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3.4.5 Input Timing specification

3.4.5 Input Timing specification

Symbol Desariptione Mine| Typo| Max| Unito| Remarko
T Danca P I R TS Symbolo Descriptions Mino| Typ.| Max+| Unito| Remarko
TR | om0 | o | oo o o I Ter Feriode | gran | oo | 1801 | 0°
Th: (vie Bking: | 1, | 1z o] 7e1 o 107 [ . e e e
Fv= Fremuencys | oo 1 oes [ 1am | P20 Thik (v, Blanking- 140 B | o o e
T Poicd | 0 | 0 70| EE Feo FIeatency” | Lg. | oo | 75| M "
A0 | it sactiond A | us ol o g T e D B e R R
Thlk {hy= Blarking: | |0 | 1o0.] o7c | ke Tdizp (e piizental Sectiare Actives 7200 | 7200 | 7000 | Tk
Fho Fremencys | o | 0 [ gy, | KHzo| Note3-3: |, Thlk {hi- Blankings [0 [ yge | sy o T B
Teler Vo Coe Parcdr ol x| ma | WA | =he Freaencys | woo | g5 asz Wr7°| Noed-3e
Edke Froqencys | o[ 0 1o, . | WHe| Newas ]| Tolke DS ke Feriod® | 150 103 2904 M0 | FFclke
Folke Frequency= | s- | s30 | 71 | VI 2| Note -4

2014/4/28

TFT-LCD Connector
Manufacturer Name: CHIEF

TFT-LCD Connector
Manufacturer Name: STARCONN
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7 Mechanical Characteristics —

no user hold 2D drawing

7 Mechanical Characteristics —
add user hold 2D drawing

2015/10/2

2.1 Display Characteristics -
Power Consumption (LCD
Module+ Backligh unit) = 10.4
(Typ.) Watt

LCD module : PDD (Typ.)=2.0 @
Black pattern,Fv=60Hz
Backlight unit : Pewu (Typ.)
=8.4@Is=60mA

TCO 6.0 Compliance

2.1 Display Characteristics -
Power Consumption (LCD
Module+ Backligh unit =9.0
(Typ.)

LCD module : PDD (Typ.)=2.0 @
Black pattern,Fv=60Hz

Backlight unit : Pewu (Typ.)
=7.0@Is=50mA

TCO 7.0 Compliance

2.3 Optical Characteristics - Test
Condition: 3. VDD=5.0V,
Fv=60Hz,Is=60mA,Ta=250]

2.3 Optical Characteristics - Test
Condition: 3. VDD=5.0V,
Fv=60Hz,Is=50mA,Ta=25[

7 Ry Redxe | 0.615{0.645{ 06759 Ry Red x> | 06094 0.639{ 0.669¢
Re Redy® 0314403444 0374 By Redye 103094 0.3394 0.369
Gye Greenx® [ 0.2924 0.3224 0.352:] G Greenx< | 0.294. 0.324 0.354
Gwe Color Coordinates + Greenye |o604q06344 0668 G Color Coorcinates « Greeny® |0592 062240652
B (CEE 1931} Blue xe | 0124 0.154J 0.184] By SR By (CE 1931) Blue x  |0.1224 0.152{ 0.182 By Sk
Bye Blueye [0 .02040.050{ 0.0804 Bye Bluey<  |0.023q 0.053{0.083{
W White x> | 0.2834 0.313{ 0.343¢] Wae White x° | 0.2834 0.3134 0.3434
Weo White y° | 02994 0 3294 0 3594 Wy White y©_]0.299 0.320 0359
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4.3.2 Recommended Operating
Condition

4.3.2 Recommended Operating
Condition

I system oard.

(smax>

Symbol] Description- Mine | Type| Maxe| Unit. ea— Symbol Description: Wine | Typo| Maxe| Unite Remarke
. 100% duty rate cf LED
00% el ) e S L te - o o
Is> | LED Sting Currento = 60 | 66 | pap ‘;“ duty telio oTLED | Ise | LLD String Cument S el
ahipe
¢ 52, B P s=50mA @ 100% duty
. ) . . =00mA @ 100% duty [ Vso | LED Sting Veltage » 308 | 352¢| 390~ | ol
Vo | LED String Voltage = 308- | 352¢| 3960 | oo © g Veltag E
] g [voit] ratio; Note 41, Notc 4.5 atio; Note 4-1, Note 4-5-
1 — \ Meximum Vs Vollage P s=50mA @ 100% duty
e | Maximum Vs Vollage ool S=60MA @ 100% duty | AVse : e - = | 22¢| ol
AVsa | aton of gt bar » 270 | oty e e 2 Devialion af igh! bt +afio; Note d-2¢
LED Light Bar Power
« - 100 f90 5
Py | LED Light Bar Power R B4e | 95 | wat Nor a3 Pate | oo [Wattl: | Note 43
Censumption «
| Toene | 1F 1 o Time « 200000 | T LTi=p- | LED Life Time = 300000 | ~ | [Hour}| Note 42
- Over Vollage Proleclion | 110%.
mr 0%~ VP - - /
ovp, | Cver Volisge Protection  110% o |« | o Nodso OVP- |1 systean bomde Vs Woltl- | Note 45

