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3.5 Power ON/OFF Sequence

3.5 Power ON/OFF Sequence

s g Fiming s Seywenie Tmany:
ates Tomark Ve Ramark
z e G5 [ ’ [ T T | -
i & W e W = o = r
0.1 2016/08/01| 26 & “- i = T o = el —
™ 3 =1 o 15 ™ ) i = toe 13-
W =1 - o = ) = E
» o T T s [
b - - o 17 T - o e et 2
e £4 .
2ol Ed sl N 2 1Y o L o || Gl
" =1 = ™ e - put -
411 Alrnbese Maximum ating 411 Abschte Masimum Rating-
Ta=28T) Tas2sT
0.1 2016/08/01 30 Symbol in | Max | Uait asnrt Symbal . [ I TS [
: 120, | (ma. 150y o 190 | [map 1008 sty et
| LED Strimg Curremt [ Ty b | LED Sing Coarreras " ey
8, ik 2:-”.. il B iod Pbe tome [ e
433 Recommended Cparsting Coadiion 41,2 R smemesabed peratmg Comdbaion:
T3 TSy
et [ win | T [ v | e R Symsol]  Drsipiion: [ I ) T Mrmark:
10 detr e of LD ; ; 189% duy o o0 UD
" wrmiat 100 | 110, | el P . . o | B |
LED g © o] ooy Is | LD Saring Curvere - 1 .
et @ 0 S Bh @ 0% ety
Wi | LED temng Volage 5040 | S48 | 612 | (Vek] | rma: Mewr o M o W' | LED Sarng Vkage - Wb | M| S| [Vok] o e Nt 4L e 42
0.1 |2016/08/01] 30 |l me T ==
aa | ekt 228 e S ’ | | vone| R 8
nnl 245 | (W] | Mote 43 L= l‘ml""?‘"“' e | it | e Mene £
30000, | - oo | Howl | Movese. LTiee' | LED) L Tove « 00w | o | = | [Howl] Murwss
[-emre—r— T R R —T— .
Aate s O [Vl | More +-5
O Jesmmbent. | v i, etk | Ve

2016/08/01

31

Naee .4 Vi[Typ) =V, (Typ) X LEG No. {ane mrgl:
Vg LED ehip forward woltags, Vi [Min"28V, Vi Trp " 05V, Vi{Mus 3.4V
b Tha tama segaticn o cakubite VafMin ) & Vi [Mae) for rapaction ¥y (Min] & V(M)

Woce 4-£: Vo (Typh = Vo (Trp % LED No. (ome siringhe
&V LED chp s (M) =LTV, Vil Typ s =23V
1 The same evgution 1o caltulate. VigHim] & Vs (Max) boe aipecties Ve (M) & WiHask

0.1

2016/08/01

31

Note 44 Definition of Ife time: .,
a Brightness of LED becomes to 50% of its original value .
b. Test condition: s = 100mA and 251 {Room Temperature).

Note 4-4: Definition of life time: <

2. Brightness of LED becomes to 50% of its original valuew
b. Test condition: Is = 80mA and 25 (Room Temperature).
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Mechanical Characteristics
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Mechanical Characteristics
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8.2 Pallet and shipment information

8.2 Pallet and shipment information
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1 Handling Precautions

1)

2)
3)

4)
5)

6)

7)

8)

?)

10)

1)

12)
13)

14)

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

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

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 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 noft 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 5C and 35C at normal humidity.

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

R R R R R AR NN RN RN RRN RN
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This specification applies to the 27 inch wide Color a-Si TFT-LCD Module M270HTNO02.0.
The display supports the Full HD - 1920(H) x 1080(V) screen format and 16.7M colors (8bits

RGB data input). The input interface is 8 lane V-by-One 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°C condition:

