NUO Product Specification  wssxmoro

AU OPTRONICS CORPORATION

() Preliminary Specification
(V) Final Specification

Module 19.5” Color TFT-LCD
Model Name M195XTNO01.0
Customer Date Approved by Date
Howard Lee Dec 20, 2013
Approved by Prepared by Date
Vincent Chan Dec 20, 2013
Note: This Spec]flcatlon is subject to AU Optronics corporation
change without notice.

RN RN IR NI E
O O T T T R R R T R LT L] OO T
document version 1.0 BERRR RN RN AN R RN RN Riini

For STAR Internal Use'OrilyProvided By lewisjao On 2014/04/15




NUO Product Specification  wssxmoso

AU OPTRONICS CORPORATION

Contents

1 Handling PreCauUtiONS......coiiiiiii e ettt e e aaaaans 4
2 General DesCriPtiON ... e e e e 5
2.1 Display CharacCteriStiCS..........ccoiiiiiiiiiiicccee ettt e e e e e e e e aaeeaes 5
2.2 Absolute Maximum Rating of Environment ... 6
2.3 Optical CharacteriStiCS .......cccoeiieiieeeeeee et e e e e e e e e aaa e 7

B TFT-LCD MOAUIE..... et e e eee e ennnns 11
K T = o Yo QI 1= T = o PPN 11

X 0020 | 1 (=T =oY@ o) o] 1Y [ o I 12
I B 0] o1 [=Tox (o] gl 1Y/ o 1= NP O OO TRPRRPP 12

3.2.2 Connector Pin ASSIGNMENT ...t e 12

3.3 Electrical CharacteriStiCS.......cccuuuuiiiiiiiie et e e e e e e s e 14
3.3.1 Absolute Maximum Rating .........cooouuiiiiiiiii e 14

3.3.2 Recommended Operating Condition.............ccccooeiiiiiiiiiiiiii e e 14

3.4 Signal CharacteriStiCS ...t a et e e e e e e 15
3.4.1 LCD Pixel FOrMaAL......ccoiiiiiieee et e e eeaee e 15

3.4.2 LVDS Data FOrmat.......cccoooiiiiiieeeeeee e e 15

3.4.3 Color versus INput Data ............ooiiiiiiiiicccec et ———— 16

3.4.4 LVDS SPECIfiCAtiON ... .. 17

3.4.5 Input Timing SpecCifiCation ..............ouuiiiii i et 19

3.4.6 Input TIMING Diagram .........oooi oot 20

3.5 POWEr ON/OFF SEQUENCE .....uuiiiiieieeee et e e e e e e e e e e e e 21

4 Backlight Unit. ... e e e e e e 22
I (o Tod [ I = To | = o S 22

v S 1] (=Y g = (ot @7 o] o T=Tex 1o o [N U 23
4.2.1 CONNECIOr TY P ... ittt ettt e e e e e e e e e e e e e e e e e e e e e aaaaaaaeanes 23

4.2.2 Connector PiN ASSIGNMENT..........oiiiiii it 25

4.3 Electrical CharaCteriStiCS.......uuii it e 26
4.3.1 Absolute Maximum Rating ..........oooiiiii e 26

4.3.2 Recommended Operating Condition...............uuiiiiiiiieii e, 26

5 Reliability TeSt. ..o e e 28
6 Shipping Label ... ... e e 29
7 Mechanical CharacterisStiCS........ccvvviiiiiiiiii e 30
8 PacKing SpecCifiCatioN ... ...cooiiiiiii e e aa e aaeas 31
8.1 PaCKING FIOW......ooiiiiiiiiiii e et e e e e e e e e e e e e e aaaeas 31
8.2 Pallet and shipment information.............cccoooii i e 32

document version 1.0 QLLIRIRTTT] ERRNRRRNRRRRRR

For STAR Internal Use O:nly"-"P'rb'v'rd'e'd"By lewisjao On 2014/04/15



Product Specification

M195XTNO01.0

AU OPTRONICS CORPORATION

Record of Revi

sion

Version

Date

Page

Old description

New Description

Remark

0.0

2013/10/17

All

First version release

1.0

2013/12/20

2.1 Display Characteristics
Weight : 1430

2.1 Display Characteristics
Weight : 1380
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3.3.2 Recommended Operating Condition-

