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Product Specification M195RTNO1.1

AU OPTRONICS CORPORATION

1 Handling Precautions

1

A W N

)
)
)
)
)

(9]

document version 1.0 TIIIIL

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

Wipe off water drop immediately. Long contact with water may cause discoloration or spots.
When the cell surface is soiled, wipe it with absorbent cotton or other soft cloth.

Since the cell 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 press or pat the panel surface by fingers, hand or tooling.

Please handle TFT cell with care. The FPCs can only sustain for quite limited stress.

The cell package tray is packed in clean room. Please do pack & unpack it in clean room.

At the insertion or removal of the Signal Interface Connector, be sure not to rotate nor tilt the
Interface Connector of the TFT cell.

) Pls 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.
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Product Specification M195RTNO1.1

AU OPTRONICS CORPORATION

2 General Description

This specification applies to the 19.5 inch wide Color a-Si TFT-LCD Module M195RTNO1.1.
The display supports the HD+ 1600(H) x 900(V) screen format and 16.7M colors (RGB 6-bits +
Hi-FRC data). The input interface is Dual channel LVDS.

2.1 Display Characteristics

The following items are characteristics summary on the table under 25°C condition:

ITEMS Unit | SPECIFICATIONS
Screen Diagonal [mm] | 495.3 (19.57)
Active Area [mm] | 433.92 (H) x 236.34(V)
Pixels H x V - 1600x3(RGB) x 900
Pixel Pitch [um] |271.2 x 262.6
Pixel Arrangement - R.G.B. Vertical Stripe
Display Mode - TN Mode, Normally White
Response Time [msec] | 5 (Typ., on/off)
Power Consumption [Watt] | VDD line : PDD (typ)= 3.5 W
Weight [Grams] | 335.6 gram
Electrical Interface - Dual channel LVDS
Support Color - 16.7M colors (RGB 6-bit + Hi FRC)
Surface Treatment - Anti-Glare, 3H
Temperature Range 0to +50
Operating °C] -20 to +60
Storage (Shipping)
Cell transmittance ] ol Em:)) Base on AUO LED Backlight
Cell thickness [mm] |1.265

document version 1.0
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Product Specification M195RTNO1.1

AU OPTRONICS CORPORATION

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 [°C] Note 2-1
Tos | Gessarcetemeesle | o | s | f | eeRl
HOP Operation Humidity 5 90 [Y%oRH] Note 2-1
TST Storage Temperature -20 +60 [°C]
HST Storage Humidity 5 90 [Y%oRH]

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

1.90% RH Max ( Ta =397C)
. Max wet-bulb temperature at 39°C or less. ( Ta =397C)
3. No condensation

\o}

Twh=3%C

m T=40°C H=90%

a0

el

20
=31]
byl
I

<
2655
o
a3
e
5
e
gt
5%
iy
Pl
o5
505
potes
55

.

eEratere
55
535
‘0
%
4
5
gt
55
5
o
’9
%
%
525
S

00.0.0.0

R
e

1%

0!

5

S

S

o

2!

s

&

&

&

bessietete:
ol

<

5
:: S0
<

5
egetele!

25N

LS
ot
otetele!
S
0.0. 4,

5%
%
£33
2058
S5
$535
255
g
55

25
%
oy
55

0..

49

Relotive Hurmidity CGRHY

=3

Terperature *0

Operating Range KKK Storage Range RS EANNNNN

R R R RN RN R RN RN NN
RRNINRTT]Y [IRRRRN RN

document version 1.0 AEERRARLARLE EALIXSEER 6

pnRRRRERRnR [ELERRIRURRINAN!




Product Specification M195RTNO1.1
AU OPTRONICS CORPORATION

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=65mA,Ta=25"C

Symbol Description Min. | Typ. | Max.| Unit Remark
Ty Rising Time - | 38|55
T Response Time Falling Time - 12 | 25 | [msec] Note 2-3
- Rising+Faling | - | 5 | g By TRD-100

Note 2-4

- - 15 | [%]
CT Crosstalk By SA-3
Note 2-5

i - - | -20 | [dB]
Fas Flicker (Center of screen) By SA-3

Note 2-2: Equipment setup :

Photo detector (SR-3, TRD-100)

\

Measured distance (50cm)

LCIKPaneI

TFT-LCD Module
\ 4 /

Center of the screen
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Product Specification

AU OPTRONICS CORPORATION

Note 2-3: 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)

100
Optical
response
0

%

M195RTNO1.1

TF TR .
| 1 |
o e ] e
: : I
1 | |
: White Black :Black W hite :
] 1 |
i S '
4— 1 Frame —¢— 1 Frame —

Note 2-4: Crosstalk measurement

Definition:

CT = Max. (CTu,CTv);

Where

a.Maximum Horizontal Crosstalk :
CTu=Max. (| YeL—YaL |/ YaL x 100 %, | Yer— Yar |/ Yar x 100 %);
Maximum Vertical Crosstalk:
CTV = Max. (| YBU —YAU | /YAU x 100 '%:, | YBD —YAD | /YAD x 100 '%:);

b. Yau, Yap, YaL, Yar = Luminance of measured location without Black pattern
Ysu, YBD, YBL, YBr = Luminance of measured location with Black pattern

Active Area

00) Active Area (0.0)
Yy (H2VE8)
(e (4 V14)
Yy, (H8V1) Yan (THIBVI) Yo (HBVI) |
L0 eraytzr O a (FB.VI)
Yy (H2TVIS) Yep (HI2TVIE)

(=
id B

Vg (HIZV18)

Yo (THIBVI2)

— (3H/4 3474)

4,0
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Product Specification M195RTNO1.1
AU OPTRONICS CORPORATION

Note 2-5: Flicker measurement

a. Test pattern: It is listed as following.

I Gray level = LO
D Gray level = L127

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

R: Red, G: Green, B:Blue
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Product Specification M195RTNO1.1
AU OPTRONICS CORPORATION

3 TFT-LCD Module

3.1 Block Diagram
The following shows the block diagram of the 19.5 inch Color TFT-LCD Module.

AUO G1
ASIC
Timing
LVDS L\r'[!S Controller TFT-LCD
Receiver | mjp CES 1600(x3) x 900
= - miniLVDs Pixels
VDD g Transmitte
- r
= G900
|
= 04800

I'F + X-PCB
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3.2 Interface Connection

3.2.1 Connector Type

Product Specification
AU OPTRONICS CORPORATION

M195RTNO1.1

TFT-LCD Connector

Manufacturer P-Two ST™M

Part Number AL230F-A0G1D-P

MSCKT2407P30HB

Mating Connector

Manufacturer JAE

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- Neqgative LVDS differential data input (Odd data)
4 RxO1+ Positive LVDS differential data input (Odd data)

5 RxO2- Neqgative LVDS differential data input (Odd data)
6 RxO2+ 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  |RxOS3- 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 |RxEO0+ 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 |RxES3- 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  INC No connection (for AUO test only. Do not connect)

document version 1.0
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Product Specification M195RTNO1.1
AU OPTRONICS CORPORATION

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

fi6, 784 o 472468

# CENTER
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Product Specification M195RTNO1.1

AU OPTRONICS CORPORATION

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
vDD | Powersupply | o\pos | 6.0 | [vol Ta=25C
Input Voltage
3.3.2 Recommended Operating Condition
Symbol Description Min | Typ | Max | Unit Remark
Power supply
VDD Input voltage 4.5 5.0 5.5 | [Voli]
IDD Power Supp|y - 0.7 0.9 [A] VDD= 5.0V, Black Pattern, Fv=60Hz
Input Current (Rums) 08 | 1.0 | [A] |vDD=5.0V, Black Pattern, Fv=75Hz
PDD VDD Power - 3.5 4.2 |[Watt] VDD= 5.0V, Black Pattern, Fv=60Hz
Consumption 40 | 4.8 |[Watt]|VDD= 5.0V, Black Pattern, Fv=75Hz
IRush Inrush Current - - 3.0 [A] |Note 3-1
VDDrp AI_IowabIe VDD - - 500 | [mV] |VDD= 5.0V, Black Pattern, Fv=75Hz
Ripple Voltage
Note 3-1: Inrush Current measurement:
Test circuit:
g | [ 9, |
1 g S
'-._.' xli-l . I {-'il
| l ’\I AT =i
90%., 5.0V
10016.4:
oV d ;
l«—» 470us.
vDD rising time.
The duration of VDD rising time: 470us.
St AT VST L L 15