ITEMS Unit SPECIFICATIONS
Screen Diagonal [mm] | 685.65 (27.0")
Active Area [mMm] | 597.6 (H)x 336.15 (V)
Pixels Hx V - 1920(x3) x 1080
Pixel Pitch [um] 311.25 (per one triad) x311.25
Pixel Arrangement - R.G.B. Vertical Stripe
Display Mode - TN mode , Normally White
White Lummc.Jnce (Center) [cd/m?] | 400 (Typ.)
Conftrast Ratio - 1000 (Typ.)
Response Time [msec] | 5ms (Typ., on/off)
Power Consumption [Watt] | 23.54W (Typ.)
(LCD Module + Backligh LCD module : PDD (Typ.)=6.24W@ Black pattern,Fv=240Hz
unit) Backlight unit : Pgy (Typ.) =17.3W @ Ir.ep =80mA
Weight [Grams] | 32209
Outline Dimension [mm] | 608.8(H) x 354.8(V) x 11.7(D) Typ.
Electrical Interface - 8 lane V-by-One
Support Color - 16.7M colors (RGB 8-bits)
Surface Treatment - Anti-Glare, 3H
Temperature Range
Operating 'l | oo +60
Storage (Shipping) [°C]

RoHS Compliance

RoHS Compliance

TCO Compliance

NA

document version 0.1
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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 [°C] Note 2-1
Glass surface Note 2-1

TGS temperature 0 +65 [°C] Function judged
[nnearntinn) Aanly

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.

—_—

Felodive Humidity (GRH>

oo

3 |

=]

&0

40

20

Operating Range

document version 0.1

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

Twh=3C

T=40°C H=90%

S

IS
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2.3 Optical Characteristics

M270HTNO2.0

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=12.0V, Fv=200Hz,1s=80mA,Ta=25C

Symbol Description Min. Typ. Max. Unit Remark
Lw White Luminance (Center of screen) 320 400 - [cd/m2] NB?/tiRZ_\-gZ
Luni Luminance Uniformity (9 points) 75 80 - (%] Ng;’?;_f
CR Conftrast Ratio (Center of screen) 600 1000 - - NB‘;'?RZ_-;
Or Horizontal Viewing Angle Right 75 85 -

N (CR=10) Left 75 | 85 -

O Vertical Viewing Angle Up 70 80 -

(o} (CR=10) Down 70 80 - [degree] Note 2-5

Or Horizontal Viewing Angle Right 75 88 - By SR-3

oL (CR=5) Left 75 88 -

Dy Vertical Viewing Angle Up 70 85 -

DL (CR=5) Down 70 85 -

Tr Rising Time - 3.8 5.5

Tr Response Time Falling Time - 19 05 | Imsec) | Note2-é

- Rising + Faling | - 5 3 By TRD-100

Rx Red x 0.618 | 0.648 | 0.678

Ry Redy 0302 | 0332 | 0.362

& Green x 0.296 | 0.326 | 0.356

Gy Color Coordinates Greeny 0.594 | 0.624 | 0.654

Bx (CIET931) Blue x 0.127 | 0.157 | 0.187 _ K

By Blue y 0.028 | 0.058 | 0.088

Wi White x 0.283 | 0.313 | 0.343

Wy White y 0.299 | 0.329 | 0.359

NTSC coverage ratio 72 (%] By SR-3

Note 2-7

CT Crosstalk - - 1.5 [%] By SR.3
Note 2-8

Fas Flicker (Center of screen) - - -20 [dB] By SR-3

Note 2-2: EqQuipment sefup :

frprnan
(RURRTETT]
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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

H
H/10 Hi2 —
W/10 F—-
¢ ’ . =
?31 ’fz SR
vi2
___;4 &5 P& & v
P7 P8 P9 Vvilo
-  S— it

Note 2-4: Conftrast Ratio Measurement

LR R R R R RN N AR R RN RN RN RN
BN R ERR RN RN RN RN RN AR RN

LR R RN R N R RN RN RN RN
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Definition:

. Luminance of White pattern
Contrast Ratio = p

Luminance of Black pattern

a. Measured position: Center of screen (P5) & perpendicular to the screen
(6=®=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 (®y &d)

Normal Line
0 =0° p=0°

12 O'clock
direction

0L=90" X y én=90°

6 Oclock ¥’ \({ x
direction
oL =90

6r =90°

Note 2-6: Response time measurement

R AR R R N AR NN RN RN
EEI R RN RN RN AR N RN RN NN NN AR RIRN
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M270HTNO2.0

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 T
1 1 I
o e — e
1 1 |
1 1 |
Optical iWhite Black EBIack White 1
response i I :
: . .