3.3.2 Recommended Operating Condition-

symbol]

symbol] Mine| Typo| Maxd unit/ Remark: wine]_Type[ Max unit.] Remarko
Power supply < - Prwer supply o
VoDe | eitanee | 457 | 07| 58| o e e R A
oo | Powersupplys | o | 05e] 0o (Al [VDD=50v, BlackPattem, Fr=60Hz: obe | Prwsramlye | o | 00| nao| o) [VOD= 50V, Black Patem, Freilz:
Input Curtent sy | 70| p.ac| [Ale [VD= ANV, Rlack Pattam, Fy=ifHzo nput Carrent @m0 6o | 070 | (Al [VDD= 50V, Black Patem, Fr=75Hz>
oo | VDD Power o | 250| 300 [Watt){VDD= 50V, Black Pattem, Fy=60Hz> oo | oD Power ~ | 25°| 500 [watt]|vDD= 50V, Black "atern, FeBOHz-
Consumptione o | 38| 400 [Walt){vDD=50v, Black Pattem, Fv=75Hze Consumptiane o | 30| 35¢|[Waltl{¥DD= 50V, Black Patem, F=75Hzo
Rushe | InrushCurrente | o | o | 30| [Al |Note 310 Rushe | Inrush Currente | o | -0 | 30| (Al |Note 39
Allowaale VDD - N ‘Allowable VD - .
VoD | R e | - | = | 5000 mV1e|vDD=50v. Black Pattem, Fe=Tsize vome | M e | o | - | 5000 (mV)o|vDD= 50V, Black Patem, Fe=7hz

26

4.3.2 Recommended Operating Condition.

4.3.2 Recommended Operating Condition.

a. Ve LED chip Torward valtage, V (Min }=2 8Y, Ve(Typ J=3.1V, Ve(Max =3 4V(TED}
b. The same eugation to calculate Vs(Min ) & Vs (Max ) for respective Ve (Min) &

(Ta=25% ) (Ta=25'C)e
Symbol{  Desci Wino | Typo| Maxe| unito Remark: Symbol]  Descri Mine | Typ.o| Maxo unit Remark:
% 0% dat f LED
s | LED String Curent - 60° | 66 | [male WSD/ duty ratie of LED s | LED String Current= - I I e
chipe chip
2240 | 2480] 2700 s=60mA @ 100% duty 5 srae | 2ase| 2300 J
Voo |LEDStngVotage @ | (TaD)e | TBD)| (TBDM YO 4 o vore g1, mote s || V57 | LED ST votase © IO ] vt Mot 4, Mote 45+
Naxmum Vs valtage | e 1s=60mA @ 100% duty ||| s, | MEIMUM V5 Volage B | e | 1=80m @ “00% uy
V57| Deviation of lignt bare - | By MO | nrore 0 | Deviation of light bare Ve | Nete 4-2°
LED Lignt Bar Power 5950 650 LED Light Bar Power
oL | o mntion - {TED)q (TED)q [Wattle|Note 4-3 PaLe | (o umotion « - 585¢| 650 | [Watlle| Note 4-3-
LTiepe | LED Lite Time o 30,0000 | -0 | - | Houro| Note 44 LTiepo | LED Life Time 00000 | o | o | oo Note e
Over vaitage Protection | 110% Over votage Pretection | 1100
y ov <o || Voo | aote 450
OVPe | o ster boarde yomaxe o - | [voltle | Note 4-50 " | in system board« mexe < - | [Vale | Not
Vs (Typ) = Ve (Typ.) XLED No. (one string); + Note 4-1: Vs (Typ.) = Ve (Typ) X LED No. (one string);

a. Vi LED chip forward voltage, Ve (Min)=2.8Y, Ve(Typ.)=3.1V, Ve(Max)=3.4vo
b, The same eugation to calculate Vs(Min.) & Vs (Max.) for respective Ve (Min.) &

