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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 electricity and insure 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 module to any directionss

9) At the insertion or removal of the Signal Interface Connector, be sure_riot\to' rotate_nce. sy the

Interface Connector of the TFT Module.

I'l) After installation of the TFT Module into an enclosure (Notebook PC f3ezel, for ¢xampie}, do not

twist nor bend the TFT Module even momentary. At designing the enclosure, %t shouid be taken

into consideration that no bending/twisting forces are apjlieajto the TFT| Modu!s from outside.

Otherwise the TFT Module may be damaged.

12) Small amount of materials having no flammability gradle iy used in the {,CD m<dule.The LCD module

should be supplied by power complied with requirimerts of Limited Powér Source (IEC60950 or UL1950),

or be applied exemption.

13) Disconnecting power supply before handiingLED /nodu!€s;it zan  prevent electric shock, DO NOT
TOUCH the electrode parts, cables, £&nnestors and LED (irchit part of TFT module that a LED light bar

build in as a light source of back lighis uait. It can preventelectrostatic breakdown.

2. General D' scrigtion

BI156HANU. Y\ is ¢ Color Active Matrix Liquid Crystal Display composed of a TFT LCD panel, a driver circuit,
and LED/a=klignt system. The screen format is intended to support the 16:9 FHD, 1920(H) x1080(V) screen

ang 26.71"us0lors (RGB 8-bits data driver) with LED backlight driving circuit. All input signals are

eDP(Enmibedded DisplayPort) interface compatible.

BI156HANO02.9 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:

B156HANO02.9 Document Version : 1.0 %E::::::::::::: :::::::::EE;

Page 3 of 35

www . szguangzhuo . com echodengbl@hotmarl’.com Jimei@jimeihk.com +86-13411884959



www . szguangzhuo . com

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

Product Specification

AU OPTRONICS CORPORATION

Items Unit Specifications
Screen Diagonal [mm] 394.9
Active Area [mm] 344.16 X193.59
Pixels H x V 1920 x 3(RGB) x 1080
Pixel Pitch [mm] 0.17925 X 0.17925
Pixel Format R.G.B. Vertical Stripe
Display Mode Normally Black (AHVA)
White Luminance (ILED=17.4mA) [cd/m?] 400 typ. (5 points average) l
(Note: ILED is LED current) 340 min. (5 points average) _i
Luminance Uniformity [.25 max. (5 points) ____ )
Contrast Ratio 800 (typ), 600(min) - | X
Response Time [ms] 25 typ / 35 Max ~\ Ra
Nominal Input Voltage VDD [Volt] +3.3 typ. A
Power Consumption [Watt] | 4.5W max. (Include Ligic and Blu pawer)
Weight [Grams] | 320 max. B
Physical Size [mm] l Min. [N Typ. Max.
| _Length ~ 350.06 1" 350.66 350.96
Widih 20494 &7 205.24 205.54
| ) 2.6 max panel side)
Thickness ' max (PCBA side)-
= {1 Nz
Electrical Interface N = Lang elP 2
Glass Thickness | ] 025
Surface Treatment ) Anti-Giare
Support Color T\ (| 16.2M colors ( RGB 8-bit )
Temperature Range [G2
Operating [ 0 to +50
Storage (Non-Operating) | -20 to +60
RoHS Complianga \ ¥ea _‘f_ RoHS Compliance
2.2 Opticai.(.haracteristics
The optical characteristics are measured under stable conditions at 25°C (Room Temperature) :
Item Symbol Conditions Min. Typ. Max. | Unit [ Note
White Lui_nance
i - 2
ILED217 4mA 5 points average 340 400 cd/m2 | |, 4, 5.
Br Horizontal  (Right) 80 85 - d
o 6L CR=10 (Left) 80 85 i egree
Viewing Angle 4,9
WH Vertical (Upper) 80 85 -
l.IJL CR = IO (Lowel') 80 85 _
B156HANO02.9 Document Version : 1.0 IEEEEEEEEEEEEEE::::::""EEEEEEEE Page 4 of 35
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Luminance Uniformity Bsp 5 Points - - 1.25 [,3,4
Luminance Uniformity S13p I3 Points - - 1.53 2,3, 4
Contrast Ratio CR 600 800 - 4,6
Cross talk % 4 4,7
Response Time Trt Rising + Falling - 25 35 msec | 4,8
Rx
0.283 0.313 0.343
Red
Ry 0299 | 0329 | 0.359
|
Gx 0620 | 0.650 | 0.680
Green |
Color / Gy 0300 | 9330\ | 0.360
Chromaticity N |
Coordinates Bx CIE 1931 0255 | 0289 | 0319y 4
Blue :
By 0.590] 0.6200] 0.65|
Wx 110283 | 0.5i2,| 5343
White y V'
Wy 0.299 | V.39 | 0.359
sRGB % 95 » 100 -