Note 2-7: Crosstalk measurement

Definition:
CT = Max. (CTw,CTv);

document version 0.1
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Where
a.Maximum Horizontal Crosstalk :

CTh=Max. (| YeL=YaL | /Yax100%, | Yer—=Yar | / Yar X 100 %);
Maximum Vertical Crosstalk:

CTv = Max. (| Yeu— Yau | / Yau x 100 %, | Yep — YaAD | / Yap x 100 %);

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

Ygu. Yep, YL, Yer = Luminance of measured location with Black pattern

(0.0) Active Area 00) Active Area
Yoy (HIZ V18]

( ) (Hi4 Vi) 0

Va (HB.VE2) Vo (THBVI2) Y (HIE V) | Ve (THIS VI2)
— b0 ery1zr Od—" a (H5V2_ B ()ef—=

¥, (HI27V18) Yep (HIZ7VIS) L (34 3v44)

(HM) {HY)

Yo (HI2,V18)

Note 2-8: Flicker measurement

a.Test pattern: It is listed as following.

I Gray level = LO
D Gray level = L127

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

R R R R RN RN RN RN RR AR
EENR N RN RN RN AR NN NN RN NIRRT

o R R RN LR RN RN RS
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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 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 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.

document version 0.1
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3 TFT-LCD Module

3.1 Block Diagram
The following shows the block diagram of the 27 inch Color TFT-LCD Module.

G1
Vx1
Signal ASIC \ TFT-LCD
1920(X3) X 1080
Timi Pixels
g
ol n ISP
=S
2T 51080
§ . D5760
vDD LED
QIDC G :
» C?mveDrter Co?r;nc.[t?ir . Backlight
8 bit data 4

LED Driver on System )—

R AR R R N AR NN RN RN
EEI R RN RN RN AR N RN RN NN NN AR RIRN
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3.2 Interface Connection
3.2.1 Connector Type

Manufacturer STARCONN
TFT-LCD Connector Part Number 115E40-RO00RA-M3
. Manufacturer JAE
Mating Connector
Part Number FI-NX40HL (Locked Type)

3.2.2 Connector Pin Assignment

PIN # Symbol Description Remark
1 TxP7 Positive V-by-One lane 7
2 TXN7/ Negative V-by-One lane 7
3 GND Ground
4 TxP6 Positive V-by-One lane 6
S TXN6 Neqgative V-by-One lane é
6 GND Ground
7/ TxXP5 Positive V-by-One lane 5
8 TXNS Neqgative V-by-One lane 5
9 GND Ground
10 TxP4 Positive V-by-One lane 4
11 TxN4 Neaqative V-by-One lane 4
12 GND Ground
13 TxXP3 Positive V-by-One lane 3
14 TXN3 Negative V-by-One lane 3
15 GND Ground
16 TxP2 Positive V-by-One lane 2
17 TXN2 Negative V-by-One lane 2
18 GND Ground
19 TxP1 Positive V-by-One lane 1
20 TxNI1 Neqative V-by-One lane 1
21 GND Ground
22 TxXPO Positive V-by-One lane 0
23 TXNO Negative V-by-One lane 0
24 GND Ground
25 LOCKN V-by-One LOCKN
26 HTPDN V-by-One HTPDN
27 NC No Connection (for AUO test only. Do not connect)
28 NC No Connection (for AUO test only. Do not connect)

R AR R R N AR NN RN RN
EEI R RN RN RN AR N RN RN NN NN AR RIRN
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29 NC No Connection (for AUQ test only. Do not connect)
30 NC No Connection (for AUQ test only. Do not connect)
31 NC No Connection (for AUQ test only. Do not connect)
32 NC No Connection (for AUO test only. Do not connect)
33 NC No Connection (for AUO test only. Do not connect)
34 NC No Connection (for AUQ test only. Do not connect)
35 NC No Connection (for AUO test only. Do not connect)
36 VIN Power Supply Input Voltage
37 VIN Power Supply Input Voltage
38 VIN Power Supply Input Voltage
39 VIN Power Supply Input Voltage
40 VIN Power Supply Input Voltage