VelMax), Ve(Max); ©
27 e v
oy ]
o o o o
Is Is
LED chip . LED chip

30

Modify note description

ol ~ | ] 4
1 R - @ﬁﬁ
o i 23 - »

: mq‘ -~

Avold touching COF position when doing
mechanical design

£

ﬁ{

(1 Avoid touching COF position when doing
mechanical designe

(2) The user hole depth of the light bar side
is different from the ather side

8.2 Pallet and shipment information.

82 Pallet and shipment information
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1 Handling Precautions

1)
2)
3)
4)
5)

6)

7)

8)

9)

10)

11)

12)
13)

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 and 35  at normal humidity.
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2 General Description

This specification applies to the 19.5 inch wide Color a-Si TFT-LCD Module M195XTNO01.0.
The display supports the HD - 1366(H) x 768(V) screen format and 16.7M colors (RGB 6-bits +
Hi-FRC data). The input interface is 1-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 25 condition:

ITEMS Unit SPECIFICATIONS
Screen Diagonal [mm] 493.92 (19.45")
Active Area [mm] 434.0 (H) x 235.8 (V)
Pixels H x V - 1366(x3) x 768
Pixel Pitch [um] 317.7 (per one triad) x307
Pixel Arrangement - R.G.B. Vertical Stripe
Display Mode - TN Mode, Normally White
White Luminance ( Center) [cd/m®] | 200 (Typ.)
Contrast Ratio - 600 (Typ.)
Response Time [msec] | 5 (Typ., on/off)
Power Consumption [Watt] | 8.5 (Typ.)
(LCD Module + Backligh unit) LCD module : PDD (Typ.)=2.5 @ Black pattern,Fv=60Hz
Backlight unit : PgLy (Typ.) =5.95 @Is=60mA

Weight [Grams] | 1380
QOutline Dimension [mm] 452(H) x 263(V) x 10.5(D) Typ.
Electrical Interface - 1 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

A A A S AT S AR A TY) 5
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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

Glass surface temperature
(operation)

+65

[°Cl]

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.
1.90% RHMax (Ta 39 )

2. Max wet-bulb temperature at 39

3. No condensation

Relotive Humidity (URHY

Operating Range

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,ls=60mA,Ta=25

Symbol Description Min. | Typ. | Max. Unit Remark
Lw White Luminance (Center of screen) 160 | 200 - [cd/m2] Note 2-2
By SR-3
Lun Luminance Uniformity (9 point 75 | 80 e | NS
uni uminance Uniformity (9 points) - By SR-3
CR Contrast Ratio (Center of screen) 360 | 600 - - Note 2-4
By SR-3
OrR | Horizontal Viewing Angle Right 35 | 45 -
oL (CR=10) Left 35 | 45 -
Oy Vertical Viewing Angle Up 15 | 20 -
CR=10 - -
@, ( ) Down 40 | 45 degree]| NOte 25
OrR | Horizontal Viewing Angle Right 35 | 45 - By SR-3
o, (CR=5) Left 35 | 45 | -
Oy Vertical Viewing Angle Up 15 20 -
@, (CR=5) Down 40 | 45 -
Tq Rising Time - 3.8 55
. . . Note 2-6
Tk Response Time Falling Time - 1.2 25 | [msec]
.. . By TRD-100
- Rising + Falling - 5 8
R« Red x 0.614 | 0.644 | 0.674
Ry Redy 0.303{0.333 | 0.363
Gx Greenx  10.292 | 0.322|0.352
Gy Color Coordinates Greeny |0.593|0.623|0.653 oy SR
CIE 1931 ) y SR-
Bx ( ) Blue x 0.125]0.155]0.185
By Bluey  |0.028]0.058|0.088
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