Product Specification M195RTNO1.1
AU OPTRONICS CORPORATION

3.4 Signal Characteristics
3.4.1 LCD Pixel Format

1 2 1599 1600
1st Line R|{G|B|R|GB = = R| G B|R|G|B
900 Line R{G|B|R|GBf -~ R| G B|R|G|B
3.4.2 LVDS Data Format
e ( : ::C-CXE-?-'SXE" Xc.::x::.:zx-sr--.x:\tx )
o (SO & Bt Color
p— ( X;.l X x X "X _h.u_:x{:l_,__x ” x ) Bit Order
e ::x rev X oe7 ¥ oee X oo7 X oce X orr X oms X ) MSB | R7 | GV =)
| ﬁ FB | GBE | BA
e \ / Rs | o5 | B5
RxecLx | £ % ! R4 | G4 | B4
RXEQ (: * EGOD X ERS X ER4 Xr_n:- x x ER1 x ERD x ) = G3 B3
El ( IX EBE1 X EBD X Ex3 X':f.i-: X X B2 X EG1 X ) RE GE BE
ez ( ):( N X X Yo e e X ) R1 | G1 | B
res X rsv X ee7 Y ees X ea7 Y eos Y er7 Yers X ) LSB | RO | GO | BO

Note 3-2:
a. O ="“0dd 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 1600 (Even Pixel Data).
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Product Specification M195RTNO1.1

AU OPTRONICS CORPORATION

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 Eerfeﬂ RED data GREEN dat BLUE data Remark
(MSB:R/, LSB:RO) [ HET HE)] (MSB:E/, LSB:BD)
RY | RE|Ro|R4[RI|R2|RT|RO|GY | GE|Go | G4|G3|G2|G1|G0D(BY |BE|BS|B4(B3|B2|B1|EBD
Black - pjo|jojo|(ojo|(foyo|fo|jofo|jofojofojofo|jo|ojo|lo|joOjofa0
Yihite - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 T (111111 ]1
Gray 127 - o1 1 1 1 1 1 11011 1 1 1 1 1 3 I Y O T O O Y B
La gpyojojofojofojofo|jofo|jofojofojofo|l0|0|O0(0|0]0]|0]| Black
Red
L2656 [ 1 1 1 1 1 1 1 1T|1oyo|jojo|jojo|jofo|joyo(o|ojof{ofo|0
La pjojoyo|jojo|jo|ao ojojo(ojojofo|f0D]| Black
Green
s (00 joyojo(0jof0 o|ojo(o)jojoyjofa0
Lo gp(ofo(ofoyofofofofjo(f0fjO0o(0|jO0 (0O (0O(0|O|O|Of(0O]0]0)| Black
Blue
s (oo fojojfojojoyojoyojoyojoyojojojr Tyttt

finpnnnng
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Product Specification M195RTNO1.1
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] | Vew=1.2V

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

LVDS Differential

| Vip | Input Voltage 100 - 600 | [mV]
LVDS Common Mode
i : i V-V =2 Vv
Vem Voltage +1.0 +1.2 +1.5 [V] TH-VTL 00m

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

Single-End

RxOCLK-

RxOCLK+

GND

Differential Signal

BTN RRENNRRRRnannnnERERIIRn R
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Product Specification M195RTNO1.1
AU OPTRONICS CORPORATION

b. AC Characteristics:

Symbol Description Min Max Unit Remark

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

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

Freq ,
Fmax
I Fck * Foev
Fclk <
Fmin
< 1 >
Fmop

y

< Spread Spectrum> Time

Fclk: LVDS Clock Frequency

R R R RN RN R RN RN NN
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Product Specification M195RTNO1.1
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
Tv Period 912 | 934 | 1564 | Th
Tdisp (v) _ . Active 900 900 | 900 Th

Vertical Section
Tblk (v) Blanking 12 34 664 Th
Fv Frequency 50 60 76 Hz
Th Period 980 | 1080 | 1150 | Tclk
Tdisp (h) . _ Active 800 800 800 | Tclk
Horizontal Section