LR R AR AR RN R RN RN IR RN RN R
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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
vDD | POwersueply |\ o pn g3 | 140 | VO Ta=25C
Input Voltage ]

3.3.2 Recommended Operating Condition

Symbol Description Min | Typ | Max | Unit Remark
vDD | Owersupply 1 y6a | 100 | 132 [Volf
Input voltage
Power supply
DD 1nout curent jusy | - | 922 | 0-63 | [A] | VDD=12.0, Black Pattern, Fv=240Hz
VDD Power
PDD Consumption - 6.24 | 7.56 |[Watt]| VDD= 12.0V, Black Pattern, Fv=240Hz
IRush Inrush Current - - 3.5 [A] |Note 3-1
vDDrp | Allowable VDD - | 500 | [mV] |vDD=12.0V, Black Pattern, Fv=240Hz
Ripple Voltage

Note 3-1: Inrush Current measurement:

Test circuit:

o . " woo

(LoD Modales Tnphat]

VDO

[ S —
1 VDD rising time

The duration of VDD rising time: 470us.

3.4 Signal Characteristics

LR AR R R R RN RN RN RN RN RR RN
EEI R RN RN RN AR N RN RN NN NN AR RIRN
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3.4.1 LCD Pixel Format
Lane( Lanel Lane? Lane3 Laned Lane5 Lane6 Lane?
} + } i i } } }
1 2 3 4 960 961 962 063 964 1920
R[G[B[R[G[B]R[G[BIR]|G]E rRlGle[r][c[B][rR][cIB[R][GIB[R][G]R R[G|B
rRlclBlR[G]EB[R][G[BIR]G][ER Rlclslr]clslr]clB[r]c[B|R][G]SB RIG|E

10380

Note 3-2: The module use 8 Lanes V-by-One interface.

LaneO :
Lanel
Lane2 :
Laned :
Lane4 :
Laneb :
Laneé :
Lane7 :

n=0~239

1+4n pixel
1 2+4n pixel
3+4n pixel
4+4n pixel
961+4n pixel
962+4n pixel
963+4n pixel
964+4n pixel

3.4.2 V-by-One Data Format
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Packer input &
Mode Unpacker gu’rpuf 24bpp RGB
DI[0] R[O]
D[1] R[1]
D[2] R[2]
ByteO D3] RI3]
D[4] R[4]
D[5] R[5]
D[é] R[é]
D[7] R[7]
D[8] G[O]
D[9] G[1]
% D[10] GI2]
£ D[11] G[3]
o | e Tony G[4]
a D[13] GI5]
D[14] GIé]
D[15] G[7]
D[16] B[O]
D[17] B[1]
D[18] B[2]
D[19] B[3]
Byte2 ™ pp20) B[4]
D[21] B[5]
D[22] B[4]
D[23] B[7]

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.

(RN RRRRRRRNRRTN])] [ RARRRIRRRIN)
INEIRENRRNERRERRRNRY (TURRERIT
fRpRRRIIRERIRRIREN (LRRNNRARRRRE!
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Color Input Data
Gray Rermark
Calor Level RED data GREEN data BLUE data
(MSB.R7, LSB:RO) [ HETS 50 (MSB.E7, LSB:BO)
R7|RE|RS|R4[R3|R2|R1T|ROD|GY|GE|G5|G4|G3|52|G1 | G067 |B6|Bs|B4 B3| B2|B1| B0
Black - nio|jojofofojojo|jojofojojo(ojojofo(ofjojojojo|0o]a0
White - N e e Y e e e Y e O O O O O O B
Gray 127 - [ 1 T O O O B A
L0 njo|joyjofofojojojojofo)jojojo|jojofofofo|0o|0|0|0]|0]| Black
Fed
es |ty 1t (1t 1foojofojojofo|jojojo|ofofofojo|fo
Lo ojo|jojofo|(ojo|n gjojofofof{o|0|0| Blak
Green
l2ss |0 o fojofofoj0olo gjojofofofo|jo|O
L0 njo|jojofo|(ojojo|jojofo)jojojo|jojofofofojlo|0o|0|0]|0]| Black
Blue
es|ojofo|jojo(ojojojojofojojojofojofr{rprfrfrfprp1]1
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(RARRRRINNLIN]
' (TITL]