RN RN R AR RN RN RN RN R
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Note |: 5 points position (Ref: Active area)

W/4 W/4 WwW/4 wW/4

Note 3: The luminancayuniformity of 8\4r 13 points is defined by dividing the maximum luminance values by the minimum
test point luminange

Maximum Brightness of five points

Minimum Brightness of five points

Maximum Brightness of thirteen points

5 wis
Minimum Brightness of thirteen points

Neled: Maasirement method
The LED 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 Backlight for 30

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

Photo detector

munnnm
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Note 5 : Definition of Average Luminance of White (Y):

Measure the luminance of gray level 63 at 5 points > Y Z{[L° ())+ L (2)+ L (3)+ Lv4)+ L (5)]/5

L (x) is corresponding to the luminance of the poin#at ‘igure in Noee (1

Note 6 : Definition of contrast ratio:
Contrast ratio is calculated with'hesiollowing formula:

. ) vrightness o, ‘the “Vivhite” state
Contrast ratio (Gi})=%\7" =

Pfightness On thie “Black” state

Note 7 : Definition of CrossFalk (CT)
CT =] Ye— Ya[¥Ya x 100 (%)

Where

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

Ye = Luminai{ ze“ef n\easured location with gray level 0 pattern (cd/m2)

CRRRRRARRRRRNYY)
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©.0 Aclive Area (©.0 Aclive Area

OH | Y u (DV2V8) _tn u (DV2 WiB)

(D4 \wid)

Ya o (D/BWZ) Gray 32 for 6 bit Ye.. (D/B.WE o (7O/B.WI2)
— 0O (@, mvy e —21—50 og—"
Gray127 for 8 bit Yan (7DIB,WIZ)
Di4.3VV4
Ya o (D/2,7VV/8) — )
—>0) Yoo (D275 ™} Gz rars e
GraylT foe i bet

(D.W) (DWW

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| "¥hite”
(falling time) and from “White” to “Black” (rising time), respectively. The response timz mtexval betweeh the 9% and

90% of amplitudes. Refer to figure as below.

Al "Black"
White _
, 100% ; L
0l 90% — — — —_— e — = —
S : %
2 : :
3 : :
> : :
) . .
Z' . ~
s : :
< . .
S 10% — — — ¥ T NN
s 0% ‘ = — —
= Tr ‘
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Note 9. Definition of viewing angle

Viewing angle is the measurement of contrast ratio = |0, 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°
3
Or
12 "O'clock
u:*t.CIiOQ
01=90" x ' pbr =90

6 O'clock V' \<

. . “q” ’
dlrgcélé}p 6k =90°

LR R RN RN RN RN R RN

B156HANO02.9 Document Version : 1.0 il L A Page 9 of 35

www . szguangzhuo . com echodengbl@hotmarl’.com Jimei@jimeihk.com +86-13411884959




www . szguangzhuo . com

3. Functional Block Diagram

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

Product Specification

AU OPTRONICS CORPORATION

The following diagram shows the functional block of the 15.6 inches wide Color TFT/LCD 30 Pin

VDD_3.3V»

VLED(12V) »

O =~ 0 ® 33 @ 0O

-—

B156HANO02.9 Document Version : 1.0
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4. Absolute Maximum Ratings

An absolute maximum rating of the module is as following:

4.1 Absolute Ratings of TFT LCD Module

Note I: At Ta (25°C)

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

Note 3: LED specification refer to section 5.2

Note 4: For quality performance, please refer to AUO IS (Incomirig lispetion Standarc).

Note 5: The packing material of system forbid to involve ammanitm fomponent

Note 6: The reliability test conditions of system do not ex(teed, the verified conditions of TFT 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 Environment
Item Symbol Min Max Unit Conditions _i
Operating Temperature TOP 0 +50 [°C] Note 4/ |
Operating Humidity HOP 5 95 [%RH] Noret V|
Storage Temperature TST -20 +60 [°C] Notewt
Storage Humidity HST 5 95 '%RH] l\'_o’.t_ 4

Note 7: Be sure the panel test condition do not exce<d the¢ gbmponeps,limitstion of TFT module(TN Liquid crystal , for

example)

100
95

80

Twes9°C

T=40°C,H=93%

T=50°C,H=55%

T
(04
5
+\ 6 & X
5 K\ S V
\ S < N
N o ptedeteteletete %% %%
T %‘0000’0’00’0’0’@
020203 0202020262 %6%%
v 40 G PSRRI
> 030 0202020002025 226262020 %%2 N
£ I PSRRI
0020202000020 202023 %620 20 % %%
= KRR ,00',,000 &
2. NN R 28
$R3R3S
SRRLRK
NN 0409240962406 9006969006956 % %%
-20 0 20 40 S0 60
Temperature °C

LSRN
Operating Range 9a%%%"