28

Note 4-4: Definition of life time:
a. Brightness of LED becomes to
50% of its original value

b. Test condifion: Is = 60mA and

2500 (Room Temperature)

Note 4-4: Definition of life time:

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

b. Test condition: Is = 50mA and

25(1 (Room Temperature)
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All  |Product specification release ES7.0

3.5 Power ON/OFF Sequence 3.5 Power ON/OFF Sequence
2.0 2016/1/20 : .

Value: Remark.
Value- Remark. | symbols Unite L
Symbol- Unito Min.. Typ.s Max.- e
Min.. Typ.e Max. . 3
— : T [ — - [male - 3
1~ 050 - = s - 3
- 2 [ ~ 50+ [male - 3
2 0 = S s -
2 3 = T3 £00- = ~ sl B -
3 5000 = B sk -
= e 100~ - ~ sl B 3
4 0 = B sk - L
- Neis s | e 00 a 500 [ms}e
5. 0 B S [ ot 25 - |
- n- - e sl Note 35 | The fe - me fmsle
=70 T - = sk " 3 o 1000 - -~ msle . I
M Nota 35 Recommend seting TS ~ 0ms to avoi slectoric 1cice when YDD/ i€ off.e
Nate 35 Zecornn iz s ing 5 = (ins o avaid eleuior i 1 oise whzn YOD is uif.s Nore 3-6 : Curi1g T5 ard T= cericd , plezse keep the levsl af input V215 sigrale witr Hi-Z state -

Note 3.7 Valage ol VED i L ecay St ieo. Ty allsr power-oll [cusbor e syste n decide U5

Note 3.6 Dr ng T5 and T psricd |, please o2e: the lzvel of i9pu: LVCS sigra s with Fi-Z st el

8.2 Pallet and shipment 8.2 Pallet and shipment
information information

Qy? Dimensions’ Weight(kg) Qe Dimension+ ‘Weight(kg)* [
° Cushion” 10 - 188¢ v [ Cusaione 10 - e [
PeckirgBox 10 pesBoxe | 524(Lmmx 282(Wymmx 336(H)mm «|  15.18¢ | witapand & cushione | PackingBox | 1 pegBoxs | /88(Limm x 372W)mm 35 (Hmm © with panel & cushion” |
Palae o 1150 1070 Wmm s B2 (mme| | 1500 v | Pallt 10 11300 x 950 (Wi 132 wan? o I
Fallet after Packing« 13 boxes/pallet{ 1150Lmmx 107)(Wirmx 1208 Himme| 44830 “ || [2amet azer Packinge{13 bexespaler{ 1150 mmm x 950 Wymmx 1183Emme| 0250 B I
2.1 Display Characteristics 2.1 Display Characteristics
6 | o [ 0w e V8oL
{LCD Module + Backligh unit)- LGD moduls : PDD (Typ.)= 2.0 @ Black pattern,Fv=60Hz - {LCD Module + Backligh unit)- LCD moclle : PDD (Typ.)=2.0 @ Black pattern,Fy=60Hz -
Backlight unit : Pec. (Typ.) =7.0@1s=50mA- Backlight unit : Py 1, (Typ.) =5.7: 45mA:

4.3.2 Recommended Operating [4-3.2 Recommended Operating
Condition Condition

Symbol Desarlption. Min. | Typ. | Mac.| un. Remark. p— oesermtion I oo Colloe P—
100% duty retio of LED |
) - 50 | 550 3 ;
Is | LED String Current. S0 | ss | map 1o | LEDSting Current. . 5 0| A ;?.o% duty ratio of LED
i
. ) Is=50mA @ 100% clty .
28 Ve | LED string Voltage - 08| 32 398 | Vol - yore 44, Wore 45, ||| Vs | LEDSting Vatage - 275 319 363 | [vor | =HEMA @ T00% dy
: : ratio; Note 4-1, Note 4-5.
M Vs Vot Is=50mA @ 100% cuty
3 0 20 ] 9/ ] 2/30 Vs | S o - < | 22| e 1SR @ 00 ay 1 Maximum Vs Votiage o 22| e, | e @ s auy
* ZigNeEs?> Deviation of light bar- - | ratio: Note 4.2
LED Light Bar Power [ 4 )
Puvr | < oneumption . - 70| 7 | [Watl. Note4-3: Pa | LEDUGN Bar Poner - 8742 726 | (Wt | Noted-3.
LTiglED Meggime . 30000 | - - | Woul Notedd LT/ | LEDLife Time 30,000 - =+ | [Hour.| Note 4.4
Over Vottage Protection | 110%
ove. o | o Notess OverVoltage Protection |  110%.
in system board Vsmax volt}- Note OVP: | 1 o board [ < | ol | Note a5

