Product Specification T215HVNO1.1

AU OPTRONICS CORPORATION

( ) Preliminary Specification
(V) Final Specification

Module

21.5” Color TFT-LCD

Model Name

T215HVNO1.1 (ES7.0 from 10F)

Customer

Approved by

Note: This Specification is subject to
change without notice.

Date Approved by Date
Howard Lee Jan 1, 2016
Prepared by Date
AlanCHLiu Jan 1, 2016
AU Optronics corporation

document version 2.0

PERRRRR RN RN RN RN RRnnnens
T T e e
RRRRRRRRRRRRREND 1
BERRRRNRRRRRREND




NUO Product Specification  rarsavor.1

AU OPTRONICS CORPORATION

Contents

1 Handling Precautions.......cciciiiiimmsnissssssnssnnssssssssssmnssssssssnsnnns D
2 General Description .....ciiicicriiins s ssnsssss s ssssnsnsssssssasannsnssnes O

2.1 Display CharacCteriStiCS..........ccoiiiiiiiiiiicccee ettt e e e e e e e e aaeeaes 6
2.2 Absolute Maximum Rating of Environment ... 7
2.3 Optical CharacteriStiCS .......ccooii i e e e e e e e aaaaeeans 8
2.4 Mechanical CharacteriStiCS..........oiuuiiiiiii e e e e e 12
3 TFT-LCD Module.....cccirirminnnnnmnmmssssansssssssssnsssssssssnsnnsnnsssnnnnnnns 13
R I =] (oTe3 [q DI T=To | =1 o o DO PPRPTTPPRR 13
3.2 Interface CONNECHON ... ..o et e e e e eeeeeeaaaeeeeeas 14
K 02 B O o o o [=Tex (o] gl 1Y/ o1 PP PPPTPPURPPPP 14
3.2.2 Connector Pin ASSIGNMENT ... ..o e e e e e e e e e 14

3.3 Electrical CharaCteriStiCS.......ccouii e e 16
3.3.1 Absolute Maximum Rating ........coouuiiiiiiiii e e 16
3.3.2 Recommended Operating Condition ............coooiiiiiiiiiiii e 16

3.4 Signal CharacCteriStiCS .......uuuuiiiiiiii i e e e e e e e e e e s 17
3.4.1 LCD Pixel FOrmMat ...t e e e e e e e aaaees 17
3.4.2 LVDS Data FOrmMat ........coeeeeiiiiiiiiie et e e e e e e e e e e e e e e e aan e e 17
3.4.3 Color versus INpUt Data ........cooiiiiiii e e 18
3.4.4 LVDS SPeCIfiCatioN ........cooimiiiiiiee e e e 19
3.4.5 Input Timing SPECIfiCatION ........eeiiiiiiiii e 21
3.4.6 Input TimING Diagram .........euuiiiiiiiee e e e e e e e e e e e ennees 22

3.5 POWEr ON/OFF SEQUENCE ......uuuiiiiiiiiieitiiiiie ettt e e e e e e e e e e e e e e e e anaes 23
4 Backlight Unit..........cccicciiiiisisnisssnsss s s s s nnnsnnnnnnnnnnnns 24
o =1 [o Yot Q1 =T | = o PP PPPPPTTPP 24
A | ) (=Y £= Tt Y @) ] = Tox (o] o S 25
T B O7o] g [ a1 Ter (o] gl Y] o= PP PPPPPPUP 25
4.2.2 Connector Pin ASSIGNMENT ........cooooiiiiiieeeee e e 27

4.3 Electrical CharaCteriStiCS........oviiiuiiiiiiiie e e e e e e e e e e eeenaenees 28
4.3.1 Absolute Maximum Rating ..........cooiiiiiiii i e 28
4.3.2 Recommended Operating Condition ... 28

5 Reliability Test....ciiiiiiiiiiiiciniciscssccs s s sssnsssssssssssssnnssnnsnnnnnnnss 30
6 Shipping Label.......cccccciiiiiiisicsin s s s s sns s s s s nnnananns 31
7 Mechanical CharacteristiCS.....cirrrmmmnrrrrrsnnnnsrsssssssnssssssnnnnnnns 32
8 Packing Specification.......ciiviicciiiimiisscc s snns s s s snnsnsn s ssnsnnnnas 34
e T I = o {1 Vo T [ 1 PP 34
8.2 Pallet and shipment information............ccooooo e 35

(RRRRRRRRRRRRRREETY)