5. Electrical Characteristics

5.1 TFT LCD Module

B156HANO02.9 Document Version : 1.0

www . szguangzhuo . com

Storage Range

T=60°C,H=39%

*

125 RENNNNN

RRRRRRRRRL]
rnnnnnnn

LA RRRRAR Y
(ARRARRANA)

Page 11 of 35

echodengbl@hotmarl’.com Jimei@jimeihk.com +86-13411884959




www . szguangzhuo . com

Product Specification

AU OPTRONICS CORPORATION

5.1.1 Power Specification
Input power specifications are as follows;

The power specification are measured under 25

‘C and frame frenquency under 60Hz

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

Symble Parameter Min Typ Max Units Note
VDD Logic/LCD Drive Voltage 3.0 33 3.6 [Volt]
VDD Power @
PDD mosaic pattern - - 0.75 [Watt] Note |
(@ masaic pattern » §
IDD IDD Current(RMS) @ ] ] 233 [mA] | Note/i
mosaic pattern [ N7
VDD Power @
PDD R/G/B pattern i} i} _I -6 [VVaEt] - I_\lof !
IDD Current(RMS) 0 . @
IDD @ R/G/B pattern - - + 533 inr_ I Note |
IRush Inrush Current - 4 2000 [(nA, Note 2
Peak Current (mV]
VDDrp Logic/LCD Driver Ripple Voltage ) L ) & p-p
CDD VDD Capacitance | 40 [uF] Note3
Note | : PDD(Max)@ mosaic pattern Maximum Power;
PDD(Max)@ R/G/B pattern Maximum Pows:
IDD(Max)=PDD(Max) / VDD(Min)
Note 2 :
a. IRush: VDD measured rising timing @.0.5ms
b. IPeak: VDD drop Voltage = 2.75 aythig'lpeak curseint
[ A\ VDD
v——-—-—- 2.75Y (YDD drop voltage)
——————— Ipeak
/\ IDD
c. ¥iush Meastre Condition:
BI56HANO02.9 Document Version : 1.0 iEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE: Page 12 of 35
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+3.3¥ a3
% ADB40Z
D6 _ F1
DS
312 1T S /\\ : PIVEG
;R;K o l (LCD Module Input)
PP 2:Fflw
{High to Low) Y l
Cc_mtml o i
Signal o G—I a3 =
1K -«
c3
R} 2oV |£
\ SWH 1\
SW MAG-SPST wR1 0.01uF25V]
7 47K =3
O ~T~ G2
= l AF25V
3.3V
0}V,
0.5ms
Vin rigingytirne
Note 3: Schematic diagram for VDD I&ap C),q value
LCM
| -
() VDD jnnud
: N2 v, Fuse
3
13 TT| e
e |" ‘|‘ ‘|‘ & etc.
o
|_" == |
Crotal

B156HANO02.9 Document Version : 1.0
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5.1.2 Signal Electrical Characteristics
Input signals shall be low or High-impedance state when VDD is off.

Signal electrical characteristics are as follows;
Display Port main link signal:

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

Main link
VD+
VCM of Display port VDiff / /
Main link RASURN SN Dttt ‘A N )V

vdiffe-p = [(VD+) —(VD-)] X 2

1 Display port main link

QAW AN"4S Min Typ Max unit

VCM 2 X, Iiput DC Comringniode Voltage 0 Vv

VDiffp.p |Pc-.4k-to-peak Voltage at a receiving Device 150 1320 mV

Follow as VESA ditpiay port standard V1.4

BRRRRRRRRNR RN RnnRnRRRnRnRnRRRRRII”Im
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Display Port AUX_CH signal:

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

Display port AUX_ CH

NS T (3 .
Min . 3yp | Max | unit

VCM AUX DC Common Mode Voltage | Y \
VDiffer  |AUX Peak-to-peak Voltage at a receiving Device N\ W | 279 | 800 | mV

Fallow as VESA display port standard V1.3

Display Port VHPD signal:

7, Rlisplay port VHI'D

Min Typ Max unit

VHPD HPD Voltage 2.25 3.6 \

Fallow as VESA display port stand .rd»V %5

AR R RN R RN RN RN RN RN
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Parameter Symbol Min Typ Max Units Condition
Backlight Power PLED ) ) 3.75 [Watt] | (Ta=25C), Note |
Consumption ' Vin =12V
LED Life-Time N/A 15,000 ) ) Hour (Ta=25°C), Note 2 _I

||==20 mA

Note |: Calculator value for reference Piep = VF (Normal Distribution) * IF (Normal Distribution) / Efficiengy:

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

5.2.2 Backlight input signal characteristics

Parameter Symbol Min, > Typ Mz Units Remark
LED Power Supply VLED 30 12.0 21.0 [Volt]
LEP Enable Input 25 55 [Volt]
ngh Level VLEE' EN
LED Enable Input Aot x0J
Low Level ) 03 [Vold Define as
PWM Logic Input \/ Connector
High Level 2.5 - 5.5 [Volt]
- VPWM_EN Interface
PWM Logic Input - Ta=25C
Low Level K - - 0.5 ol | )
PWM Input Freg@angy: | FPWM 200 IK 10K Hz
N\ N\
PWM DutyRatio | Duty 5 - 100 %
Note | : Recommender system pull up/down resistor no bigger than |0kohm
BI56HANO02.9 Document Version :1.0 iEEEEE:::::::::::::::::::EEEEEEES Page 16 of 35
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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.

1st Line

1080th Line| R| G B[R G‘R| ----------- R|G B

LR R R RN RN RRRRRRRRD
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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 20682-030E-02 or compatible \

Mating Housing/Part Number 20679-030T-01 or compatible .\ 'y,

6.2.2 Pin Assignment

BISCHANRR SERRMBHEEBIL0  ochoreneRe A4S 48l ineink..con +86-13411384958%6° 18 of 35
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www . szguangzhuo . com

eDP lane is a differential signal technology for LCD interface and high speed data transfer device.

‘ PIN NO Symbol

Function
I DCR_EN /DBC_EN DCR_EN / DBC_EN
2 H_GND High Speed Ground
3 Lanel N (2 Lane) Complement Signal Link Lane | (2 Lane)
4 Lanel P (2 Lane) True Signal Link Lane | (2 Lane)
5 H_GND High Speed Ground
6 Lane0_N Comp Signal Link Lane 0
7 Lane0 P True Signal Link Lane 0
8 H_GND High Speed Ground
9 AUX _CH_P True Signal Auxiliary Ch. N\
10 AUX_CH_N Comp Signal Auxiliary Ch. L&
I H_GND High Speed Ground B
12 LCD_VCC LCD logic and driver power., -
13 LCD_VCC LCD logic and driver powes, Y
14 LCD_Self Test LCD Panel Self Testhinahle
I5 LCD GND LCD logic and d{ veinground
16 LCD GND LCD logic ariundri «ér groung™
17 HPD HPD sighaioie” 1 7
I8 BL_GND Baclllight ground L\
19 BL_GND |«Bacislight_ground
20 BL_GND 4 #";acklight _grivind
21 BL_GND 14| Packlight/giouny
22 BL_Enable BacilishaCw'/ Off
23 BL PWWM\DIM System PWM signal Input
24 NC (| feverse for AUO TEST only
25 | NG -\ Reverse for AUO TEST only
26 24y PWR Backlight power (5V~21V)
27 BL_PWR Backlight power (5V~21V)
28 BL_F VK Backlight power (5V~21V)
29 ‘. PV'R Backlight power (5V~21V)
30 »~=NC No Connect
BISOHARMIP: S Afatg b a0 echotlenuSXehatmet ¥: com: jimei 0 imeihk .com +86-1341188495628¢ 19 of 35
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B WXy

Notel: Start from right side. 0 Y 4 \
/7

Note2: Input signals shall be low or High-impedance state wiier, VDD is off.
Internal circuit of eDP inputs are as following.

TCO %p ay Port
R

4

6. Lanel-
7. Lanel+

\
e

6.3 Interface Timing

LR R R R R RN RN RN RN RN RN R
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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 - 48 60 - Hz
Clock frequency 1/ Teiow 113.6 142 150 MHz
Vertical Period Ty 1126 1126 1080+A
Section Active Two 1080 Tine
Blanking Tw 46 46 A
Horizontal Period Ty 2100 2100 1920+B R
Section Active Two 1920 T edex
Blanking Tus 180 180 - _1|- B \¥a

Note | : The above is as optimized setting
Note 2 : The maximum clock frequency = (1920+B)*(1080+A)*60 < 150 MHz

6.4 Power ON/OFF Sequence

Display Port panel power sequence:

AR R R R R R R R RN RN RN RN

BISCHANRR SERRHBHEEBIL0  ochorenieRe A4S ie48l ineink..con +86-13411384958%6° 2! of 35
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—»‘ ™ T L
08 LEDVEE — | — =~ =
I T‘12—-|

LEDVEE |

1 LCWCE_I_—E ™ ’4_ | "‘_Tﬂ:'_"

bt it Black Videor it Video From Source—] - Black Video: !