(NSRRRRRRRRRRE
BRRRARRRER

1 1
IERRRE RN RN PR RRR NN RN RRRRRRRRA




Product Specification M270HTN02.0
AU OPTRONICS CORPORATION
3.4.4 V-by-One Specification
ltem Symbol Min. Typ. Max Unit Note
VRXINP/N input each bit Period T(ER;)P 470 - 495 oS
Receiver Clock : Spread Spectrum Fclk Fclk
Fclk - MH 2
Modulation range s -0.5% +0.5% z
Receweli Clock : Spread Spectrum Fss 30 KHz 5
Modulation frequency
CDR fraining pattern time TLock - 1 ms 1
Latency from LOCKN 'HIGH' to clock
. L1 0 -- - us 1
fraining pattern
Latency from LOCKN 'LOW' to normall
L2 - - 1 1
8b10b data 0 ms
CML Differential Input High Threshold VRH - M +50 mVbc
CML Differential Input Low Threshold VR -50 -- -- mVboc
V-by-one | CML Common mode Bias Voltage Vrer 0 Vbc
Interface | Intra-pair skew TinTRA - - 0.3 Ul 3
Inter-pair skew TinTeER -- - 5 Ul 4
A_X -- 0.25 -- Ul
ALY -- 0 - mV
B_X -- 0.3 - Ul
B_Y -- 50 -- mV
CX - 0.7 -- Ul
C.Y - 50 - mV
) ) D_X -- 0.75 -- Ul
Eye diagram at receiver DY _ 0 _ mv 5
E X -- 0.7 - Ul
EY - -50 - mV
F_X -- 0.3 -- Ul
F_Y - -50 - mV

1. V-by-One Signal diagram

document version 0.1
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I

|

| |

LOCKN I +

P! '

P! ' '

| |

| |

| |

I %iTRSL I

|
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV VYV VVVVVVVVVVVVVY
VRXINAN - SRR R AR AR KRR XA R AR KRR XA

Normal Pattern | CDR and ALN Training | Normal Pattern

2. Receiver Clock SSCG (Spread specirum clock generator) is defined as below figures.
1/Fss

|

Fclk_ss(max) ——

Fclk

Fclk_ss(min)

3. V-by-One Intra-pair Skew

VRXIN1_P / \ /

VRXIN1_N

Tintra Tintra Tinrra Tintra

4. V-by-One Inter-pair Skew
VRXINT_F f \‘ /47
e 2N R e

Tinter Tinter Tinter Tinter

5. Eye diagram at receiver

Eye Mask

(RRINRREN] [ RARRRIRRRIN)

(RUSRTENT] INRNRNRNRNEE
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1 |
r€— 1Ul=1/(serial data rate) =3

Example of Eye diagram

File Cortrol  Sebup  Measurse  Analyee  Utilitles  Help
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3.4.5 Input Timing Specification

Product Specification

AU OPTRONICS CORPORATION

M270HTNO2.0

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

Symbol Description Min. | Typ. | Max. | Unit | Remark
v Period 1100 | 1315 | 2680 | "
Tdisp (V) Active Th
Vertical Section 1080 | 1080 | 1080
Tolk (v) Blanking 20 235 | 1600 Th
Fv Frequency 60 200 240 Hz
Th Period 269 270 511 Tclk
Tdisp (h) Horizontal Active 240 240 oo | Tclk
Tblk (h) Section Blanking 29 30 571 | Telk
Fh Frequency 2491 | 263.0 | 263.0 KHz | Note 3-3
Tclk Period ns 1/Fclk
LVDS Clock 14.1 14.1 14.9
Fclk Frequency 670 | 710 | 710 MHz | Note 3-4

Note 3-3: Please don't exceed the above recommended value.

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

Fclk (Typ.) =Fv (Typ.) x Th (Typ.) x Tv (Typ.);
Fclk (Min.) < Fv x Th x Tv < Fclk (Max.)
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3.4.6 Input Timing Diagram

SEI B

[
(%]
'y
ﬁ _.
4

- Th e ———
e thf-J [
DE |« Tokin e Tacth) »]
| I
|1 |E|B|-|BE-.-’|EI-S
|z|f-|1n|-|553|55
|3|T|11|-|BEB|EI-S
% Lane [ 2 [& [z ]---[=0]55 f
‘-I-Ely—tlne<
|Be-1|see-|ses| - |11'-'|EI-S
|5&2|5€e-|5m|---|1513|55
EEENEERERIEEN
[564 Joee [572 |- - - [1520 [ B5 |

(ARRRRRRN 1
PERERRNNR (TURREE]
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AU OPTRONICS CORPORATION

3.5 Power ON/OFF Sequence

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

T
T 9% 90% ——
VDD 10% —~%— T2 ——10% 10% —%—
- . T T8 .
HTPDN
LOCKN
Interface signal Irc:;:_l)lﬁlg VALID Video DATA
(\V-by-One)
LT3 | T4 LT85, |, T8
Vs en Backlight Off Backlight On Backlight Off
Power Sequence Timing
Value Remark
Symbol Unit
Min. Typ. Max.
T1 0.5 - 10 [ms]
T2 0 40 - [ms]
T3 0 2 - [ms] Note 3-5
T4 600 - - [ms]
5 100 [ms]
Note 3-6
T6 0 - 50 [ms] Note 3-7
Note 3-6
T7 0 - 200 [ms] Note 3-8
T8 1000 - - [ms]

Note 3-5 : During T3 period , V-by-One CDR fraining fime by customer’s system.

Note 3-6 : During Té and T7 period , please keep the level of input V-by-One signals with Hi-Z state.
Note 3-7 : Recommend setting T6 = Oms to avoid electronic noise when VDD is off.

Note 3-8 : Voltage of VDD must decay smoothly after power-off.(customer syster decide this value)

LR R R R R RN N AR R RN RN RN RN
INERREANNNR (TRERTNT]
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4 Backlight Unit

4.1 Block Diagram
The following shows the block diagram of the 27 inch Backlight Unit. And it includes 72 pcs LED in the LED light bar. (4

strings and 18 pcs LED of one string).

document version 0.1
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4.2 Interface Connection
4.2.1 Connector Type

Manufacturer CviLux
Backlight Connector
Part Number Cl1406M1VLD-NH
Manufacturer CviLux
Mating Connector
Part Number CI1406SL0O00-NH(Lock)

Backlight Connector dimension:
HxVxD=13.9x%x3.00x4.25, Pitch =1.0(unit = mm)

1.00 FITCH

PIN 1—, __m..'_a-?“
= T |

Mating Connector dimension:

__%M?_.
m_ H T R ——
J e S ._-_____,__-___;_L
IJM;I 2 D.Pﬁ[ ! " : ] ?
00 02 . .
700 £ 025 - @
e | & e |
— - (7.3)

R R R R R R RN RN RN RN RN RN RN
BN R ERR RN RN RN RN RN AR RN

o LR R R R R RN LR R RN RN RN}
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4.2.2 Connector Pin Assignment

Pin# Symbol Description Remark
1 Chl LED Current Feedback Terminal (Channel 1)
2 Ch2 LED Current Feedback Terminal (Channel 2)
3 VsLep 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)