Tblk (h) Blanking 180 | 280 | 350 | Tclk

Fh Frequency 45.6 | 56.0 | 782 | KHz | Note 3-3

Tclk Period 13.0 | 16,5 | 224 ns 1/Fclk
LVDS Clock
Fclk Frequency 447 | 60.5 | 76.6 | 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.);

irrnpnEnny [ARRRUNRRRNEY!
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Product Specification

AU OPTRONICS CORPORATION

3.4.6 Input Timing Diagram

M195RTNO1.1

Tv
M pixel
Tblk(v) Tdisp(Vv)
Y
(]
TR c
-
P4 X
DE
N . 1 N .
RGB Datal Invalid Data Invalid Data
o Lin Lin Lin Lin Lin Ly Lin

XOXHHAHAHARARHRHRARHRARARARRRAARAAAAAHARHRHRHRHRARAKRARARRRAAAAAHHRHHRHRHRHRHRARAKRARAKRRAAAAAKK

CLK
Tclk
Th
Tdisp(h) Tblk(h)
DE
RGB Data| Pixe| Pixel Pixel| Pixe . Pixel Pixel| Pixel Pixel| Pixel Pixe Pixel| Pixel Pixe . Pixe| Pixe
Invalid Data Invalid Data
(Odd) M-7 -3 M-3 M-1 1 3 5 7 9 11 -4 M-3 M-1 1 3
RGB Data| Pixe| Pixel| Pixel Pixe Pixel Pixel| Pixel Pixel Pixel Pixe PixelPixel | Pixe Pixel| Pixe
Invalid Data Invalid Data
(Even) M- M-4 M-Z M 2 4 6 8 | 10| 12 M-4 M-2 M 2 4

document version 1.0
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Product Specification M195RTNO1.1
AU OPTRONICS CORPORATION

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
¢ N
90% 90%
10% 10%
o ‘:________;7
vbb e 5 | T6 | 17
LVDS Signal //// VALID\\\
/ X
DATA
<>
T3 T4
Backlight Enable _
Signal (system) 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 1 00 - - [ms]
Note 3-5
1 ° >0 (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.

[ARRRUNRIRNY) [ARRRUNRRRNEY!
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Product Specification

M195RTNO1.1

AU OPTRONICS CORPORATION

4 Reliability Test

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

ltems Condition Remark
Temperature Humidity Bias (THB) Ta=50"C, 80%RH, 300hours
High Temperature Operation (HTO) | Ta= 50°C, 50%RH, 300hours
Low Temperature Operation (LTO) | Ta= 0°C, 300hours
High Temperature Storage (HTS) Ta=60"C, 300hours
Low Temperature Storage (LTS) Ta=-20°C, 300hours
Acceleration: 1.5 Grms
Vibration Test Wave: Random
(Non-operation) Frequency: 10 - 200 Hz
Sweep: 30 Minutes each Axis (X, Y, 2)
Acceleration: 50 G
Shock Test Wave: Half-sine
(Non-operation) Active Time: 20 ms
Direction: X, =Y, +Z (one time for each Axis)
Drop Test Height: 60 cm, package test
Thermal Shock Test (TST) -20°C/30min, 60°C/30min, 100 cycles Note 4-1
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 4-2

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

Altitude Test

Operation:18,000 ft
Non-Operation:40,000 ft

Note 4-1: a. A cycle of rapid temperature change consists of varying the temperature from -20°C to
60°C, 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 4-2: EN61000-4-2, ESD class B: Certain performance degradation allowed

document version 1.0

No data lost
Self-recoverable
No hardware failures.
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5 Mechanical Characteristic

24 CNT_THICKNESS, OVER PCB)

08 008 mcvEss |,
.
1
1
4
g i [— g
o s
b ._SﬁALJ g
42331 784 784 784 784 4724 3
4147 q g
\_ACIIVE AREh CENTER FERE 4 o
433 RE/
g 103 Py
44172 102 OF DETAIL CAOD
4u172 102 ssar
P 432 03 prLFD ]
sETAL B0
E " SIIE POLARIZER 10 GLASS EDGD .

L740BCTFT SIDE POLARIZER TO GLASS EDGE) L740BCTFT SIDE POLARIZER TO GLASS EDGE)

DETAIL BdDD

a4

DETAIL Ad0D

LaIsenmIzER

0SHUIAET GLASS)

Avoid touching COF position when
doing mechanical design
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