[ RRRRRRRRAAI
] [RARRRRRRNY)
document version 2.0




Product Specification

T215HVNO1.1

AU OPTRONICS CORPORATION

Record of Revision

Version

Date

Page

Old description

New Description

Remark

0.1

2014/8/5

all

Symbol Value Symbol Value
ymbol " Unit ymbol " Unit
Min Typ. Max. Min. Typ. Max.
T 05 - 10 [ms] T 05 - 10 [ms]
T2 0 - 50 [ms] T2 0 - 50 [ms]
1.0.1 | 2015/01/06| 22 T 500 - i ma | T 500 - - ms)
T4 100 - - [ms] T4 100 - - [ms]
T5 0 50 [ms] T5 0 50 [ms]
T6 0 - 100 [ms] T6 0 - - [ms]
Note 2-8 Note 2-8
 (Center o - 48]  (Canter n R 8]
1.0.2 | 2015/01/19 8 F e R - N B R R B
3.4.5 Input Timing Specification
3.4.5Input Timing Specification
It only support DE mode, and the input timing are shown as the followingtable.
It only support DE mode, and the input timing are shown as the followingtable
Symbol Description Min. | Typ. | Max. | Unit | Remark
Symbol Description Min. | Typ. | Max. | Unit | Remark
Iy arod i Iv Period | 1092 | 1130 | 1793 | Th Ty
1092 | 1130 | 1818 Tdep ) Actve | 1080 [ 1080 | 1080 [ Th | TeEr ™)
Tdise (V) Active | 1080 | 1080 | 1080 | 10 Vertical Section
Vertical Section Tolk () Blanking 2 | 50 | 713 | 1b | 1ok®
LE30) Blanking | 15 | 50 | 738 | T
1.0.2 201 5/0] /] 9 20 g Frequeny | 50 | 60 | 76 | T2 F Frequengy | 50 | 60 | 76 | M2
o Period | 1034 | 1050 [ 1100 | Telk n Period | 1004 | 1050 1100 | Tk | Th
Acti {
Tdise (M) |\ tal Section ve 960 | 960 | 960 | J&lk THR ) |l secton Actve 960 | 960 | 960 | Tek | Tdsp ®)
Tolk (h) Blanking | 74 | gp | 140 | &K Thlk (n) Blanking 2 | 90 | 1a0 | Ick | Toik®)
Fh Frequency 55 68 91 KHz | Note 3-3 B Frequag 35 s 50 | KAz =3
1 Period TiFck
Jek LVDS Clock ero? | 106 | m0|177 ] ™ ° Tk Peiod | 111 | 100 | 182 | ™ | Tk
Fok Frequency | 565 | 712 | 94.0 | MHz | Note 34 LVDS Cleck
sk Freuenay | 548|712 | 900 | MHz) Fek
Power Sequence Timing
Power Sequence Timing
Value Remark
Symbol Unit Value Remark
L Min. Typ. Max. n Symbol _ Unit
T1 05 - 10 [ms] M Typ. L5
T 05 - 10 ms]
1.0.2 | 2015/01/19| 22 i ; - 1 m = : : E
0. 2 50 B - ims] 15 50 - - ims]
ki 100 - - ms] T4 100 - - [ms]
Note 3-5
i ¢ ® el Note 3.6 s 0 E) ms) =g
e 0 - - ms] Note3-6 il 1000 - - [ms]
7 1000 - - [ms]
hiea 2 =
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3.3.2 Recommended Operating Condition 3.3.2 Recommended Operating Condition
Symbol | Description | Min | Typ | Max [ Unit Remark Symbol | Description | Min | Typ | Max | Unit Remark
Pt ooy |
VDD | jnputvoltage | 45 | 50| 55 |[Vot] VOD | iruoitage. | 45 | 50 | 55 [[von
oo ‘Power supply ~ | 0.62| 0.74 | [A] |VDD= 50V, Biack Pattern, Fv=60Hz oo Power supply ~ | 062 074 | [A] |VDD= 50V, All white Pattern, Fv=60Hz.
1.1 2015/02/26| 15 o Corerte [ 07 o | A 110050V s otem, T ok Guremws [~ 07 | 004 | A vo0= 0% At vt
. VDD Power ~ | 3.4 | 3.7 |[Wat][VDD= 6.0V, Biack Pattern, Fv=60Hz VDD Power ~ | 31 | 3.7 |[Wat][VDD= 50V, All white Pattern, Fv=60Hz
POD PDD
Consumption 35 | 42 |[Wati]|[VDD= 5.0V, Biack Pattern, Fv=75Hz Consumption 35 | 4.2 |[Wall|[VDD= 5.0V, All white Pattern, Fv=75Hz,
IRush | Inrush Curent - - | 30 | [A] |Note31 IRush | Inrush Current - - | 30 | [A |Note3-1
‘Allowable VDD ‘Allowable VDD
V0P | RigpieVohage | - | - | 390 | [mV] [vop= 50V, iack Patern Fuststiz VPR | e | - | - | 500 | ImV] [voo- s0v. aiwnie patem Fursz
i
i
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8.2 Pallet and shipment information
8.2 Pallet and shipment information Specification
tem Remark
Q. Dimension Weightikg)
B Spedfiation [ Fanel 1 |4ss6eimnx 22 o0mmx 06@mm| 167 ot
[ Dimension Weighttie) Cushion e o
Pael 1 495 6 2922V 175 B o Jutnot Panei &
1 '| 20] 5/02/26 34 P " I 1| ssemm x 2520)mm x T5EHMN om [
Box 1 witiow Panel & cuskion Prp—ry
PackingBox | 13pssBox wits panel & cushicn 4| PackingBox | 11 gegmox [ 4060mm x 281W)mm x 651(H)mm 21 ushen
1
Pl 1 11500mes 10700Vess 12@es | 1420 o
P Prass oo i = 5 Faet T 150U % S10Wmm % 132mn 2 o 1
it s o] 11506 70 2357 |4
di et G 19700 e 12476 6 [ Pater sher Packing [1govespater | 11500)mm x s100mm x 112569mm | 30 Jhoret
Hore 1 Estmtad valos which s sbject tochange based on resl massured caia
| Moduls. ‘ 215" Color TFTLCD - ‘ Module. 2157 Color TFT-LCD - |
20 20 1 6/0 1 /O 1 1 |ModelName» ‘ T215HVNO1.1- ‘ Model Name. T215HVN01.1 (ES7.0 from 10F). ‘
Pawer Cosirmpion” T [ 152 Typ)- Tower ConSamoBon; AT 123 (7m0
(LCD Module + ackigh unt;< ' N (LCD Module + Backigh uni)
6 160 modie : PDD (Typ)= 3.1 @ al whhe panem Fy=aH7 LCD module : PDD (Typ)=3.1 @ all white pattern, Fy=60Hz
Backignt unit: Py (Typ) =12.1 @ls=66mAv Backlght unit: Pecs (Typ) =112 @ls=60mA,