PIN 1

LR R AR AR RN R RN RN IR RN RN R
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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=25C
Symbol Description Min Max Unit Remark
150 [MA] 100% duty ratio
Is LED String Current 0 Duty ratio < 10%
300 [MmA] Pulse time=10 ms
—fp-
< B
Duty ratio= (A / B) X 100% ; (A: Pulse time, B: Period)
4.3.2 Recommended Operating Condition
(Ta=25C)
Symbol Description Min. Typ. Max. Unit Remark
100% dut fio of LED
s | LED String Current 80 | 88 | [mA] | cvyraioo
chip, Note 4-6
Is=80mA @ 100% duty
Vs LED String Voltage 48.6 54 59.4 | [Volf] |ratio; Note 4-1, Note
4-5, Note 4-7
Maximum Vs Voltage Is=80mA @ 100% duty
Avs Deviation of light bar 3.6 [Volt ratio: Note 4-2
LED Light Bar Power
PsLu 5 . 17.3 19.0 | [Watt] | 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
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Note 4-1:

Note 4-2:

Note 4-3:

Note 4-4:

Note 4-5:

Note 4-6:

Note 4-7:

document version 0.1

Vs (Typ.) = Vk (Typ.) X LED No. (one string);
a. Ve: LED chip forward voltage, Vr (Min.)=2.7V, Vi(Typ.)=3.0V, V¢(Max.)=3.3V

b. The same euqation to calculate Vs(Min.) & Vs (Max.) for respective Vi (Min.)
& VE(Max.);

+ VF -
O Q0O
H\h Is

LED chip

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

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

Definition of life tfime:

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

b. Test condition: Is = 80mA and 25C (Room Temperature)

Recommendation for LED driver power design:

Due to there are electrical property deviation in LED & monitor set system
component after long fime 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
control for Wavy Noise Free. Otherwise, recommend that Dimming Control
Signal (PWM Signal) should be synchronized with Frame Frequency.

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

AUQ 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=50C, 50%RH, 300hours

Low Temperature Operation 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, Z)

Acceleration: 50 G

Shock Test Wave: Half-sine
(Non-operation) Active Time: 20 ms
Direction: £X, £V, £Z (one time for each Axis)
Thermal Shock Test (TST) -20°C /30min, 60°C /30min, 100 cycles Note 5-1
On/Off Test On/10sec, Off/10sec, 30,000 cycles

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

o 8 points, 25 times/ point.
ESD (Electro Static Discharge) Note 5-2
Air Discharge: + 15KV, 150pF(330Q ) 1sec

8 points, 25 fimes/ point.

Operation:18,000 ft

Alfitude Test Non-Operation:40,000 ft

Note 5-1: 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 5-2: EN61000-4-2, ESD class B: Certain performance degradation allowed
No data lost
Self-recoverable
No hardware failures.
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6 Shipping Label

The label is on the panel as shown below:

HH“ ‘l HHH H” H” ‘ HH H‘ ‘ | ‘ HH H| ‘ HlHl “ |H| HHlH odsI No: W2TOHTN FI08F6
Model No: M270HTN02.0 F204 3R
* * AU Optronics
PR — MADE IN XXXXX (XXX) FoHS

T R

PEEEEEEF S L LRt

Note 6-1: For Pb Free products, AUO will add @ for identification.
Note 6-2: For RoHS compatible products, AUO will add Be#l for identification.
Note 6-3: For China RoHS compatible products, AUO will add E 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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8 Packing Specification
8.1 Packing Flow

|
L FILM PROTECT l

i

Module Q'ty : 8pcs

i
I
{
|
_r
s

PCB Board in Bottom side

Y

BAG ANTI-STATIC

il

#

[

. Corner angle

S

L A NS

stretch film

W

LABEL ~__|

PET Band

Wooden pallet
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8.2 Pallet and shipment information

Specification

Item Remark
Q'ty Dimension Weight (kg)
608.8(H)mm x 354.8(V)mm x
Panel 1 11.645(D)mm 3.15
Cushion 1 - 3.23
Box 1 702(L)mm x 264(W)mm x 456(H)mm 1.2 without Panel & cushion
Packing Box 8 pcs/Box | 702(L)mm x 264(W)mm x 456(H)mm 26.63 | With panel & cushion &
Pallet 1 1070(L)mm x 740(W)mm x 132(H)mm 14.80
Pallet after Packing | 8 boxes/pallet | 1070(L)mm x 740(W)mm x 1086(H)mm 251.84
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