Display

HFD
from Sink

Sink

| ] | | | ]
Aux CH Aux Channel Operational

| T e | —-|I17|-I-—I |

Source Link

Valid Video Data____ ]| I#'= broif —

Main-Link dle

Data Training
|—T5 —wlaT62le—TE - > Tl

Display | Enabled
Backlight Disabled

Display port interface power up/down sequence, normal sysizrhaoperatiop

Display Port AUX_CH transaction only:

—

T r-— —=(Ti1
08 LCOVEG — | — =72 QW S N
| l:;ﬁ?_—n-
LCOVCC o |
LD~ T e - 7~

eDP

Display

HPD

fram Sink

1

Sink NN |

| ] | ] | |
Aux CH A | | Aux Channel Gperaticlmal

QDUI‘C}E

Main-Link ~ ldle or off
Data

Display
Backlig!. [ sabled

Display port interface power up/down sequence, AUX_CH transaction only

Display Port panel power sequence timing parameter:

AR R R R R R R R RN RN RN RN

BISOHARY: S ettt -0 echozj@nd@l{li@ﬁaﬁﬁéiiiﬁpm' :jfifmei@j imeihk.com +86-1341188495
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Timin .. Limits
4 Description Reqd. by - Notes
parameter Min. | Typ. | Max.
T power rail rise time, 10% to 90% |(source 0.5m= 10m=
prevents display noise until valid
T2 d_ela].rfrum LC_I]'u'I.'II] to black sink om= 200m= |video data i= received from the
video generation
SOource
. . ink AUX_CH mu=st be operational
T3 delay from LCDVDD to HPD high |sink 0ms 200ms |50 —
elayfrom ° 1gh sin upon HPD high.
delay from HPD high to link allows for source to read link
T4 A SOouUrce . '
training initialization capability and initialize. (
T5 link training duration Source dEl-JEfndﬂth on source [\fikNg Teag
training protocol.
win accounts for reqiirTl?:S-ldle
T6 link idle source |pattern.
[Wax allows/fon) scarc: frame
synchroniza .’
delay from valid video data from | _ max allow s, sink validate video
T¥ . _ sink om=s Slatis _
source to video on display dat vad tim.ng.
T8 delay from valid video data from J—— sonsednust assure display video
=ource to backlight enable 4_ is Staole.
T9 delay from backlight dizsable to source | Tr aurce mu=st assure backlight is
end of valid video data no longer illuminated.
M0 delay from end of valid video - Lims A00ms
data from source to power off )
1 power rail fall time, 905t0 10% |[=ousce —T 10ms
T12 power off time ;00N CE 500p |

Notel: The sink must include the ability‘so g:aerate black’ ‘deo atitonomously. The sink must automatically enable black video
under the following conditions:

-upon LCDVDD power on (wi#i"in Ti2¢nax)-when the/ Nevideostream_Flag" (VB-ID Bit 3) is received from the source (at the
end of T9).

-when no main link data, or invalid video datasi¥ reseived from the source. Black video must be displayed within 64ms (typ)
from the start of either gonditi€ii. Video data ‘an B> deemed invalid based on MSA and timing information, for example.

Note 2: The sink majtithplement the &hilityso/disable the black video function, as described in Note |, above, for system
development ard debiigging 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 {mespucified within T3 max.

Note 4:T8>T7

Display Port panel B/L power sequence timing parameter:

AR R R R R R R R RN RN RN RN
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VLED
(Backlight power supply)

10%
(PR VR T
|
Y '71 M= T
(PWM for LED dimming) b :
. Enable
Display Backlight
(LED Driver enable /
SMBUS command) Disabie Disable

Note : When the adapter is hot plugged. the backlight power supply sequence is shown as below.

=L e
Vi aly 0% Y 10%,
(Backlight power supply) — bhvrrioso MO, 7
(Hot Plug)
19 T

T 20

7. Panzl Reiiability Test
7.1 Vibration Test
Test Spec:
® Test method: Non-Operation
1.5G
10 - 500Hz Random

30 Minutes each Axis (X, Y, Z)

® Acceleration:
® Frequency:
([ J

Sweep:

RN RN RN RN RN
LR R R R R RN RN RN

B156HANRR SRR SH S -

echodengét@hotmaik: com j:iméi@j imeihk.com +86-1341188495

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

Min (ms) | Max (ms)
T13 0.5 10
T14 10 -
T15 0 -
T16 0 -
T17 10 -
T18 0.5 10_ J
T19 1 o
T20 1 a P

Seamless change: T14: 720 = oxT .,,"

Topu= 1/PWMSequenc
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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
Items Required Condition Not=

Temperature P o
Humidity Bias Ta=40C, 90%RH, 300h

High Temperature  ho |
Operation Ta=30C, Dry, 300h FANN" AN

Low Temperature Operation|Ta= 0°C, 300h |

High Temperature Storage (Ta= 60°C, 35%RH, 300h

Low Temperature Storage [Ta= -20°C, 50%RH, 250h
Thermal Shock

Test Ta=-20°Cto 60°C, Duration :ilt_3€_mi|.‘ 100 cycles
ESD Contact : 8 KV Note |
Air : £15 KV

Notel: According to EN 61000-4-2 , ESD classs: Seme performfinc: avgrz dation allowed. Self-recoverable.
No data lost, No hardware failures

Remark: MTBF (Excluding the LED): 36,000 20urs with a g&nfidence level 90%
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8. Mechanical Characteristics

8.1 LCM Outline Dimension

8.1.1 Standard Front View
Fa0.6640.30 (OUTLIREY

344163010 CACTIVE AREA) N\ | |
R v | | 2454015 ¢(LCH SIIEY
e~ _| F N I
N
|l (400 A8 TO U PRY =
“nNF
_o||l._3:e54030 eas O 0Dy X
;
| RN
#44
& Bl = [
/ | \". E |
— e ———— 2 s =T K T——— EE
\ | 2 = 5
P 2
- i 4 o
SYSTEM BEZEL OPENING MO MORE THAN LW LARGER acTive aréOhn all £SIDes 2 5
g 3
g & | 5
= | &
=
g : (400 A8 TO U POLD b
g | azsnan s TO O |||
= |
! |
; )
|50 WAX (PCB SIDE)
angzhuo_.com echo ilpom: jinei@)imeihk.com +86-13411884959
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8.1.2 Standard Rear View

{953,842

18.00 (PCH?

(600 OO0 7O PCE EDGEY
"
=
=
i"'u
i
=

(6513 H0.20EL00 (O0 TO FIN B

il

Note: Prever sion IC damage, IC positions not allowed any overlap over these areas.
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9. Shipping and Package

CN-OCFPFM-RYSAU-

XXX-X)OCX-A00 cus @ @
Made In China E204354 d

DP/N OCTPFN

Manufactured MM/ WW

9.1 Shipping Label Format
ModelNo: B156HAN02.9

|M||||| | |||||| “I”l |u || AU Optronics

*XXOOO00ONXCO0 HIW: 04 F/W:1l  MADE IN CHINA(Z40)

s NOTPIGEOCOn, o CEMEHRIGOMORRCo AR R ncink.con +86-13411084950, g 5
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9.2 Carton Package
> l .i

=
1 FHEH 2. 5EEBMERA lpcs spacer 3. ERABMHA Ipcs panel q
BREREPRAMETM (PCBA EIEIAR » EJ’REDQ

X QX
%Cb

-

=%
Panel *2
- Spacer"Z S
; 7,
7

5. Tray £ @
-Panel # 40 R B LE

7. MRWHROEAGRAIO
(HEATH)

8. BEAFRRE®LIH iR

9.3 Shipping Package of Palletizing Sequence
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Top cardboard

3 h fil "
tretch film }ﬁ“ | A 71?
Label Es {EZ:’7‘7 PET band
HR'%—___:E i ;ﬁ%/
:-‘hﬂ_ __//’: / |
Y| é‘% - I\ Comer (ge
M1 g A
] __ﬂf—ﬂff E |
e - f_f,.f’f g /{’
Eﬂ“"“-——___ _f,.ﬂfﬁ /I/{ }
= L __ﬂffff,-
Bottom cardboard -?—'

N\ pallet

7

10. Appendix:
10.1 EDID Description

Field Name and Comments iz = I el N e
(hex) (binary) (DEC)
-§ 0 Header 00 00000000 0
(]
I | Header FF NARRARN 255

s NOTPGEOCon, o BRGSO AR R neink.con +86-13411084950 4o 5
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2 Header FF [ERREAN 255

3 Header FF [RRRRAN 255

4 Header FF [RERRRAN 255

5 Header FF [HERRENN 255

6 Header FF [HRRRUNN 255

7 Header 00 00000000 0

8 EISA manufacture code = 3 Character ID 06 00000110 b |
9 EISA manufacture code (Compressed ASCII) AF 10101111 I8
OA  |Panel Supplier Reserved — Product Code 92 1001002, i [4¢ |

0B |Panel Supplier Reserved — Product Code 60 01120022 ! 96

_% 5 0C  |LCD module Serial No - Preferred but Optional (“0” if not used) ol \ 00 1_"(& (V) 0
cE E 0D  |LCD module Serial No - Preferred but Optional (0" if not used) C | 05 | 1)0010000 0
g % OE  |LCD module Serial No - Preferred but Optional  (“0” if not used) », 007 | 150000000 0
> - OF LCD module Serial No - Preferred but Optional (“0” if not used) N [ 00000000 0
10 |Week of manufacture a N [ 27 00100111 39

I Year of manufacture N Y | IE 00011110 30
12 |EDID structure version # = | N AL 0l 00000001 I

13 EDID revision # = 4 L . 04 00000100 4

14 |Video I/P definition N o A5 10100101 165

B é I5 [Max H image size = ?? cm(Rounded.fo cn) A 22 00100010 34
Q% § 16  [Max V image size = ?? cm(Rounaid (a.sm) 13 0001001 | 19

. 17 |Display gamma = (gampia ©IU2100 =  Example: (2.2x100) — 100 = 120 78 01111000 120
Feature support | - U 02 00000010 2

Red/Green Low/bit [Rx Xy/GxGy). = ( A0 10100000 160

Blue/White Low biw/(BxBy/WxWa2 35 ooll1olol 53

Red X Rx =0 Aé 10100110 166

) IC _|_irJ_Y Ry=\0. ¢ 54 01010100 84

Gg E :GreenX Rx = 0.2 4A 01001010 74

E g Green Y \ Ry = 0.222 A0 | 10100000 | 160
Blue ( Rx = 0.22? 26 00100110 38

e Y Ry =0.222 10 00010000 16

/ |Nhite X Rx = 0.22? 50 01010000 80

White Y Ry =0.222 54 01010100 84

E Established timings | (00h if not used) 00 00000000 0
% Established timings 2 (00h if not used) 00 00000000 0
i Manufacturer’s timings  (00h if not used) 00 00000000 0
-0 Standard timing ID1 (Ol h if not used) 0l 00000001 I
g %0 Standard timing ID1 (Ol h if not used) 0l 00000001 I
s Standard timing ID2 (Ol h if not used) 0l 00000001 I

B 156HANOS AHANIER M 1.0 EohndenoR Ntk kapon. I XTeReT inelhk. con +86-13411884959 0 31 of 35
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29  |Standard timing ID2 (Ol h if not used) 0l 00000001 I
2A  |[Standard timing ID3 (Ol h if not used) 0l 00000001 I
2B |Standard timing ID3  (Olh if not used) 0l 00000001 I
2C  |Standard timing ID4 (Ol h if not used) 0l 00000001 I
2D |Standard timing ID4 (Olh if not used) 0l 00000001 I
2E  |Standard timing ID5  (Olh if not used) 0l 00000001 I
2F Standard timing ID5 (0l h if not used) 0l 00000001 =
30 Standard timing ID6 (0l h if not used) 0l 00000001 L
31 Standard timing ID6  (Olh if not used) ol 000000~ 11 |
32 Standard timing ID7 (0l h if not used) 0l 00¢ ;_')Ob_.l |
33 |Standard timing ID7 (Olh if not used) N\ ol 4_\.')0_U"J()L I
34 |Standard timing ID8 (Olh if not used) A 015 | Dooroool I
35 Standard timing ID8 (0lh if not used) ¢ 0l | 9000000 | |
36 Pixel Clock/10,000 (LSB) 1= 00010100 20
37 Pixel Clock/10,000 (MSENy, [ 37 00110111 55
38 Horizontal Active = 2277 pixels (lower 8 Lits) == 80 10000000 128
39 Horizontal Blanking (Thbp) = 320 pixels (ICwer 8 bits) B4 10110100 180
3A Horizontal Active/Horizontal blanking (Thbp) || fupper4:4 bits) 70 01110000 112
3B Vertical Active =2 lines ANIY A~ N\ 38 00111000 56
3C Vertical Blanking (Tvbp) = ?? linef (L% Bianking typ. for DE (anly panels) 26 oolool 10 38
3D Vertical Active : Vertical Blanking (ivop) (upper4:4 bits) 40 01000000 64
3E Horizontal Sync, Offset (Thtj)\ = ?? pixels 6C oriorioo 108
® 3F Horizontal SyncPuls¢ Width = 2?7 pixe's 30 00110000 48
ﬁi 40 Vertical Sync, OffseC (Tvfp) = ? line., Sync Width =? lines AA 10101010 170
é 41 Horizanual Vel dical Sync Offse Wid th upper 2 bits 00 00000000 0
£ 1 4 | Hedionil Image Sizs 2vAn 58 | 01011000 | 88
F |
43 _:Lf'ertical image Size = 2/2'mm C2 11000010 194
44 Horizontal Image Size / Vertical image size 10 00010000 16
45 Horizonta! Border =0  (Zero for Notebook LCD) 00 00000000 0
46 Ver cal 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 |.3
Bit[4:3] 00: Analog composite, 01: Bipolar analog composite, 10: Digital

composite, | |: Digital separate
Bit[2:1] : The interpretation of bits 2 and | is dependent on the decode of
bits 4 and 3 - see VESA EDID Spec 1.3