6 TCO 6.0 Compliance TCO 7.0 Compliance

VDD=5.0V, VDD=5.0V,
Fv=60Hz,Is=65mA,Ta=25C Fv=60Hz,Is=60mA,Ta=25C

Add 2.4 Mechanical
Characteristics

Power Sequence Timing .

Powar Sequenca Timing-
oot Value: ] Remark~
Value- Remark- v Min.c Typo Waxo | U -
Symbol- - Units
Min. Typs Max- I, 05, ~ 10, [ms].
Tie 0.5¢ - 10 T2 0. - 50. [ms]..
20 o 50 T3, 500, — — [ms].
T2 5000 , - [msl Ta. 100, - - [ms]. .
22 T 00 , , s ] Note 35,
— Note 3-5- ™ o . - s, Note 3-6 .
e o 500 [msy Note 36 + 6. 0. [ms]. Note 3.7
En 1000 sk 7. 1000, - - msl.

:Recommend setting T5 = 0ms to avoid electronic noise when VDD s off.«-

Note 3-5 : Recommend setting T5 - Oms to avoid electronic noise when VDD is off -
ar uring T5 and T6 period , please keep the level of input LVDS signals with Hi-Z state.«

Note 3-6 : During T5 and T6 period, please keep the level of input LYDS signels wih Hi-Z state. Itage of VDD must decay smoothly after power-off. (customer system decide this
4.3.2 Recommended Operating Condition: 432 Recommended Operating Condition
Ta=25%) (Ta=25C).
Symoot] T Wino | Ty | Maxs] Units e Symbol Deseription- min. [ Typo Maxo| units Romark
i o duty re e a0 toe 100% duly 140 of |ED
o | 1ED Sting Gunant - 650 | 720 | Al :i:* duty retio of LED Is+ | LEDSting Current - 50 | AR | i Nere s
Is=60mA @ 100% duty
or 5 Is-65mA @ 100% duly -
Vso | LED String Voltage = ~ 4050 51 | [voif 4 Vs. | LEDString Voliags « ~ 465 510 | olt] | relic, Note 41, Note
28 ratio; