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Logic/LCD Drive Voltage VDD:
+5.5V

Logic/LCD Drive Voltage VDD: +6.0V

13

5.1.1 Power specification Irush
Max. :2A

5.1.1 Power specification Irush Max. :
TBD

26

i [ & J— ap
SHPPNG LARLE
[

I =) —_— o}

BLU LABEL

SHPPING LABLE

0.3
2012/7/4

“Energy Star 6.0 Compliance” : Yes

Remove “Energy Star 6.0
Compliance” because it'll be tested
not with panel only but completed
set.

28

Altitude test: Operation 15,000ft

Altitude test: Operation 18,000ft

0.3
2012/7/9

Color / Chromaticity Coordinates
(CIE)

Color / Chromaticity Coordinates
(CIE)

Red xo T8De | TBDe | TED Red 0616 0| 0.646 4 0676
Red yo TBDe | TBDe | TBDe Red yo 0.303 | 0.333 4 0.363 4
Color / Chromaticity « Green xe 1BD¢ | TBDe | TBD- ||| colar/ Chromaticity « Green 0287 < 0317 4 0347 4
Coordinates (CIE) @ Green yo 180e | 1800 | Tooe ||| Coordinates ) & Greeny 0o | 062 | e
Blug %o TEDe | TBDe | TBDe Bilue x 0.124 | 0.154 < 0184 4
Blue ye TBDo | TBDo | TBD® Blue yo 0031 | 0.061 0091
. “ ST} ttem.: Symbolo Min Max Unit: | Conditions~
0.4 12 Revise “VDD min. i .
o VDDo 030 6.0 [Velt}e Note 1,20
201 2/8/6 4.1 TFT LCD Module- Voltage®
"
ltem- Symhol Min> Max~ Unit= | Canditi
Logic/LCD Drive VDD 0o 460 [Valt]e> Note 1,20
Weltage
1 i "
14 Revise “VDD max.
*5.1.1 Pouser Specification. * | *6.1.1 Power Specification-
Type ‘ Max- ‘ Unit: ‘ Conditic ‘ Max. Unif Conditic
3 o
soe | e ‘ et |0 500 | 850 | [Fol [w10%2
. v
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24 Revise "“Timing Diagram”

T

: TS S TSGR Signal- Trem- Symbal= Min= | Type | Maxe| Units
. 2 Revise "Timing Characteristics”:
0.5 3 evise g Characteristics Period- Ty 788 | 808¢ | 13130 The
2012/10/4 Signals Trome Syl M | Typ | Mo | Tnie Actives Tdisp (9 768e | 7680 | 768 | The
Periode Tye 7760 | B0Be | 1023 | The V.sectione | Elrkinge Tolle()e 200 [ 40 | 5450 [ The
Actives Tdisp(v) 7682 [ 7682 | T8 | The Periode The 14320 | 16060 20470 | Telke
) Blanking- Tok(m- B | 40- | 250 | The Betives Tdisp ()° 13660 | 13667 | 13660 | Teleo |
V-sectione
Periods The 14167 | 1606] 2047 | Teke ||| i1 goetions | Blekine Tolkih)» 66> | 2400 | 68l | Telee
Betives Tdisp(0)° 3667 | 13667] 13667 ] Tole Poriode T T e T
Hosectione | BATRE" Tok (@) 0o | 2400 | 6810 | Tolw Clocke | Ereauency Freqr 55 | 78- | 80¢ | MHz
Periods Tolke — [ 1ee| - e Frame i
Clock” Frequency Freqe 550 T8 900 MHze Frame Rale© Rateo 504 604 760 Hzo
Frame e
Frame Rate+ Rateo 500 600 75¢ Hze
. " . .
Revise “Color / Chromaticit
7 Y Green ye 05520 | 0B224| 0.BE2s

Coordinates (CIE)”

|Green ad | 0.595o| 0.525a| 0.555a|
31 Revise max outline thickness New: 9.9 £ 0.5 mm
Original: 2.8 £ 0.5 mm
14 Revise Irush current: Max.TBD (o e [ [0 e l

27 Revise 7.2 LED Connector on New part number: 3707K-SO6N-21R
Backlight Unit

Part number: 3707K-Q06N-01R

12 Revise LED forward Voltage B e i | IR
variation
| [ e | e
1.0 Final Version code 0.5 Version code 1.0
version
1.1 7 Max. Response time: not specified Rasna e (|~ | 36 | 58
. Response Time [msec] | Falling Time (Tr) - 14 25 4
Raising + Falling - 5 8
2012/12/25 - -
11 Correct function block diagram

input signal annotation

1

11 Remove I/F PCB Interface in this
page

22 Revise LVDS pin 1 annotation “NC”
“RXOINO-"

25 Revise Power ON/OFF sequence T6 | T s N

‘ 6 ‘ 5 ‘ - ‘ | | ND’F;JQ

2013/1/17 19 Revise LED current 52 Backight Unit

- - Parameter guideline for LED driving Is under stable conditions at 26°C_(Room Temperature):
Symbol- Description. Min. .| Typ..| Max..| Unit. Note-
o Symbel Description min. | Typ. | max. | unit Note
121FD2 RECT
_EL o Careonls A T I S T Note 1 £
. Ll Qgeration Carent n o) imal HNote 1
R.CCo
REC/

1.2 18 5.2.1 Backlight block diagram
2013/09/09
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& ioak dlogram
NA [ The following shows the block diagram of the 18.5 inch BacKight Unit, And it includes 32 pes LED
inthe LED light bar. (4 strings and 8 pes LED of one string).
¢ ¢ ¥ ﬂ% i
Vs
Is. Is. lso Is.
Connector
(e}
Viepe IRLED1~ IRLED2+  IRLED3+~ IRLED4+ 1
. M . ]
Condition P | BLUPoner st ] = et i
i! il
PELL | BLUPower Consumptian Cee] 7= wattk Note 3
-l 9 NOTe Note 1: The specified currentis 100% duty of LED chip input current, Is define as per strings LED
Moe 1: The specified current is 100% duty of LED chip input current, IRLED1.234 define as per SR
sirings LED currert . Note 2: The value showed is ane string operaton voltage ~
Nole 2 : The value showed in the table is one light bar's operation voltage.. 078 7 Feus (179 = Ve (1Y) K 15 (T3P X 4. (415 Tolal Stmng Mo, of LED Light bars
N PBLU= VLED '{ IRLEDT+RLEDZHRLEDSHRLEDS, Pouy (Max) = Vs (Max) X s (Typ) X 4. -
Mole 4: Definition of life fime: Brighiness becomes to 50% of s original value. The minimum Iife time of | Alote 4: Definibon of life ime: Brightness becomes to $0% of its ongnal value. The minimum hfe ime
LED unit is on the condiion of IRLED = T0m/ and 2542°C (Room Temperalure).. of LED unit is on the condition of IRLED = 70mA and 25+2°C (Room Temperature) -
[Nafe 5 Recommendalon Tor LED Oriver pover Geagn Due 1o Tere are eRciics] propery
LLED & monitor set system component after long time operation. AUO strongly recommend the design
ralse of LED driver board OVP (over voltage protection) should be 10% higher than max, value of LED
string vottage {Vs) at least «

Nate 6:4U0 strengly recommend  “Analog Dimming”  method for backight brightness contral for
fawy Moise Free. Otherwise, recommend that Dimming Confrol Signal (PWM Signal) should be
nchronized vath Frame Frequency -

23 6 4 T|m|ng ChGI’OCTeI’iSﬁCS Symbol Description Min. | Typ. | Mas. | Unit | Remark
™ Poiod | 703 | 808 [1203] T8
— Tdsp ) Vartical Section oy 768 | 766 | 768 | 1"
6.4 Timing Characteristics. TOK (v) Blanking | o5 | 40 [ 25 | TH
Bagicaly, interface tming descbed here is not actual input timing of LCO module bt close to outpul Fv Frequency 50 | 80 76 Hz
timing of SN75LVDSS2DGG (Texas Instruments) or equivalent. +
’ Signal T Symhol Mino | Typ | Max:| Umi = porod [ rasa L1606 | ey | To%
gnal tem. ymhol.- 3 Iyp- s - Tdisp (h) Active Telk
TR T [ EEN o —| Hereontal Section — 1366 | 1356 | 1366 —"
“Rctre: Theplo 768 | 768 | 768 | The h anking | g8 | 240 o
Voserti Blaking Thbe(). 0o a0+ 5 Th Fh Frequency | 39.7 | 485 | 646 | KHz | Nore 1
section:
Terod- The 32 | 16067 | 2047° | Tk Telk Period 106 | 128 [ 173]| ms 1/Fek
— - - ST 1366 e LVDS Clock
“Actiee Taup (i 13667 | 13667] 13667 | Tebe o Froaweny 577 | 779 |se | WFE| NoreZ
Hosoctions | PPURE ToRm- T | Hoe | @ | Tk -
Penod- Tk~ 10 64. 128 | 1772+ o
lod ;"::m,, _r:,q, S5 o 0. ﬁ; Note 1: The equation is listed as following. Please don't exceed the above recommended value.
T 7 Fh (Min.) - Fokk (Min.)/ Th (Min.);
Rate: 500 | 600 | 76 | B Fh (Typ.) = Fck (Typ.) / Th (Typ.):
5 - Fh (Max.}= Felk (Max.) / Th (Min.);
- o Note 2: The equation is listed as following. Please don't exceed the above recommended value.
EE:EE' :‘ 2 a0 1B(HI 84TV TSz Felk (Min.) = Fv (Min.} x Th (Min.) x Tv (Min.);
Felk (Typ.) = Fv (Typ.) x Th (Typ.) x Tv (Typ.J;
Folk (Max.) = Fv (Max) x Th {Typ) x Tv (Typ.);

2.0 all ES 7.0 & Modify to follow new format

2015/12/23
2.1 Display Characteristics 2.1 Display Characteristics

Fowwer Tt VD ne: PO (yp)= 1.759, AT klack paliern ol
(¥DD Iine + LED line) 60HZ Power Consumption- [Watt] | 785 (Typ)”
LED line : PELU (typ) = 7.2 (LCD Module + Backligh unit) LCDmodule: PDD (Typ)=1.75 @ Black pattern Fv=60Hz
e __ i, Total : 8950 Backlight unit: Ps (Typ. | @Is=70mA>
TC08.0 Compliance e i
[TCO Complance- [ = [7CO70 Complncer I

26 5.2.1 Backlight block diagram 4.1 Block Diagram

The fallowing shows the block diagram ofthe 18.5 inch Backlight Unit. And it includes 32 o LED

inthe LED lightbar. (4 skings and 8 gss LED of one siring) The following shows the block diagram of the 18.5 inch Backlight Unit. And it includes 28 pcs LED in the

LED light bar. (4 strings and 7 pcs LED of one string).«

30

5.2.2 Recommended Operating Condition [4.3.2 Recommended Operating Condition

‘Symbol Min. Typ. | Max. Unit Hote =L
IRLEDT Symbol| Description® Min.o | Typs| Max.c| Unito Remark? I
100% duty ratio of LED|*
IRLEGZ
Is> | LED String Currente - 700 | 770 | [mAl
LED Operation Curtent w | 7 Note 1
et peration Current ma) chipe
Is=70mA 100% duty |
IRLEDA Vse | LED String Voltage © 1960 | 21.70| 238¢| [Vold 4 e v
ratio; Note 4-1, Note 4-5|
WLED | LightBar Dperation¥ohage 24 | 255 | 272 | Ml Noie 2 Maximem Vs Voltge e —
AVso & - o | 4o | olge
Deviation of light hare ratio; Note 420
PELU BLU PawerConsumption 72 TE v att] Note 3 1 FD 1 ight Rar Power e
[ ¢ - 6.le | 670 | [Wat]e| Note4-3
Consumption ©

(B0 ]
. i
document version 2.0 T
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1 Handling Precautions

1)

2)
3)

4)
5)

6)

7)

8)

?)

10)

1)

12)
13)

14)

document version 2.0

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

Be sure to turn off power supply when inserting or disconnecting from input connector.
Wipe off water drop immediately. Long contact with water may cause discoloration
or spofts.

When the panel surface is soiled, wipe it with absorbent cotton or other soft cloth.
Since the panel is made of glass, it may break or crack if dropped or bumped on
hard surface.

Since CMOS LSl is used in this module, take care of static electricity and insure human
earth when handling.

Do not open or modify the Module Assembly.

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

In case a TFT-LCD Module has to be put back info the packing container slot after
once it was taken out from the container, do not press the center of the LED lightbar
edge. Otherwise the TFT-LCD Module may be damaged.

Insert or pull out the interface connector, be sure not to rotate nor tilt it of the TFT-LCD
Module.

Do not twist nor bend the TFT -LCD Module even momentary. It should be taken into
consideration that no bending/twisting forces are applied to the TFT-LCD Module from
outside. Otherwise the TFT-LCD Module may be damaged.

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

When storing modules as spares for a long time, the following precaution is necessary:
Store them in a dark place. Do not expose the module to sunlight or fluorescent light.
Keep the temperature between 50 and 3501 at normal humidity.

Do not apply the same pattern for a long fime, it will enhance relevant defect.




Product Specification M185XTNO1.2

AU OPTRONICS CORPORATION

2 General Description
This specification applies to the 18.5 inch wide Color a-Si TFT-LCD Module M185XTNO1.2.

The display supports the WXGA - 1366(H) x 768(V) screen format and 16.7M colors (RGB
6-bits + Hi-FRC data). The input interface is one channel LVDS and this module doesn't
contain an driver board for backlight.

2.1 Display Characteristics

The following items are characteristics summary on the table under 2501 condition:

ITEMS Unit SPECIFICATIONS
Screen Diagonal [mm] | 470.1(18.51")
Active Area [mm] | 409.8 (H) x 230.4 (V)
Pixels H x V - 1366(x3) x 768
Pixel Pitch [um] 300 (per one triad) x 300
Pixel Arrangement - R.G.B. Vertical Stripe
Display Mode - TN Mode, Normally White
White Luminance ( Center) | [cd/m?] | 250 cd/m” (Typ.)
Contrast Ratio - 1000 (Typ.)
Color Gamut - NTSC 72%
Response Time [msec] | 5 (Typ., on/off)
Power Consumption [Watt] | 7.85 (Typ.)
(LCD Module + Backligh unit) LCD module : PDD (Typ.)=1.75 @ Black pattern,Fv=60Hz
Backlight unit : Pew (Typ.) =6.1 @Is=70mA
Weight [Grams] | 1290
Outline Dimension [mm] | 430.4 (W) x 254.6 (H) Typ. x 9.9 (D) Typ
Electrical Interface - One channel LVDS
Support Color - 16.7M colors (RGB 6-bit + Hi_FRC )
Surface Treatment - Anti-Glare, 3H
Temperature Range
Operating [°C] 0 to +50
Storage (Shipping) [°C] -20 to +60
RoHS Compliance - RoHS Compliance
TCO Compliance - TCO 7.0 Compliance

2.2 Absolute Maximum Rating of Environment

Permanent damage may occur if exceeding the following maximum rating.

document version 2.0
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Symbol Description Min. Max. Unit Remark

TOP Operating Temperature 0 +50 [°C] Note 2-1
Glass surface Note 2-1

TGS temperature 0 +65 [°C] Function judged
(operation) only

HOP Operation Humidity 5 90 [%RH] Note 2-1

TST Storage Temperature -20 +60 [°C]

HST Storage Humidity 5 90 [%oRH]

Note 2-1: Temperature and relative humidity range are shown as the below figure.
90% RH Max (Ta 39 )

1.
2.
3.

Max wet-bulb temperature at 39  orless. (Ta 39

No condensation

Relotive Humidity (URHY

100

a0

210

=31}

40

20

Operating Range

document version 2.0
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2.3 Optical Characteristics

M185XTNO1.2

The optical characteristics are measured on the following test condition.

Test Condition:
1. Equipment setup: Please refer to Note 2-2.
2. Panel Lighting time: 30 minutes
3. VDD=5.0V, Fv=60Hz,I1s=70mA,Ta=250C

Symbol Description Min. Typ. Max. Unit Remark
Lw White Luminance (Center of screen) 200 250 - [cd/m2] hé?}?;_éz
. . . . Note 2-3
Luni Luminance Uniformity (9 points) 75 80 - [%] By SR-3
. Note 2-4
CR Conftrast Ratio (Center of screen) 600 1000 - - By SR-3
Or Horizontal Viewing Angle Right 75 85 )
oL (CR=10) Left 75 85 -
O Vertical Viewing Angle Up 70 80 -
CR=10 _ _
ol] ( ) Down 70 80 degree] | NOt€ 25
Br Horizontal Viewing Angle Right 75 88 - By SR-3
oL (CR=5) Left 75 88 ]
@H Vertical Viewing Angle Up 70 85 -
dL (CR=5) Down 70 85 -
Tr Rising Time : 3.6 5.5
Tk Response Time Falling Time - 14 25 [msec] Note 2-6
- Rising + Falling - 5 8 By TRD-100
Rx Red x 0.616 | 0.646 | 0.676
Ry Redy 0.303 | 0.333 | 0.363
Gx Green x 0.287 | 0.317 | 0.347
Gy Color Coordinates Greeny 0.592 | 0.622 | 0.652
IE 1931 ) By SR-3
Bx (CIE 1931) Blue x 0.124 | 0.154 | 0.184
By Blue y 0.031 | 0.061 | 0.091
Wi White x 0.283 0.313 0.343
Wy White y 0.299 | 0.329 | 0.359
NTSC 72 (%] By SR-3
Note 2-7
CT - - 1.5 (%]
Crosstalk By SR-3
Note 2-8
F i i i 20 | [dB]
dB Flicker (Center of screen) By SR-3

Note 2-2: Equipment setup :

document version 2.0

(ARRRRRRRRRINENTLY]
(LRRRRRRRRRININTY]

(RRNNRRRRRTY

(AR RN R RN NN RN




Product Specification ~ missxmoi2
AU OPTRONICS CORPORATION

H Photo detector (SR-3, TRD-100)
L]

Measured distance (50cm)

LCIXPaneI

TFT-LCD Module
4 /

Center of the screen

Note 2-3: Luminance Uniformity Measurement

Definition:
Minimum Luminance of 9 Points (P1~ P9)

Luminance Uniformity = - - -
Maximum Luminance of 9 Points (P1 ~ P9)

a.Test pattern: White Pattern

__________________ a1
#’1 %2 P3 ,. V10
V12
4 )R N B
EPT I%:’S P9 : V0
B A— | S— b

document version 2.0 10
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Definition:
Luminance of White pattern

Contrast Ratio = -
Luminance of Black pattern

a. Measured position: Center of screen (P5) & perpendicular to the screen
(8=0=0°)

Note 2-5: Viewing angle measurement

Definition: The angle at which the contrast ratio is greater than 10 & 5.

a. Horizontal view angle: Divide to left & right (6. & 6r)
Vertical view angle: Divide to up & down (®H &dy)

Normal Line
¢=0° 0=0°

12 O'clock
directiog

01=90" x y o1 =90

6 O'clock v’ \\{{ X'

directin e =90°

Note 2-6: Response time measurement
The output signals of photo detector are measured when the input signals are
changed from “Black” to “White"” (rising time, Tg), and from “White” to “Black”
(falling time, Tg), respectively. The response time is interval between the 10% and
90% of optical response. (Black & White color definition: Please refer section 3.4.3)

% T,
1 1
] =
100 r————~\ :
1 1
Optical t White Black i Black
response 1 1
1 1
4— 1Frame —4— 1 Frame —

document version 2.0 b |



Note 2-7: Crosstalk measurement

Definition:
CT = Max. (CTy,Cly);

Where

a.Maximum Horizontal Crosstalk :
CTh=Max. (| YeL=YaL | /YA x100%, | Yer—=Yar | / Yar X 100 %);
Maximum Vertical Crosstalk:
CTlv=Max. (| Yeu=Yau | / Yaux100%, | Yeo—Yap | / Yap x 100 %);

Product Specification

AU OPTRONICS CORPORATION

M185XTNO1.2

b. Yau, Yap, YaL, Yar = Luminance of measured location without Black pattern

Ysu. Yep, YaL, Yer = Luminance of measured location with Black pattern

oo  Active Area

Yy, (HBVI2)

L0 eray1zr Oe
Y, (H2TVIS)

_4,0

Note 2-8: Flicker measurement

¥, (HI2.V/8)

(1"

Vg (THIBVI2) Yy (HIBVI) |

(HY)

a.Test pattern: It is listed as following.

R: Red, G: Green, B:Blue

(6==0°)

document version 2.0

(0.0

Active Area

(Hi4 i)

Yep (HI27V18)

4.0

I Gray level = LO
|:| Gray level = L127

b. Measured position: Center of screen (P5) & perpendicular to the screen

O
m
L (3H4,3vi4)

Yo (HIZV/8)

Yo (THIB VI2)

(HY)

12
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2.4 Mechanical Characteristics
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Symbol

Description

Min.

Max.

Unit

Remark

Pbc

Backside Compression

2.5

[Kgf]

Note 2-9

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

Align 50mm x 50mm block from Start Point on the Bezel Back, and the corners of

each block are Measure Poinfts.

If the distance from the last block to each side of the End Point

25mm, add

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

document version 2.0
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3 TFT-LCD Module

3.1 Block Diagram
The following shows the block diagram of the 18.5 inch Color TFT-LCD Module.

AUO
ASIC
Timing
LVDS Controller TFT-LCD
LVDS Receiver | map » 1366(x3) x 768
‘ o) mini -
g Transmitter Pixels
vDD | |3
(@)
L
5 D1 D4098
LED
A
DC/DC Gamm;l
Correction
Converter |
|
I’lF + X-PCB
DC

m——)p> Driver

15
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3.2 Interface Connection
3.2.1 Connector Type

Manufacturer P-TWO STM

TFT-LCD Connector

Part Number AL230F-A0G1D-P MSCKT2407P30HB

Manufacturer JAE

Mating Connector FI-X30HL (Locked Type)
Part Number FI-X30H (Unlocked Type)

3.2.2 Connector Pin Assignment

PIN # Symbol Description Remark
1 NC No contact (For AUQO internal use)
2 NC No contact (For AUQO internal use)
3 NC No contact (For AUQO internal use)
4 GND Power Ground
5 RXINO- Negative LVDS differential data input (0)
6 RXINO+ Positive LVDS differential data input (0)
7 GND Power Ground
8 RXINT- Neqgative LVDS differential data input (1)
9 RXINT+ Positive LVDS differential data input (1)
10 |GND Power Ground
11 RXIN2- Negative LVDS differential data input (2)
12 [RXIN2+ Positive LVDS differential data input (2)
13 |GND Power Ground
14 |[RXCLKIN- Negative LVDS differential clock input (clock)
15  |RXCLKIN+ Positive LVDS differential data input (clock)
16 |GND Power Ground
17 IRXIN3- Negative LVDS differential data input (3)
18  |RXIN3+ Positive LVDS differential data input (3)
19  |IGND Power Ground
20 |NC No contact (For AUQ internal use)
21 NC No contact (For AUQO internal use)
22 INC No contact (For AUQO internal use)
23 |GND Power Ground
24 |GND Power Ground

LARRRRRRRRRTN!
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25 |GND Power Ground

26 VDD +5V power supply

27 VDD +5V power supply

28 |vDD +5V power supply

29 |vDD +5V power supply

30 |vDD +5V power supply
1] @ I

|

| BLU LABEL |

SHIFFING LABLE
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3.3 Electrical Characteristics

3.3.1 Absolute Maximum Rating
Permanent damage may occur if exceeding the following maximum ratfing.

Symbol Description Min Max | Unit Remark
vDD | POWersupply | o\n o3 | 60 | [Volf Ta=250"
Input Voltage

3.3.2 Recommended Operating Condition

Symbol Description Min | Typ | Max | Unit Remark
vpp | Powersupply | o1 5o | 55 | voi
Input voltage
oD Power supply - 0.35 | 0.42 | [A] |vDD=5.V, Black Pattern, Fv=60Hz
Input Current (rms) 042 | 05 [A] |VDD= 5.0V, Black Pattern, Fv=75Hz
DD VDD Power - 1.75 | 2.1 |[Watt]|VDD= 5.0V, Black Pattern, Fv=60Hz
Consumption 2.1 2.5 |[Watt]|VDD= 5.0V, Black Pattern, Fv=75Hz
IRush Inrush Current - - 2.0 [A] [Note 3-1
vDDrp | Allowable VDD | - | 350 | [mV] |vDD= 5.0V, Black Pattern, Fv=75Hz
Ripple Voltage

Note 3-1: Inrush Current measurement:

Test circuit:
+5,0V Q3
Q A06402
D6 F1
D5
o her NP »vee
|
R1 (LCD Module Input)
47K [0
c
1uF/16V
(High to Low) IR
Control alaléla
Signal R2 L Q3 =
A06402
[

c3
+12.0V It

x’ swi1 A
SW MAG-SPST VR1 0.01uF/25V

47K
P - c2
= 1uF/25V

90%., 5.0V

10%.,
ov. ; :
l«—i 470us-
VDD rising time.

The duration of VDD rising time: 470us.

3.4 Signal Characteristics
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3.4.1 LCD Pixel Format

1 2 1365 1366

1st Line |R|G|B|R|G|B| - - oo R|G|B|R|G|B

768 Line R|G|B|R|GB|] -~ -~~~ """~~~ R| G| B|R|G|B

3.4.2 LVDS Data Format
R CLKP \ / &!ﬂ

BIT CRDER
RACLKMN / \ MSE RT
R&
ReING PAH XRD G0 ){RS }{Rct ><R3 XRE XRI }{Ru GO RS
R4
R%INL P/M }(Gl Bl )(BD}(GS ){54}(-33)(62}((31 Bl -
RINZ PAM XBE DEXx Xx XBSXMXBSXBZ DE Rz
El
ReING PN }( RE ){ B7 ){ BG }( G7 X G6 )( R7 ){ RE TEET

LVDS Data Mapping of NS Format

Note 3-2:
a. Normally, DE, VS, HS on EVEN channel are not used.
b. Refer to 3.4.1 LCD pixel format, the 1st datais 1, the 2nd data is 2 and the last datais 1366.
C. 8-bits signal input.

[JRRRRRINL
IRLRERTEY

ALRRRRRRRRRININLY]
(LRRRRRRRRRININTY]
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3.4.3 Color versus Input Data

The following table is for color versus input data (8bit). The higher the gray level, the
brighter the color.

Colaor Input Data
Color I_Gerfeyl RED data GREEN data BLUE data Remark
(MSB:R7, LSB:RD) (MSB:G7, LSB:G0) (MSB:E7, LSB:EO)
RYIRE|RE|R4|R3I|R2|RT|RO(G/ |G |G| G4 (G362 |61 | G0 |B7(BE|B5|B4 (B3 |B2(B1 B0
Black - gyo|ojof(0ojo|ofofojojofo|jojo|o(o0Ojo0O)jojo)jo|jo|jojoj|ao
White - 1 e e s e Y e O Y Y I IO OO |
Gray 127 - [T e e Y Y I O I O I
L0 gyojojo|fojoyofo|jojof{ofo|jo|joj0|(0|j0O)0|0|0)0|0]|0|0]| Black
Red
L255 | 1 1 1 1 1 1 1 1T|ojojofo|fo|jo|jo|ojofojofojo|ojo|0O
Lo goyojojo|ojojofoO ofof(of(0f(o0o|(O0f(0|0O]| Black
Green
55 o0 (ojojo(0o|ojoj|0 gfo(o(fofo|(ofo|a0
L0 goyoj|ojo|fo0ojo|yofo|jojofo|fo|jojoj0(O0O|jO)J0|0O|]0)0|0]|0|0]| Black
Blue
5o f(ojojojo|ojojofojojofofoyjojojoft |ttt

IRRRRRRRRNNY ]
prnrRaEn
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3.4.4 LVDS Specification
a. DC Characteristics:

Symbol Description Min Typ | Max | Units Condition

LVDS Differential 3
V14 Input High Threshold ) ) +100 | [mV] [ Vem = 1.2V

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

LVDS Differential
| Vio| Input Voltage 100 - 600 | [mV]

LVDS Common B
Vem | Mode Voltage +1.0 | +1.2 | #1.5 | [V] | Vm-Vn=200mV

LVDS Signal Waveform:
Single-End

LVDS ViNN

LVDS Vin P

GND

Differential Signal

(AR R R RN R RN RN RN RRRN RN
IIIIII [RRRRRIRNNTRRRRUIIRRNUUNEIRRRINERYE
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b. AC Characteristics:

Symbol Description Min Max Unit Remark

Maximum deviation of
input clock frequenc
Foev p‘ “ 4 - +3 %
during Spread
Spectrum

Maximum modulation

frequency of input

F - 200 KH
Mob clock during Spread ?
Spectrum
Freq ,
Fmax
IFCIK* Fpev
N S N S b \
Fmin
1
Fmob
< Spread Spectrum> Time

Fclk: LVDS Clock Frequency
e L L =

(AR RN R RN NN RN
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3.4.5 Input Timing Specification

It only support DE mode, and the input timing are shown as the following table.

Symbol Description Min. | Typ. | Max. | Unit Remark
v Period | 793 | gog | 1203 | ™

elsp {v) Vertical Section Active 768 | 768 | 768 ™

Tolk (v) Blanking 25 40 525 Th
Fv Frequency 50 60 76 Hz
T Period | 1454 | 1606 | 2047 | ¢k

Tdisp (h) Horizontal Active 1366 | 1366 | 1366 | Tclk

Tolk (h) Section Blanking 88 240 | 681 | Tck
Fh Frequency | 39.7 | 48.5 | 64.6 | KHz | Note 3-3
Tclk LVDS Clock Period 106 | 128 | 17.3 ns 1/Fclk
Fclk Frequency | 577 | 779 | 940 | MHz | Note 3-4

Note 3-3: The equation is listed as following. Please don't exceed the above
recommended value.

Fh (Min.) = Fclk (Min.) / Th (Min.);
Fh (Typ.) = Fclk (Typ.) / Th (Typ.);
Fh (Max.)= Fclk (Max.) / Th (Min.);

Note 3-4: The equation is listed as following. Please don't exceed the above
recommended value.

Fclk (Min.) = Fv (Min.) x Th (Min.) x Tv (Min.);

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

AR RRRRRRRRINUNNRRRRRIIRRRUREERRRRIRD
lllllll (LR RN RN RRRRRRRRRRYY)
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3.4.6 Input Timing Diagram

- Tv '
I.(' \': M pinad
P Tolk{ v} ~r Tdisp(v) ~ ) H
' 4 ' Y
N °
W T €

5 3

4 s

1 Invalid Data

Inwalid Data

Tdigp(h) ~i  Thik(h)
A
DE
RGB Daa|piyol [ Pixel [Pivel | Pixel Invalid t: Pixel | Pixel [Pixel | Pixel Pi:\iL"I Pixel Pixel | Pixel| Pixel Invalid dat: Pixel | Pixel

M-3|M-2| M-1] M fvalic (H A 1 2 3 4 5 [ M2 M| M nvalid data 1 2

O L T L R LR R EEE LTSRN

(RRRRLN] mnRRnn
o T 24
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3.5 Power ON/OFF Sequence

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

T1
Backlight Off ,
90% 90% | /
10% 10%
VDD T2 T5 T7
LVDS Signal ////VALID\\\
/ N
DATA
<>
T3 T4
VsLep Backlight Off Backlight On Backlight Off
Power Sequence Timing
Value Remark
Symbol : Unit
Min. TYp. Max.
T 0.5 - 10 [ms]
T2 0 - 50 [ms]
T3 500 - - [ms]
T4 100 - - [ms]
Note 3-5
™ 0 S0 [ms] Note 3-6
17 1000 - - [ms]

Note 3-5 : Recommend setting T5 = Oms to avoid electronic noise when VDD is off.

Note 3-6 : During T5 period , please keep the level of input LVDS signals with Hi-Z state.
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4 Backlight Unit

4.1 Block Diagram

The following shows the block diagram of the 18.5 inch Backlight Unit. And it includes 28
pcs LED in the LED light bar. (4 strings and 7 pcs LED of one string).

L L . 2
h 4 h 4 h 4 h 4
/¢ ¢ ¢ |
e = - -
vy v w w s
4 4 4 4 ]
h 4 h 4 h 4 h 4
4 4 4 4
ls ls Is ls
\'4 \\4 \'4 \\’4
Connector
@) @) @) @) @)
Vieo  IRLED1 IRLED2 IRLED3 IRLED4
P .
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4.2 Interface Connection
4.2.1 Connector Type

Manufacturer ENTERY
Backlight Connector

Part Number 3707K-SO6N-21R

Manufacturer ENTERY

Mating Connector
Part Number 3707K-S06N-21R (Wire harness)

Backlight Connector dimension:

H xV x D =13.9x3.00x 4.25, Pitch = 1.0(unit = mm)

T 27

document version 2.0



Mating Connector dimension:

K

F18E' i DE"'T

| ——

L

400 + 025

700 + 023 |

CEEET

document version 2.0
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T T ¢
B —,
=7
3
o
—— =, il
(7.3)
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4.2.2 Connector Pin Assignment

Pin# Symbol Description Remark

] IRLED1 LED Current Feedback Terminal (Channel 1)

2 IRLED2 LED Current Feedback Terminal (Channel 2)

3 Viep LED Power Supply Voltage Input Terminal

4 Viep LED Power Supply Voltage Input Terminal

5 IRLED3 LED Current Feedback Terminal (Channel 3)

6 IRLED4 LED Current Feedback Terminal (Channel 4)

& & _— o}
E
SHPPING LABLE SLU LAPEL
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4.3 Electrical Characteristics

4.3.1 Absolute Maximum Rating

Product Specification

AU OPTRONICS CORPORATION

M185XTNO1.2

Permanent damage may occur if exceeding the following maximum rating.

(Ta=25[1
Symbol Description Min Max Unit Remark
90 [MA] 100% duty ratio
Is LED String Current 0 Duty ratio” 10%
150 [MmA] Pulse time=10 ms
A
=i e
— B
Duty ratio= (A / B) X 100% ; (A: Pulse time, B: Period)
4.3.2 Recommended Operating Condition
(Ta=25 )
Symbol Description Min. Typ. Max. Unit Remark
. 100% dut tio of LED
Is LED String Current - 70 77 [MA] _ vy ratio o
chip
Is=70mA @ 100% duty
Vs | LED String Voltage 19.6 21.7 | 238 | [Volf] |ratio; Note 4-1, Note
4-5
Maximum Vs Voltage Is=70mA @ 100% duty
AVs | Deviation of light bar i i 14| Ivol] ratio: Note 4-2
LED Light Bar Power
PeLu gnte ; 6.1 | 67 | [Watf] | Note 4-3
Consumption
LTiep | LED Life Time 30,000 - - [Hour] | Note 4-4
Over Voltage 110%
OVP | Protection in system ° - - [Volt] | Note 4-5
Vsmax
board

document version 2.0
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Note 4-1:

Note 4-2:

Note 4-3:

Note 4-4:

Note 4-5:

Note 4-6:

document version 2.0

Vs (Typ.) = Vk (Typ.) X LED No. (one string);

a. Ve: LED chip forward voltage, Ve (Min.)=2.8V, Vg(Typ.)=3.2V, Ve(Max.)=3.4V
b. The same euqation to calculate Vs(Min.) & Vs (Max.) for respective Ve (Min.)
& VE(Max.);

+ VF -
O O
H\h Is
LED chip

AVs (Max.) = AVe X LED No. (one string);
a. AVEk LED chip forward voltage deviation; (0.2 V , each Bin of LED V¥)

Pew (Typ.) = Vs (Typ.) XIs (Typ.) X 4; ( 4 is total String No. of LED Light bar)
Pelu (Max.) = Vs (Max.) X Is (Typ.) X 4 ;

Definition of life time:

a. Brightness of LED becomes to 50% of its original value

b. Test condition: Is = 70mA and 25(1 (Room Temperature)

Recommendation for LED driver power design:

Due to there are electrical property deviation in LED & monitor set system
component after long time operation. AUO strongly recommend the design
value of LED driver board OVP (over voltage protection) should be 10% higher
than max. value of LED string voltage (Vs) at least.

AUO strongly recommend “Analog Dimming” method for backlight brightness
conftrol for Wavy Noise Free. Otherwise, recommend that Dimming Control
Signal (PWM Signal) should be synchronized with Frame Frequency.
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5 Reliability Test

AUO reliability test items are listed as following table. (Bare Panel only)

Items Condition Remark

Temperature Humidity Bias (THB) | Ta= 5001, 80%RH, 300hours

High Temperature Operation

(HTO) Ta= 500J, 50%RH, 300hours

Low Temperature Operation Ta= 071, 300hours

High Temperature Storage (HTS) | Ta= 60CJ, 300hours

Low Temperature Storage (LTS) Ta=-200J, 300hours

Acceleration: 1.5 Grms

Vibration Test Wave: Random

(Non-operation) Frequency: 10 - 200 Hz

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

Acceleration: 50 G

Shock Test Wave: Half-sine
(Non-operation) Active Time: 20 ms
Direction: +X, Y, 7 (one time for each Axis)
Thermal Shock Test (TST) -2001/30min, 601/30min, 100 cycles Note 5-1
On/Off Test On/10sec, Off/10sec, 30,000 cycles

Contact Discharge: + 15KV, 150pF(330Q ) 1sec,

8 points, 25 times/ point.
ESD (Electro Static Discharge) Note 5-2

Air Discharge: = 15KV, 150pF(330Q ) 1sec
8 points, 25 times/ point.

Operation:18,000 ft

Altitude Test Non-Operation:40,000 ft

Note 5-1: a. A cycle of rapid temperature change consists of varying the temperature from
-2007 to 6017, and back again. Power is not applied during the test.
b. After finish temperature cycling, the unit is placed in normal room ambient for
at least 4 hours before power on.

Note 5-2: EN61000-4-2, ESD class B: Certain performance degradation allowed
No data lost
Self-recoverable
No hardware failures.

AR RRRRRRRRINUNNRRRRRIIRRRUREERRRRIRD
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6 Shipping Label

The label is on the panel as shown below:

HHH “HH H”HlHHHHHlH|HH|‘ HlHl H |HH|H|H ModeI No: M1g5XT™ FI04S6
Model No: M185XTNO01.2 F204 3RE
* # AU Optronics

T TR

BRI R R R KRR

Note 6-1: For Pb Free products, AUO will add @ for identification.
Note 6-2: For RoHS compatible products, AUO will add Re| for identification.
Note 6-3: For China RoHS compatible products, AUO will add for identification.

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

ready by AUO Internal Green Team.

RRIRTTL]
(RRRRRRRRR ]!
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7 Mechanical Characteristics

, . . . s . s 5 u u | 2
e T e Frmm—s
1 I I I
L =S I = I les i
’ 36 403 4304 £ 0.5 OUTLIND 99405
— a8 8 (@ 36+ 03
] L I I e
@
i =
. I3 o)
el 10|
[oe] Q0|
] o
2 == 2
o] 5 | B 5 o
' ~ 5 = 5 ~
= =S 2
FIE | E o S . 11—
1 + g n +
3 H o+ 3
0| =~ X 0|
3 a
409.8 £0.5 (ACTIVE AREA)
USER_HOLE L USER_HOLE_L 4134 + 0,5 (BEZEL OPEN) USER_HOLE_R i USER_HOLE _R|
1 i . 69 £05
] 1 iy [t o
H 3.5(MAX) 1178405
: . 2LMAY)
SECTION  USER_HOLE _L-USER HOLE L K = 60IBM03009 MO 12061 T . = ]
3 SCALE 3400
1PRELIMINARY DRAWING FOR REFERANCE OLNY.
2.THIS DIMENSION EXCLUDES DEFORMATION. SECTION USER_HOLE R-USER_HILE R
3.BACKLIGHT: LED LIGHT-BAR. SCALE 3000
4MODULE THICKNESS TO BE 10.3MM MAX.
SLVDS CONNECTOR TO BEMSCK T2407P30HB or AL230F-A0GID-P.
6LB CONNECTOR TO BE 3707K-S06N-21.
7.JOLERANCE WITHOUT SPECIFIED TO BE 0.5MM. Yl i 7O Y=Y
H 8. TORQUE OF M3 USER HOLE SHOULD BE WITHIN 3 KGF-CM AND RE-SCREW 10 TIMES. : ‘ - ! - NoDuLE APPFARAN[E

Ver 2.0



u I

OTES
1. THE DIMENSION EXCLUDES DEFORMATION.
2. TOLERANCE WITHOUT NOTICED TO BE * 0.5MM,
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mmmmmm

Avoid Touching COF Position When Doing Mechanical Design

34835
24575
14315
40,55 o
42 42 42 42 2
NOTES :
1. THE DIMENSION EXCLUDES DEFORMATION,
2. TOLERANCE WITHOUT NOTICED 7O BE ' 0SMM.
(1) Avoid touching COF posjtion when
daing mechanical design
(2) The user hole depth of the light bar side
I§ different from the other side
= =

v 5| sz

o [T [ i
MODULE_APPEARANCE

o] MR [T T
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8 Packing Specification
8.1 Packing Flow

M185 14}1%2:48.56°37.2°34.8¢m
FaE:

Cartond1.18M02. 008 /Cushion g4 . 18M02.037

M 1 BETHGE B A B SR i R i B4k BUA DA - BT
i P A B SRR P

:}corner angle

LABEL — ————stretch film

FET Eand

Wooden pallet




Corner angle Moisture-proof film

.

i ( i
LAY

Stretch film

Label

W\

;_ PET band

[

. Corner angle

= =i
S Pallet

|

[

8.2 Pallet and shipment information

Specification

Item Remark
Q'ty Dimension Weight(kg)
Panel 1 430.37(H)mm x 254.6(V)mm x 1330
92.9(D)mm
Cushion 1 - 1.125
Box ] 485(L)mm x 372(W)mm x 348(H)mm 1.00 without Panel &

cushion

Packing Box 14 pcs/Box | 485(L)mm x 372(W)mm x 348(H)mm 20.745 with panel & cushion

Pallet 1 1150(L)mm x 9280(W)mm x 138(H)mm 15

Pallet after 24

packing boxes/paliet | 1150(LIMM X 980[W)rmm x 138(H)mm 509
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