE) 2 Vv
1/2 VDD( IDT 1602/1604 )
VDiff p.p |Differential peak to peak voltage 0.39 - 1.38 \
Remark: Reference VESA eDP standard
Display Port VHPD signal
Display Port AUX_CH
Min Typ Max | Unit
Vipp HPD Voltage 2.25 - 3.6 \%
Remark: Reference VESA eDP standard
B116XWO5v1 Documentvers‘on:o-z AR R R R R R RN RN RN RN 15 Of 30
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5.2 Backlight Unit
5.2.1 LED characteristics

Parameter Symbol Min Typ Max Units Condition
LED Life-Time NA | 12,000 i i Hour | (T@=22C). Note
||:=20 mA
LED Forward Voltage Vi 2.8 - 3.0 Vo | k=20mA
LED Reverse Current I - - 2.0 LA | ve=5V
Note 1: The LED life-time define as the estimated time to 50% degradation of initial luminous.
5.2.2 Suggested Backlight input signal characteristics
Parameter Symbol Min | Typ Max Units Remark
LED Power Supply VLED 6.0 12.0 21.0 [Volt]
LED Enable Input
High Level 2.5 - 5.5 [Volt]
LED Enable Input VLED EN i i
PWM Logic Input
High Level 55 i 55 [VoIt] Connector
Interface
PWM Logic Input VPWM EN _oFS
Low Level - - - 0.8 [Voly] | (T=25C)
PWM Input Frequency FPWM 900 - 1.1K Hz
PWM Duty Ratio Duty 5 - 100 Y%
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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.

1366

B| R| G| B

1st Line . R G B

768t Linev | R| G| B| R| G| B

IEB ““““““““

6.2 The Input Data Format

18bbp RGB Mapping to a One Lane Main Link

B116XW05 V1 _Document Version : 0.1

Lane O

R0-5:0 | GO-5:4

G0-3:0 | B0-5:2

B0-1:0 | R1-5:0

G1-5:0 | B1-5:4

B1-3:0 | R2-5:2

R2-1:0 | G2-5:0

B2-5:0 | R3-5:4

R3-3:0 | G3-5:2

3-1:0 | B3-5:0
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6.3 Integration Interface Requirement

6.3.1 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 20525-030E-02 or compatible

Mating Housing/Part Number

IPEX 20523-030T-01 or compatible

6.3.2 Pin Assignment

Pin Symbol Description

1 NC-Reserved NC -Reserved(12C Data for LCD supplier)
: NC NC

3 Vde(l to 6) LED Anode (Positive)

4 Vde(l to 6) LED Anode (Positive)

5 NC NC

6 Vdch LED Cathode (Negative)
7 Vdces LED Cathode (Negative)
] Vdc4 LED Cathode (Negative)
9 Vde3 LED Cathode (Negative)
10 Vdc2 LED Cathode (Negative)
11 Vdcl LED Cathode (Negative)
12 Vsyne LED Sync Signal

13 FSS Frame Sync Signal

4 HDP Hot Plug Detect Signal Pin
15 LCD_GND Ground

16 LCD_GND Ground

17 LCD_Self_Test LCD Panel Self Test

18 LCD_VCC LCD logic & driver power
19 LCo_vec LCD logic & driver power
20 H_GND High Speed Ground

21 AUX_CH_N Complement Signal Aux Ch.
2 AUX_CH_P True Signal Aux Ch.

23 H_GND High Speed Ground

24 LancO_P True Signal Link 0

25 LancO_N Complement Signal Link 0
26 H_GND High Speed Ground

27 Reserved (Lancl_P) True Signal Link |

28 Reserved (LancI_N) Complement Signal Link |
9 H_GND High Speed Ground

30 NC-Reserved Reserved (12C CLK for LCD supplier)

B116XWO05 V1

Document Version : 0.1
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6.4 Interface Timing

6.4.1 Timing Characteristics
Basically, interface timings should match the 1366x768 /60Hz manufacturing guide line timing.

Product Specification

AU OPTRONICS CORPORATION

Signal Parameter Symbal Min Typ Max Unit Note
Dex Qock Periad Te 1389 m 1
Qlock Frequency I n MHz 1T,
Duty Ratio (% High) Ke 40 S 60 % T/ Tc
Rise Time Tacix . 442 . "
Fall Time Trax - 442 . m
DE DE Setup Time Tee Bl - - m
(Dat12 Enable Deata Setup Time Tu 4 - - s
Only) Data Hold Time T 2 - - m
(DTMG) Horizontal Period Tn 1800 Te 2
Data Horizomal Blank Period Tia 134 Te
Vertical Period Ty LI Ty I=59 90 Hz, 3
Vertical Blank Periad Tt 32 Tn
H, . H, . Back Porch H,, 4% 6 Te
Hyee Pulse Width Tt 24 54 Te
Hyee Front Porch He X 14 Ie

B116XWO05 V1

Document Version : 0.1
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6.4.2 Timing diagram

- - -
:‘ Tud >le Twyb o
DE —l I-I I-l U s I-I I-l # |~
DCLK I_I—I_l_—l—ﬂ ’ll’
DE  e— ~
» Thd T
- -
: Th

1366 pixels

Data Valid Display Data >

DCLIK

Display
data ;
10%
/ :
- >
Tex .
+ 90%
DE
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6.5 Power ON/OFF Sequence

Power on Power off Restart
R & T7
' s e B <] ] s et
5 | T4
| aPVAnR " LE ' i
oy O1ACOVEE u ? U LY T8 gty«_”_c_c__ﬂ/
DisplayPort ] Link .
Main Link \T'OW"O X Vet
:

s BERINE

Aux Channel
|

Backlight On

Parameter Limit Units Description

Values
Min | Max

T1 0.5 10 ms | Power rail nise time 10% to 90%
| T2 0 50 ms | Delay from power on to Sink Aux Channel response ready (note 1)

T3 0 50 ms | Delay from Main Link activity to power off

T4 300 - ms | Power off ime

T5 200 - ms | Delay from Mamn Link enable to backlight enable

T6 200 - ms | Delay from backlight disable to Main Link disable
| 17 - 10 ms | Power rail fall time 90% to 10%

T8 - 10 ms | Link truning duration. active video enabled by the end of this penod

R R R R R R R R AR RN RN
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7. Panel Reliability Test

7.1 Vibration Test
Test Spec:

Test method: Non-Operation

Acceleration: 1.5G

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

Active time: 2 ms

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

7.3 Reliability Test

ltems

Required Condition Note
High ;f:r‘::;at”re Ta= 60°C, 35%RH, 300h
Low ;(tecr:::;;ature Ta= -20°C, 50%RH, 250h
Ther"_‘raels?h“k Ta=-20°Cto 60°C, Duration at 30 min, 100 cycles
ESD Contact : +8 KV Hote

Air : 15 KV

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

B116XW05 V1 _Document Version : 0.1

Self-recoverable. No hardware failures.

Remark: MTBF (Excluding the LED): 30,000 hours with a confidence level 90%
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8. Mechanical Characteristics
8.1 LCM Outline Dimension
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9. Shipping and Package

9.1 Shipping Label Format

Week code

Model name

3
Manufactured xx/xx /

AU Optronics
MADE IN CHINA (S1)

H/W: 0A F/W:1

RS DI e s o v
* XOOOOOOOXOKX- XOOOXX 0AXXG

()

B116XW05 V1 _Document Version : 0.1
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9.2 Carton Package

TBD.

BORRRRN RN nRRnRnnnnRRRRnnRRRIRIIIIIIIIINDY
B116XW05 V1 _Document Version : 0.1 PR AL A AR e 25 of 30
LR R R R RN RN RN RN




9.3 Shipping Package of Palletizing Sequence

TBD.
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10. Appendix: EDID Description

Address FUNCTION B116XW05 V001 Note
HEX Header HEX
00 00
01 FF
02 FF
03 FF
04 FF
05 FF
06 FF
07 00
08 BSA Manuf. Code LSB 08
09 Compressed ASCII 10
0A Product Code F4
0B hex, LSB first ac
oc 32-bt ser # 01 unused
0D 01
0E 01
OF 01
10 Week of manufacture 01 Week
11 Year of manufacture 14 20(2010-1880=20)
12 EDID Structure Ver. 01
13 EDID revision # a3
14 Video input definition 80 Digital Input
15 Max H image size 1A 25.6cm
16 Max V image size 0E 14.4cm
17 Display Gamma 78 Gamma 2.2
18 Feature support 0A no DPMS, Active ofl,RGB color
19 Red/green low bits 50
1A Blue/white low bits C5
1B Red x/ high bits as
iC Red y 58 O
B116XWO05 V1 _Document Version : 0.1 T 27 of 30
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iD Green x 52
1E Green y 8E
1F Blue x 27
20 Blue y 25
21 White x =0
22 White y 54
23 Established timing 1 00 unused
24 Established timing 2 aa
25 Manufacturer's Timing 00
26 Standard timing #1 01 unused
27 01
28 Standard timing #2 01
23 01
2A Standard timing #3 01
2B 01
2C Standard timing ¢4 01
2D 01
2E Standard timing #5 01
2F 01
30 Standard timing #8 01
31 01
32 Standard timing 7 01
33 01
34 Standard timing #8 01
35 01
Pixel Clock/10,000
36 (LSB) 20 Timing Descriptor #1
Pixel Clock/10,000
37 {MSB) 1C 13868x768 @E0_mode:pixel clock=72MHz
Horlz. Active pixvels{Lower 8§
38 hits) S8 Horiz active=1366 pixels
33 HorlzBlanking (Lower 8 hits) 88
Horlz. Active pivels: Horlz.
3A Blanking (Upperd:4 bits) S0
3B 00
3C 20
Vert. Active pixel:Vert.
3D Blanking (Upperd:4 bits) 30
3E E Horiz sync. Offsel=58 pixels
3F 33 Horiz sync. Pulse Width=58 pixels
a0 ““q\:‘c“\“g;'_':;; —— s Verti syne. Offset=1 lines Syne Width=3 lines
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B116XW05 V1

Horz. Ver. Sync/Width (upper
2

hits)
Horl Image size (Lower 8§
hits)
Vert. Image size (Lower §
hits)
Horl Image size : Vert. Image
size (Upper 4 bits)

Detailed timing/monitor

[& & |2

ro EE N O il P S P

Horiimage size= 256.125 mm

Verli image size = 144mm

Horizontal Border=0
Vertical Border=0
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83 53
84 57
85 a0
86 3s
87 20
88 53
89 a0
8A 0A
88 20
8C Detsiled timing/monitor 00 Monitor Name: Color LCD
8D descriptor 04 00
8E 00
8F FE
70 00
71 43
72 aF
73 aC
74 &F
75 72
76 20
77 &
78 43
79 a4
7A 0A
78 20
ic 23
7D 20
7E Extension 00
7F Chesksum E4
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