ARRRRRARRRINNNLL]
(LRRRRRRRRRINNTY]
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Note 2-2: Equipment setup :

Photo detector (SR-3, TRD-100)

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

__________________ e a3
%1 %2 P3 , v/10
’ VI2
& O 35_ ____________ !3_9_"“_ Y’
P7 I%:’S PS : vHM1o
A — | S— b

IRERTERL
RERRRRED
(NUNRRRRRNNN
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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 ' Q\{{ 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, Tgr), 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, T
1 1 1
o e — e
1 1 1
1 1 1
Optical i White Black :IBIack White 1
response 1 1 :
: . .

:

1
1 Frame —4— 1 Frame —

AR RN R RN RN RN
| 1
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Note 2-7: Crosstalk measurement
Definition:
CT = Max. (CTw,CTy);

Where
a.Maximum Horizontal Crosstalk :
CTH = Max. (l YeL — YaL | /YAL x 100 %, | Ysr — YaR | /YAR x 100 %);
Maximum Vertical Crosstalk:
CTV = Max. (l Yeu — Yau | /YAU x 100 %, | Ysp — Yap | /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
' - Yy (HI2VI8) | Yoy (HI2V8)
O‘ (Hi4 vid)
Yo (HBVIZ) Yup (THIBNI2 u Ve (THIB W2
oL | +O Gray 127 O*_AR( ) YBL(HIS,VIQ)_M_BR( )
Yap (HI2 74I8) Yoo (HfQ,TWEB)_ - (3H4 3vid)
(HW {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 1.0 10
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3 TFT-LCD Module
3.1 Block Diagram
The following shows the block diagram of the 19.5 inch Color TFT-LCD Module.

LVDS DC/DC Gamma Yvyy
Signal » Converter » Correction Q
. _ D1 D4098
o G1
g ‘ M X-Dri IC
-Driver
VDD =
o Timing TFT-LCD
- O LVDS
- mp{ Controller 1366(x3) x 768
Receiver Mini LVDS )
Transmitter Pixels
G768
ASIC

Control Board

mannnnn
RINRTTL]

(RIRERTT
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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
Part Number FI-X30HL (Locked Type)

3.2.2 Connector Pin Assignment

PIN # Symbol Description Remark
1 NC No connection
2 NC No connection
3 NC No connection
4 NC No connection
5 NC No connection
6 NC No connection
7 GND Ground
8 NC No connection
9 NC No connection
10 INC No connection
11 NC No connection
12 |RxINO- Negative LVDS differential data input
13 |IRxINO+ Positive LVDS differential data input
14 |GND Ground
15 |RxIN1- Negative LVDS differential data input
16 [RxIN1+ Positive LVDS differential data input
17 |GND Ground
18 |RxIN2- Negative LVDS differential data input
19  [RxIN2+ Positive LVDS differential data input
20 RxCLKIN- Negative LVDS differential clock input
21 RxCLKIN+ Positive LVDS differential clock input
22  |RxIN3- Negative LVDS differential data input
23  |[RxIN3+ Positive LVDS differential data input
24 INC No connection (for AUO test only. Do not connect)
25 |INC No connection (for AUO test only. Do not connect)
26 [NC No connection (for AUO test only. Do not connect)

document version 1.0 12
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27 NC 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
Hodue Shipping Label 6%,! A [ BLU Barcode Labe
7-7.6 7=76
JﬂL o = J =
(®)
Pin1 Pin 30
QU ey
B e e b 15
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3.3 Electrical Characteristics

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

Symbol Description Min Max | Unit Remark
vpp | PowersSupply | o\p o3 | 6.0 | [vol Ta=25
Input Voltage

3.3.2 Recommended Operating Condition

Symbol Description Min | Typ | Max | Unit Remark
vDD | Powersupply | 5 | 54 | 55 | [volf
Input voltage
DD Power supply - 05 0.6 [A] |vDD= 5.0V, Black Pattern, Fv=60Hz
Input Current (Rms) 06 | 0.7 [A] |vDD=5.0V, Black Pattern, Fv=75Hz
PDD VDD Power - 25 3.0 |[Watt] VDD= 5.0V, Black Pattern, Fv=60Hz
Consumption 30 | 3.5 |[Watt] VDD=5.0V, Black Pattern, Fv=75Hz
IRush Inrush Current - - 3.0 [A] |Note 3-1
vDDrp | Allowable VDD ) - | 500 | [mV] |VDD=5.0V, Black Pattern, Fv=75Hz
Ripple Voltage

Note 3-1: Inrush Current measurement:

Test circuit:
w0 @
1 o
1 1 _%
| e “ e g - - Won
_';:th -:.! | {LCD Moduls Input)
=
| 1 i1
(High ta Low) I _-_:L:.l. |
Control = "‘I" = |
signal . L. o2
= JE| D)
l

¥ T I
3 S A SET | w1 Oo1uFaEEY

90%., 5.0V

10%.,
ov. : :
-4—-2 470us.

VDD rising time.

The duration of VDD rising time: 470us.

TRERTY 14

1
H mn
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3.4 Signal Characteristics

3.4.1 LCD Pixel Format

3.4.2 LVDS Data Format

RXCLKP

RxCLKN

RXINO P/N
RXIN1 P/N
RXINZ P/N

RXIN3 P/N

document version 1.0
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1 5 1365 1366
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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 I_Gerfeyl RED data GREEN data BLUE data Remark
(MSB:R7, LSB:R0) (MSB:G7, LSB:G0) (MSB:B7, LSB:B0)
RY|RE|RS|RY4|RI|RZ2|RT|RD|GY |GE|GA|GA|G3|G2 |61 |GO|B7 |BE|Ba|B4|B3|B2|6B1|BO
Black - gp|ojo(o|(o|o|jojofofo0|j0o|jo|jofo(0|O|O)OD|O)OD|lO|DO]lO|D0O
White - 111111 1 1 1 1 1 1 1 1 1 1 1111 {11 ({11711 1(1
Gray 127 - [ e I Y 1 1 1 11011 1 1 1 1 Tt 1afry1 {1ty 17111(1
La g|lojofofo|jo|ojofofo|jo|jojofo(o|(O0|0D)JO0o|jO)0O|lO|0O|0]| 0O Black
Red
a5 (1 (1|1 ]1 1 1 1 tjo|jo|ofojojo(ojojofojojojofojo|0
La pg|lojof(o|o|joj0O|0O p|lo|joj|jo|opo|l0| 0] Black
Green
Zes (0 (oo jo|(of{ojo)0 gjo|lofofojo|lofa0
La g(oyojofofojo)ofofojoyjojofojojo|ojojof{o|0o|0O|l0]|0]| Black
Blue
255 |0 |ojo(yo(o|jojojofofo|jojofofofo|lo)1r)1]1]1 T{1 11

(RRRRARRR1)
IINITL]

H mnnnnn
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Product Specification  wmisxvo10
AU OPTRONICS CORPORATION

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
V1L Input Low Threshold -100 - - [mV] | Vem =1.2V

LVDS Differential

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

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

Single-End

RxOCLK-

RxOCLK+

GND

Differential Signal

ov

(AR RN R RN RN RRNNRRRRRRN R
(AR RN RN NN 1n
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Product Specification ~ wmiesxmnoL0
AU OPTRONICS CORPORATION

b. AC Characteristics:

Symbol Description Min Max Unit Remark

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

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

Freq ,
Fmax
I Fck * Fpoev
Fclk K
Fmin
1
Fmobp

< Spread Spectrum>
Fclk: LVDS Clock Frequency

[ERRRRERTRLLL
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Product Specification M195XTNOL.0
AU OPTRONICS CORPORATION
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
Tdisp (v Active Th
P V) Vertical Section : 768 | 768 | 768
Tblk (v) Blanking 25 40 525 Th
Fv Frequency 50 60 76 Hz
h Period | 1454 | 1606 | 2047 | TOK
Tdisp (h Active Telk
P () Horizontal Section : 1366 | 1366 | 1366
Tblk (h) Blanking 88 240 | 681 Telk
Fh Frequency 39.7 | 485 | 64.6 | KHz | Note 3-3
Fclk Frequency 577 | 77.9 | 94.0 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 1.0
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Product Specification

AU OPTRONICS CORPORATION

3.4.6 Input Timing Diagram

.

Thlkiw)

Tdisp{w)

o
AT
Tl_?

M195XTNO1.0

M Line

Imvalid Data

- = = — .
Lim Lim Lim Lim

Invalid Data

DE

RGE Data| Pixe
{Cdd) ™M-7

RGB Data| Pize
(Ewven) M-d

| | | i |
- -I_U_U_U—U_U_U_I- W .I_l_l_rl_l_l_l_l_l_l_l_l. J_U_U_U‘
%: Tclk:{ :
' ' I Th ' I
i i
L Tdisp(h) s Thlkih) ~
[ e E
i 1 i
Fixal| Pixel Pixal| Fixel Pixel Pixal| Pixel| Fixel RPixe Fixel Pixel Bixa Fixel Pixe
Imvalid Dgta Invalid O a=
M-5 M-3F M-1 1 = 5 z = 11 M-5 M-3 M- 1 =
Fixel| Pixel Pixeal Pixel Pixel Pixel| Pixel Pixel| Rixe FixePizel | RPixe FPixel Pixe
Imvalid Dsta Invalid Ds4=a
M- M-3 ™ = <+ = =] 10 1= M- ™M-3 ™M = <+
(RRRRARRR1)
T
ITTTTT 20
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Product Specification  wmisxvo10
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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 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 - 4 [ms]
Note 3-5
T5 0 50 [ms] Note 3-6
T6 0 - 150 [ms] Note 3-6
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.

|||||||

TRERTY 2
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4 Backlight Unit

4.1 Block Diagram

The following shows the block diagram of the 19.5 inch Backlight Unit. And it includes 32 pcs LED
in the LED light bar. (4 strings and 8 pcs LED of one string).

h 4 h 4 h 4 h 4
g ¢ ¢ ¢ |
vy v w w s
4 4 4 4 _
h 4 h 4 h 4 h 4
4 4 4 4
s ls ls ls
Y A\ A4 Y
Connector
@) @) @) @) @)
Vsiep Chi Ch2 Ch3 Ch4
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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:

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

?3.
E
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Mating Connector dimension:

F1BE' i E,".";'r

| ——

_H - e

I 5 i
Lk 2ad 025 | | — -
A0+ 025 = o "
3424 043 Z @ o
7.00 + 025 .
| = g | —

BEEEEN (9
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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)

- .

i

document version 1.0 25

For STAR Internal Use Only - Provided By lewisjao On 2014/04/15



Product Specification M195XTNOL.0
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4.3 Electrical Characteristics
4.3.1 Absolute Maximum Rating
Permanent damage may occur if exceeding the following maximum rating.
(Ta=25 )
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
=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% duty ratio of LED
s LED String Current - 60 66 [MA] _ ity ratio o
chip
Is=60mA 100% dut
Vs | LED String Voltage 224 | 248 | 27.2 | oy |'STOOMA @ 100% duty
ratio; Note 4-1, Note 4-5
Maximum Vs Voltage ) Is=60mA @ 100% duty
AVs | beviation of light bar - 1q [Volt] ratio: Note 4-2
LED Light Bar Power
PsLu J . - 595 | 6.5 | [Watt] | Note 4-3
Consumption
LTiep | LED Life Time 30,000 - - [Hour] | Note 4-4
Over Voltage Protection 110%
OVP | . - - [Volt] | Note 4-5
in system board Vsmax

document version 1.0

26

For STAR Internal Use Only - Provided By lewisjao On 2014/04/15




Product Specification ~ wmiesxmnoL0
AU OPTRONICS CORPORATION

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

a. Ve: LED chip forward voltage, Ve (Min.)=2.8V, Ve(Typ.)=3.1V, Vg(Max.)=3.4V
b. The same euqation to calculate Vs(Min.) & Vs (Max.) for respective V¢ (Min.) &

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

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

Note 4-3: PpgLu (Typ.) = Vs (Typ.) X Is (Typ.) X 4 ; ( 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 = 60mA and 25 (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.

mannnnn munnn
RINRTTL] nnnnns
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5 Reliability Test

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

ltems Condition Remark

Temperature Humidity Bias (THB) Ta=50 , 80%RH, 300hours

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

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

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

Low Temperature Storage (LTS) Ta=-20 , 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 /30min, 60 /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 -20 to
60 , 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 R RN RN RN
LR RN R RN NN RN RN
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6 Shipping Label

The label is on the panel as shown below:

LA AR TR AT LT T N
XK XX XK AU Optronics AR ROHS
MADE. IN* XXX00C () 0

It T AT T

XXXX XXX XX XXKXKXAKXKKAK

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

@X) 48 +03
M3 User Hole

NOTE

L. 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. TORQUE OF M3 USER HOLE SHOULD BE WITHIN 3 kgf-cm
AND JUST RESCREW 10 TIMES

5] 5. USER HOLE SCREW PENETRATION is 3.mm MAX
C 1 J
215+ 03 215+ 03
] - ]
452+ 05 (OUTLINE) 25696
4372+ 05 (OPEN AREA) 148.3 pci )
| 105405 |_3965 ‘ 0 ts ‘ §%
™l R S I 55 I 535255, [ = =1
f e + Al | ’—‘
43398+ 0.3 (ACTIVE AREA) gé A e ‘5 0 o
ACTIVE AREA CENTER % % =76 =76
7 52 g Z=71
o L de A _aen]| /
| 4 ACTIVE AREA
Z ) Cl86 (126 205 (22195
E @26)
g 16
‘ SCALE  0.700 F%
E %% 4.3 (MAX)
é § j;;u »E A=— SECTION B-B
; R e, 180+ 03 180+ 0.3 SCALE 2om
: L —— —_—— = = 31 (MAX)
n—
H T Le - wssma
(1) Avoid touching COF position when doing T i teirow
mechanical design
(2) The user hole depth of the light bar side
is different from the other side Ver 10
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8 Packing Specification
8.1 Packing Flow

Module.,

Faste protect film.,

1 pos Module/ESD

S
L Cpen top cover.,

Stretch film

Label

' 15pcs/Carton

Faper cartan., l

Corner angle Moisture-proof film

;_ PET band

g
Sl

NIAN
N

1 C 1
] \__ Corner angle

Ver 1.0

R
Put top cover.,
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8.2 Pallet and shipment information

Specification

Item Remark
Q'ty Dimension Weight(kg)
Cushion 1 - 2 Kg
without Panel &
Box 1 526(L)mm x 299(W)mm x 335(H)mm 0.7Kg cushion
Packing Box 15 pcs/Box | 526(L)mm x 299(W)mm x 335(H)mm 24.15Kg with panel & cushion
Pallet 1 1150(L)mm x 910(W)mm x 138(H)mm 15Kg
Pallet after 18boxes/
Packing pallet 1150(L)mm x 910(W)mm x 1143(H)mm| 449.7Kg
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