Bit[0] : See VESA EDID Spec 1.3
47  |==>fix=1A 1A 00011010 26
48 Pixel Clock/10,000 (LSB) 10 00010000 16
49 Pixel Clock/10,000 (MSB) 2C oololloo 44
4A Horizontal Active = xxxx pixels (lower 8 bits) 80 10000000 128

uangznuo.com
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4B Horizontal Blanking (Thbp) = xxxx pixels (lower 8 bits) B4 10110100 180
4C Horizontal Active/Horizontal blanking (Thbp) (upper4:4 bits) 70 01110000 112
4D Vertical Active = xxxx lines 38 00111000 56
4E Vertical Blanking (Tvbp) = xxxx lines (DE Blanking typ. for DE only panels) 26 0olooll10 38
4F Vertical Active : Vertical Blanking (Tvbp) (upper4:4 bits) 40 01000000 64
50 Horizontal Sync, Offset (Thfp) = xxxx pixels 6C ol11ol1100 108
51 Horizontal Sync, Pulse Width = xxxx pixels 30 00110000 487
52 Vertical Sync, Offset (Tvfp) = xx lines Sync Width = xx lines AA 10101010 '7| /3 |
53 Horizontal Vertical Sync Offset/Width upper 2 bits 00 000000Gey| © 0 |
54 Horizontal Image Size =xxx mm 58 oIc ._'Ob_ul . 88 |
55 Vertical image Size = xxx mm S €2 4 alocesle 194
56 Horizontal Image Size / Vertical image size A ' |_\00 0000 16
57 Horizontal Border =0 (Zero for Notebook LCD) . 5. 00% | 10000000 0
58 Vertical Border = 0 (Zero for Notebook LCD) N O¢ 00000000 0
|
Bit[7] 0: Non-interlace, |: Interlace

Bit[6:5] 00: Normal display, no strero, see VESATED.D Spec 1.3
Bit[4:3] 00: Analog composite, Ol: Bipolar analog chmposite, 10: Digital

composite, | |: Digitdi sinar e
Bit[2:1] : The interpretation of bits.2 axd | )s.dependent «n/theidecode of
bits 4 and 3 -<ee VESA EWID Spic |33
Bit[0] : See VESA EDID Spes |2
59 |==> fix=IA AT A 1A 00011010 26
5A  |Flag AN 00 00000000 0
5B |Flag S N . U 00 00000000 0
5C |Flag b [ A 00 00000000 0
5D |Data Type Tag: “Alplianumeric Das# Stiing VASCII) ==> fix=FE FE 1o 254
S5E |Fag & L 00 00000000 0
SF  |Dell 2/ist Character \ | & 43 0100001 | 67
<0 j||__\e.: 2/N 2nd Charactér.\, 39 | oolllool | 57
[ Je)
Pl ¢! bell PIN 3+ Character 50 | 01010000 | 80
()
o C
g' f’% 62 Dell P/N 4% Character 46 01000110 70
o Y
a5 63 Dell' YN 5t Character 4E 01001110 78
2a
E =
A E._ D Revision
Bit| 6:0] See charts below
64 0.4,8it[7] 0: X-rev, |: A-rev 80 10000000 128
65 |Manufacturer P/N 41?2 01000010 66
66  |Manufacturer P/N 31 00110001 49
67  |Manufacturer P/N 35 ool10l10l 53
68  |Manufacturer P/N 36 oollollo 54
69 Manufacturer P/N 48 01001000 72
6A Manufacturer P/N 41 01000001 65

www §zgguangzhuo .com echodengBLehotoai b com: jimei@j imeihk. com +86—1341188495£3,ag
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Manufacturer P/N (If <13 char, then terminate with ASCII code 0Ah, set remaining char =
6B |20h) 4E oloolllo 78
6C  |Flag 00 00000000 0
6D  |Flag 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 O |
71 Color Management 02 00000010 pa
T 72  |Panel Structure 41 01000024, i 65 |
Pl 73 |FrameRate 22| 00100:0/| | 34
.g- 74 |Light Controller Interface and Luminance ol \ A8 1_()I_( 1622 168
‘20 75  |Outdoor Features C W | 0% | 1)00¢0000 0
E 76 |Multi-Media Features ~ o 117 [ booro0ol | 17
" 77 |Multi-Media Features R o 00000000 0
78  |Special Features #I A N [/ 00 00000000 0
79 Special Features #2 N\ ~ | 0A 00001010 0
7A Special Features #3 al N ol 0000000 |
7B (If <13 char, then terminate with ASCII code 04, set remaining char = 20h) 0A 00001010 10
7C __ |(If <13 char, then terminate with ASCII cod'2 041, <&t remainir'g char = 20h) 20 00100000 32
7D |(If <13 char, then terminate with ASCl! coay OAh/set ren‘ainiae chax’= 20h) 20 00100000 32
§ g 7E  |Extension flag (# of optional 128 EZD) extension blotksstoalow, Typ = 0) 00 00000000 0
G 7 7F _ |Checksum (The I-byte suniof ain\l28 bytes in thi> EDID block shall = 0) F9 11111001 249
10.2 Notes -\ K
DPCD N ( VESA o
sDRRy~Y DCR | DMRKS PSR MBO MSO Free-Sync HDR Dimming
Ver. \ \ DSC
1.3 Cn On Off PSR on Off Off Off Off N/A PWM
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