8.2 Pallet and shipment 8.2 Pallet and shipment
information information

Ttems Specifeation Remark: tem. Spreteaton Kemank
3 4 Qo imension Weighttka)- oty Dimension Weightlia)

Tacck - s P8V MO | L4700 : pasel 1 123 * 278V < 1030 | 152 .

Cuskicn: 1 = o550 - - — e
o - (e 553Rmes o[ 0520 without Pancl & cushon o S < S < AR | 112 |t Panel & envon]

recungBons | 14pceisor Wimm s st o| 22380 withpaacl & cushion: Packing llox. | 14 pestion, | 4850w » 370)mm » 325i0mm. | 249 | with panel e cushion
Salls - LIS » 980 s 18 ¢ Pallct " 11500 mm  580(W)mn x 320 Dmm. | 150 -
kit afce Packing | 18 bowespalls] 11500 )mm 2 9500 eaen 5 118500 - Palictatter Packing | 15 noxes paita] 11500 ymms x 300w mm < 115sqmem. | a6 s
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1 Handling Precautions

1)
2)
3)
4)
5)

6)
7)
8)
9)
10)
11)

12)
13)

14)

Since front polarizer is easily damaged, pay attention not to scratch it.

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 spots.
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 LSI 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 into 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 5°C and 35°C at normal humidity.

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

AR R R R RN LR RN RN}
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2 General Description

This specification applies to the 19 inch wide Color a-Si TFT-LCD Module M190PWO01 V8
The display supports the WXGA" - 1440(H) x 900(V) screen format and 16.7M colors (8 bits RGB
data input). The input interface is Dual 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 251 condition:

ITEMS Unit SPECIFICATIONS
Screen Diagonal [mm] 481.42 (18.95")
Active Area [mm] 408.24 (H) x 255.15 (V)
Pixels H x V - 1440(x3) x 900
Pixel Pitch [um] 283.50 (per one triad) x283.50
Pixel Arrangement - R.G.B. Vertical Stripe
Display Mode - TN Mode, Normally White
White Luminance ( Center) [cd/m®] | 250 (Typ.)
Contrast Ratio - 1000 (Typ.)
Response Time [msec] | 5 (Typ., on/off)
Power Consumption [Watt] | 7.74 (Typ.)
(LCD Module + Backligh unit) LCD module : PDD (Typ.)= 2.0 @ Black pattern,Fv=60Hz
Backlight unit : Peu (Typ.) =5.74@Is=45mA
Weight [Grams] | 1520 (Typ)
Outline Dimension [mm] 428.0(H) x 278.0(V) x 10.3(D) Typ.
Electrical Interface - Dual channel LVDS (8bits RGB data input)
Support Color - 16.7M colors
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

AR RN RRRRRRIUURIRRRRRIIRRRUNERERRRIED
(ERRRNRRRRL]) (RRLRRRRLY)
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2.2 Absolute Maximum Rating of Environment

Permanent damage may occur if exceeding the following maximum rating.

Symbol

Description

Min.

Max.

Unit

Remark

TOP

Operating Temperature

0

+50

[°Cl

Note 2-1

TGS

(operation)

Glass surface temperature 0

+65

[°C]

Note 2-1
Function judged only

HOP

Operation Humidity

90

[%RH]

TST

Storage Temperature

+60

[°Cl

HST

Storage Humidity

90

[%RH]

Note 2-1

Note 2-1: Temperature and relative humidity range are shown as the below figure.

. 90% RH Max ( Ta =397C)
. Max wet-bulb temperature at 39°C orless. (Ta =39C)
. No condensation

o —

a1 |

Twb=39C
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2.3 Optical Characteristics
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,Is=50mA,Ta=25"C

Symbol Description Min. | Typ. | Max. Unit Remark
Lw White Luminance (Center of screen) 200 | 250 | fed/mz) | Note 2-2
By SR-3
Luni Luminance Uniformity (9 point 75 | 80 o] | Note23
uni uminance Uniformity (9 points) - By SR-3
CR Contrast Ratio (Center of screen) 600 | 1000 | - - Note 2-4
By SR-3
OrR | Horizontal Viewing Angle Right 75 | 85 -
oL (CR=10) Left 75 | 85 -
Oy Vertical Viewing Angle Up 70 | 80 -
CR=10 R -
O, ( ) Down 70 | 80 degree]| Note 2-5
BrR | Horizontal Viewing Angle Right 75 | 88 - By SR-3
o, (CR=5) Left 75 | 88 | -
Qn Vertical Viewing Angle Up 70 85 -
@, (CR=5) Down 70 | 85 -
Ty Rising Time - 35 | 55
Tr Response Time Falling Time - 15 | 25 | [msec] Note 2-6
- Rising + Falling - 5 8 By TRD-100
R« Red x 0.609 | 0.639 | 0.669
Ry Redy 0.309 | 0.339 | 0.369
Gy Greenx  10.294|0.324 | 0.354
Gy Color Coordinates Greeny  |0.592|0.6220.652 By SR.3
CIE 1931 ) y SR-
Bx ( ) Blue x 0.122]0.152 | 0.182
By Bluey  |0.023]0.053|0.083
Wy White x 0.283 | 0.313 | 0.343
W, White y 0.299 | 0.329 | 0.359
Note 2-7
CT - - 1.5 [%]
Crosstalk By SR-3
Note 2-8
F i - - -20 [dB]
dB Flicker (Center of screen) By SR-3

ARRRRRARRRINNNLY]
(LRRRRRRRRRININTY]
mnnnnrnnn
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Note 2-2: Equipment setup :

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:

Luminance Uniformity = Minimum Luminance of 9 Points (P1~ P9)

Maximum Luminance of 9 Points (P1 ~ P9)

a.Test pattern: White Pattern

H ,
H/10 H2 —
wnu}«-
e L .'___ ; 4
%1 %2 P3 ,. V10
5 i i VI2
Pa b5 P6 |
I S O
EPT I§:’8 P9 : V0
i S— | A— iy

document version 3.0
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Note 2-4: Contrast Ratio Measurement

Definition:
Luminance of White pattern

Contrast Ratio = -
Luminance of Black pattern
a. Measured position: Center of screen (P5) & perpendicular to the screen (6=9=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. & BRr)
Vertical view angle: Divide to up & down (®y &P,)

Normal Line
$=0° g=0°
0
12 O'clock
direction
0L=90° % y o1 = 90"

6 O'clock ' \\{{ X'
direction
oL =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, Tr), 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, Ta
1 1 1
o e— ] e
1 1 1
1 1 1
Optical EWhite Black :IBIack White 1
response 1 1 :
: . .

)

1
1 Frame —»4%— 1 Frame —

(RANRRRRRNY) 10
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Note 2-7: Crosstalk measurement

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

Where
a.Maximum Horizontal Crosstalk :
CTH = Max. (l YeL — YaL | /YAL x 100 %, | Ysr — YaAR | /YAR x 100 %);
Maximum Vertical Crosstalk:
CTV = Max. (l YBU —YAU | /YAU x 100 %, | YBD —YAD | /YAD x 100 %);
b. Yau, Yap, YaL, Yar = Luminance of measured location without Black pattern
Ysu, Yep, YaL, YBr = Luminance of measured location with Black pattern

00) Active Area (00] Active Area
' - Yoy, (HI2VI8) | Yoy (HI2V18)
()¢ (H/4 Vi)
Y (HBV/2) Yo (THIBVI2 ] Yo (THIB Y2
aL i Ng e O*_AR( ) g (HBVI) | w_aﬂ( )
Yap (HI2,7418) Yo (HI2,7V18) —— (3H4 3vi)
(HV) (HV)

Note 2-8: Flicker measurement

a. Test pattern: It is listed as following.

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

b. Measured position: Center of screen (P5) & perpendicular to the screen (6=0=0°)

R: Red, G: Green, B:Blue

document version 3.0 11
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2.4 Mechanical Characteristics

Symbol Description Min. Max. Unit Remark

Poc Backside Compression 25 - [Kgf] Note 2-9

Note 2-9: Test Method:

The point is 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 Points.

If the distance from the last block to each side of the End Point = 25mm, add other
blocks to make sure that most area of Bezel Back can be measured.

[ N\

10m
End Point

25mm =25mm

document version 3.0
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AU OPTRONICS CORPORATION

3 TFT-LCD Module
3.1 Block Diagram
The following shows the block diagram of the 19 inch Color TFT-LCD Module.

6 bits data
LVDS DC/DC Gamma vy
Signal ’ Converter » Correction Q
- . D1 D4320
[e]
g ‘ M o’ X-Dri IC
vbD £ TF-Tnl\:‘:;D
] T -
» o LVD Timing
mp S | controlier 1440(x3) x 900
Receiver Mini LVDS .
Transmitter Pixels
G900
ASIC

Control Board

mannnnn

RRRRNIN]]
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3.2 Interface Connection

3.2.1 Connector Type

Product Specification

AU OPTRONICS CORPORATION

M190PWO01 V8

Manufacturer ST™M STARCONN
TFT-LCD Connector
Part Number MSCKT2407P30HB 093G30-02001A-M4
Manufacturer JAE
Mating Connector
Part Number FI-X30HL (Locked Type)

3.2.2 Connector Pin Assignment

PIN # Symbol Description Remark
1 RxQO0- Negative LVDS differential data input (Odd data)
2 RxO0+ Positive LVDS differential data input (Odd data)
3 RxO1- Negative LVDS differential data input (Odd data)
4 RxO1+ Positive LVDS differential data input (Odd data)
5 RxO2- Negative LVDS differential data input (Odd data)
6 Rx0O2+ Positive LVDS differential data input (Odd data)
7 GND Ground
8 RxOCLK- Negative LVDS differential clock input (Odd clock)
9 RxOCLK+ Positive LVDS differential clock input (Odd clock)
10  [RxO3- Negative LVDS differential data input (Odd data)
11 RxO3+ Positive LVDS differential data input (Odd data)
12 |[RxEO- Negative LVDS differential data input (Even data)
13 |RxEOQ+ Positive LVDS differential data input (Even data)
14 |GND Ground
15 [RxE1- Negative LVDS differential data input (Even data)
16  |[RxE1+ Positive LVDS differential data input (Even data)
17 |GND Ground
18 |RxE2- Negative LVDS differential data input (Even data)
19 |[RxE2+ Positive LVDS differential data input (Even data)
20 |RxECLK- Negative LVDS differential clock input (Even clock)
21 RxECLK+ Positive LVDS differential clock input (Even clock)
22 |RxE3- Negative LVDS differential data input (Even data)
23  |[RxE3+ Positive LVDS differential data input (Even data)
24 |GND Ground
25 |INC No connection (for AUO test only. Do not connect)
26 [NC No connection (for AUO test only. Do not connect)

document version 3.0
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27 INC No connection (for AUO test only. Do not connect)
28 VDD Power Supply Input Voltage
29 |vDD Power Supply Input Voltage
30 |vDD Power Supply Input Voltage

|
7

SHFPIMG LA&EBEL LVDS C/N PIN 1 BLL LABEL

L/B C/NPIN 1

/% /

mannnnn
IIIIIII L]

]
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3.3 Electrical Characteristics

3.3.1 Absolute Maximum Rating

Product Specification

AU OPTRONICS CORPORATION

M190PWO01 V8

Permanent damage may occur if exceeding the following maximum rating.

Symbol Description Min Max | Unit Remark
vDD | Powersueply oy n63 | 60 | [volf Ta=250
Input Voltage
3.3.2 Recommended Operating Condition
Symbol Description Min | Typ | Max | Unit Remark
vbp | Powersupply | 45 | 56 | 55 | Vol
Input voltage
Power supply - 04 05 [A] |vDD= 5.0V, Black Pattern, Fv=60Hz
IDD Input Current
(RMS) 05 0.6 [A] |vDD= 5.0V, Black Pattern, Fv=75Hz
PDD VDD Power - 2.0 2.5 |[Watt] [VDD= 5.0V, Black Pattern, Fv=60Hz
Consumption 2.5 3.0 |[Watt] VDD= 5.0V, Black Pattern, Fv=75Hz
IRush Inrush Current - - 3.0 [A] |Note 3-1
Allowable VDD _ _
VDDrp Ripple Voltage - 500 | [mV] |VDD= 5.0V, Black Pattern, Fv=75Hz
Note 3-1: Inrush Current measurement:
Test circuit:
‘l- : T ]nﬂl' *| e
(High to Low) dolele A
St j . |‘ |
: ] gy R
[ 1€ o
o ! |
* o {
e ""
5.0V

oV
470us.

VDD riging time-

'
v \
' '
-
' b
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The duration of VDD rising time: 470us.

3.4 Signal Characteristics
3.4.1 LCD Pixel Format

1 2 1439 1440
1st Line |R|G|B|R|GB] - - - ccs s R|G|B|R|G|B
900 Line R|G|B|RIGBf -~~~ "="-"-""~--~ R|G|B|R|G|B

3.4.2 LVDS Data Format

) O
=X 8 Bit Color
X

X B4 Y OB3 x 083 Blt Order
C S\ MSB | R7 | 57 | B7
L 2 2 [alcls G x falod X )

: ! RE | GB | BB
|

e | \ / @ R5 | 55 | B8
o ! / \ : R4 | G4 | B4

rEo $r~:-er~?XrHXiP3X:‘=:xrﬂf xrpx ) P3| 3 | B2
SHE OO0 R2 | G2 | B2
ez ( >:,(_ XX XEE;XEEJXEPXEE-:):(_) R1 | G1 | Bf
res X rsv Y ee7 X ees Y ec7 Y o8 Y 7 Y ERs X ) LsB | RO | GO | BEO

Note 3-2:
a. O =“0Odd Pixel Data” E = “Even Pixel Data”
b. Refer to 3.4.1 LCD pixel format, the 1st data is 1 (Odd Pixel Data), the 2" data is 2 (Even Pixel Data) and
the last data is 1440 (Even Pixel Data).

(AR R RN RN RRRTRE
[RERRRRERINE] RRRRREN
(RRRRRRRRR L)) (LRRRRRA) 17
(R LR NN R NN RN IR RN
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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.

Color Input Data
Color E’:fe}'l RED data GREEN data BLUE data Femark
(MSB:R7, LSB:RO) (MSB:G7, LSB:G0) (MSB:B7, LSB:E0)
RF|RE|RS|RY4|RI|R2|RT|RD|GY|GE|GA|GA|G3|G2|G1|GD|BF |BE|BS|B4|B3|B2| 61|80
Black - gp|o|jo(ofo|lo0o|)ojofofo|o|0O|jojo(o|o|jo|0o|jo|0o|jofol0O|fD0
White - 11111 1 1 1 1 1 1 1 1111 (1]1 1 111 (1)1 ({111 {1]1
Gray 127 - op1]1 1 1 1 1 11011 T 111 (1]1 N s s Y O T Y O
La g|ojof(ofolo|jojofofo(o|0O|jojojo|(o|j0o|O0|lO0|0OlO0Of(O0O(0|fD0]| Black
Red
L2es [ 1 (1 ] 1 1 1 1 1 tjo|jof(ojojojo(ojojofojo(ojofojofo
La po|lojo(of(o0|0|0O|O p|(o|jo(o|ofo|{0f0| Black
Green
e A A W A W A gjlofojo|lojo|l0oO|0
La gjoyyojofofojojofofojojoyojojojofojofojo(0ojo|(0]0| Black
Blue
255 |0 |jojojofo|jo|jojofofofo|ojojojofo|tr 11|11 T11]1

IRRRRRRRRNNY ]
prnrRaEn
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3.4.4 LVDS Specification

a. DC Characteristics:

Symbol Description Min Typ | Max | Units Condition

LVDS Differential _
Vi Input High Threshold - - | +100 | [mV] |Vem=1.2V

LVDS Differential 3
VL Input Low Threshold -100 - - [mV] | Vem =1.2V

LVDS Differential

Vo | Input Voltage 100 - 600 | [mV]
LVDS Common Mode
Vew | voltage +1.0 | +1.2 | +1.5 | [V] | Vw-Vr =200mV

LVDS Signal Waveform:
Use RxOCLK- & RxOCLK+ as example.

Single-End

GND

b. AC Characteristics:

document version 3.0
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Symbol Description Min Max Unit Remark

Maximum deviation of
Foev input clock frequency - +3 %
during Spread Spectrum

Maximum modulation
Fnvobp frequency of input clock - 200 KHz
during Spread Spectrum

Freq ,
Fmax
Feck * Foev
Feik
Fmin
< 1 >
Fclk: VDS Clock Frequency Fmob

v

< Spread Spectrum> Time
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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 ot4 | o16 | 1801 | TN
Tdisp (v Active Th
P V) Vertical Section 900 | 900 | 900
Tblk (v) Blanking 14 16 901 Th
Fv Frequency 49 60 76 Hz
Th Period 760 964 1498 Telk
Tdisp (h Active Telk
P () Horizontal Section 720 | 720 | 720
Tblk (h) Blanking 40 244 778 Telk
Fh Frequency 449 | 550 | 882 KHz | Note 3-3
Tclk LVDS Clock Period 150 | 189 | 203 ns 1/Fclk
Fclk Frequency 341 530 | 671 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.);

document version 3.0 21



Product Specification

AU OPTRONICS CORPORATION

3.4.6 Input Timing Diagram

e

Thlkiw)

Tdisp{w)

M190PW01 V8

M Line

Imvalid Data

Invalid Data

H 1 Th
1 H 1
L Tdispih) N Thllih) o
[ S E
1 H 1
CE
1 ' |
RGE Data| Pixel Pixel Pixel Pixal Pixel Pixrel Pixel| Fixel| Pixel Pixa Pixel| PixalPixze Pixel Pixe
Imvalid Dgt= Invalid Data
{Cdd) M-q M-§ M-3 M- 1 = s ? = | 11 M-F ™M-2 M- 1 3
RSB Data| Pizel Pixel| Pixel Pix=l Fizel Pizxel Pixe| Pixel| Pixel| Pixe FizePizel | Pixe Fizel|l Pixe
Imvalid Dgt= Invalid Dg4a
(Even) | Mg M- M-Z M = 4 = s | 10| 1= M-4 M-I ™ = 4
RLTELRTTIY IRRTERT RNt
(RRNRRIREL]
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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.

Backlight Off

T1

M190PWO01 V8

90% 90% /
10% 10%
VDD T2 5 | T6 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.
T1 0.5 - 10 [ms]
T2 0 - 50 [ms]
T3 500 - - [ms]
T4 100 - - [ms]
Note 3-5
™ 0 50 [ms] Note 3-6
6 0 ] 200 [ms] xg:g g:‘;
T7 1000 - - [ms]

Note 3-5 : Recommend setting T5 = Oms to avoid electronic noise when VDD is off.
Note 3-6 : During T5 and T6 period , please keep the level of input LVDS signals with Hi-Z state.
Note 3-7 : Voltage of VDD must decay smoothly after power-off.(customer system decide this

value)

document version 3.0
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4 Backlight Unit

4.1 Block Diagram

The following shows the block diagram of the 19 inch Backlight Unit. And it includes 44 pcs LED in
the LED light bar. (4 strings and 11 pcs LED of one string).

w w w h 4
7 ¢ ¢ ¢ |
vy v w w Vs
4 4 ¥ 4 _
w h 4 w h 4
4 4 ¥ 4
Is Is Is Is
Y \4 \'4 Y
Connector
@) @) O @) @)
VsLep Ch1 Ch2 Ch3 Ch4

AR R RN RN RN RN RRRRTA)
AR RN R RN RN RN RN
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4.2 Interface Connection

4.2.1 Connector Type

Manufacturer ENTERY
Backlight Connector
Part Number 3707K-S06N-21R
Manufacturer ENTERY
Mating Connector
Part Number H112K-P0O6N-13B (Locking type)

Backlight Connector dimension:

HxVxD=79%x3.05x4.25, Pitch =1.0(unit = mm)

Eﬁ..
E

document version 3.0 25




Mating Connector dimension:

K

F18E' i DE"'T

| ——

LU

400025 e

700 + 023 |

]

document version 3.0

Product Specification

AU OPTRONICS CORPORATION

M190PWO01 V8

| e ]
— ——
=73
" . 3
1 = 8
(7.3)

AR R R RN R RN R RN AR RN RRRR]
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4.2.2 Connector Pin Assignment

Pin# Symbol Description Remark
1 Ch1 LED Current Feedback Terminal (Channel 1)
2 Ch2 LED Current Feedback Terminal (Channel 2)
3 VsLeD LED Power Supply Voltage Input Terminal
4 VsLeD LED Power Supply Voltage Input Terminal
5 Ch3 LED Current Feedback Terminal (Channel 3)
6 Ch4 LED Current Feedback Terminal (Channel 4)
-
| 1

SHIFFING LABEL BLU LABEL

Rear view of panel

LB CNT PIN1

i iidl!

LB Connector

document version 3.0 e 27

(RRNRRRRRRTNY



4.3 Electr

ical Characteristics

4.3.1 Absolute Maximum Rating

Product Specification

AU OPTRONICS CORPORATION

Permanent damage may occur if exceeding the following maximum rating.

M190PWO01 V8

(Ta=257C)
Symbol Description Min Max Unit Remark
90 [mA] 100% duty ratio
Is LED String Current 0 Duty ratio= 10%
150 [mA] Pulse time=10 ms
A
=
— B
Duty ratio= (A/B) X 100% ; (A: Pulse time, B: Period)
4.3.2 Recommended Operating Condition
(Ta=257C)
Symbol Description Min. Typ. Max. Unit Remark
100% duty ratio of LED
s LED String Current - 45 50 [MA] _ uly ratio o
chip
Is=45mA 100% dut
Vs | LED String Voltage 275 | 31.9 | 363 | oy |'S*OMA @ 100% duty
ratio; Note 4-1, Note 4-5
Maximum Vs Voltage ) Is=45mA @ 100% duty
AVs | beviation of light bar - 22 [Volt] ratio: Note 4-2
LED Light Bar Power
PsLu J . - 5.742 | 7.26 | [Watt] | Note 4-3
Consumption
LTep | LED Life Time 30,000 - - [Hour] | Note 4-4
Over Voltage Protection 110%
OVP | 9 ° ; .| [Vol] | Note4-5
in system board Vsmax

document ve

rsion 3.0
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Note 4-1: Vs (Typ.) = Ve (Typ.) X LED No. (one string);

a. Ve: LED chip forward voltage, V¢ (Min.)=2.8V, Vg(Typ.)=3.2V, Vg(Max.)=3.6V
b. The same euqation to calculate Vs(Min.) & Vs (Max.) for respective V¢ (Min.) &

Ve(Max.);
+ VF -
O Q0
H\i\ Is
LED chip

Note 4-2: AVs (Max.) = AVe X LED No. (one string);
a. AVe. LED chip forward voltage deviation; (0.2 V , each Bin of LED V)

Note 4-3: Pgiy (Typ.) =Vs (Typ.) X Is (Typ.) X4 ; ( 4 is total String No. of LED Light bar)
PsLu (Max.) = Vs (Max.) X Is (Typ.) X4 ;

Note 4-4: Definition of life time:
a. Brightness of LED becomes to 50% of its original value
b. Test condition: Is = 50mA and 25°C (Room Temperature)

Note 4-5: 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.

Note 4-6: AUO strongly recommend “Analog Dimming” method for backlight brightness
control for Wavy Noise Free. Otherwise, recommend that Dimming Control Signal
(PWM Signal) should be synchronized with Frame Frequency.

Note 4-7:  Ensure that the LED light bar is not subjected either forward or reverse voltage while
monitor set is on standby mode or not in use.
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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=50L(], 80%RH, 300hours

High Temperature Operation (HTO) | Ta= 5001, 50%RH, 300hours

Low Temperature Operation (LTO) | Ta= 0], 300hours

High Temperature Storage (HTS) Ta=60L1, 300hours

Low Temperature Storage (LTS) Ta=-200], 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, 1Y, £Z (one time for each Axis)
Thermal Shock Test (TST) -20[1/30min, 6001/30min, 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 -2001 to
600, 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 RN RRRRRRIUURIRRRRRIIRRRUNERERRRIED
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6 Shipping Label

The label is on the panel as shown below:

I EAATTTAIRTEOTTIRIOIION Mo sadamwo ve skt
XK XX XK A Optronics R RoHS
MADE. IN* XX00C () 0

T T AT T

Note 6-1: For Pb Free products; AU willadd: &8 for identification.

Note 6-2: For RoHS compatible products, AUO will add ReHS| 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.
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7 Mechanical Characteristics

document version 3.0

NOTES:

1. THE DIMENSION EXCLUDES DEFORMATION

2. TOLERANCE WITHOUT NOTICED TO BE +0.5MM

3, SUGGEST FOR CUSTOMER SCREW SELESTION:
CUSTOMER ASSEMBLY TOLERANCE + CUSTOMER CHASSIS THICKNESS

4. LB CONNECTOR TO BE 3707K-SOD6N-21

5. TORQUE OF M3 USER HOLE SHOULD BE WITHIN 4 KGF-CM

AND RE-SCREW 10 TIMES,

Avoid Touching COF Position When Doing

Mechanical T

349,94
0
27356
| o | =N = = N ] B 194.18
114.80
42800 + 050 (OUT SIZE) 103 +05 749 (550450
2140 2140 COF IC
& 71 7 7 Z) Z —e 0 V22227 4 7 vz,
| 3o | 19132 1
SIS
| ol |
| B3 =1 T F
| “lo 40824+ 030 (A-A I & ‘
= 2 s8Rt L0 | g
I = g 4 B AN
N g Slsmiocd ol smnca h
I AT +H 3 - g
e b wser-rae 1 R = s g 199.00
2| I = =~ (Mark
? = 3 o Line)
= +H &K
5 5
& = -
¥ N
o S
= -
D 2 o
41224 + 030 (BEZEL DPEN) -
7.70
o -] L) =
40 44 +03
|
i = = [ = b
MAXY
0 %ﬂ 0
SECTION
SECTION . B B
X,USEP’HDLE,L]’X,UchsL’EHDLgﬁEé X_USER-HOLE _R1 X,USSEEARLEHDLBEEJE[I]
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8 Packing Specification

8.1 Packing Flow

Corner angle Moisture-proof film
Stretch film [T~ {——+ /
|

————

)

Label N iﬁ 7 7_ PET band

= A;%%

\7 I =

[

~ é \__ Corner angle

= I ]
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8.2 Pallet and shipment information

Specification
Item Remark
Q'ty Dimension Weight(kg)
Panel 1 428(H)mm x 278(W)mm % 10.3(D)mm 1.52
Cushion 1 --- 2.178
Box 1 485(H)mm * 372(W)mm x 325(D)mm 1.12 without Panel & cushion
Packing Box 14 pcs/Box 485(H)mm % 372(W)mm * 325(D)mm 24.9 with panel & cushion

Pallet 1 1150(L)ymm x 980(W)mm x 132(H)mm 15.0
Pallet after Packing | 18 boxes/pallet| 1150(L)mm x 980(W)mm x 1185(H)mm 463.5
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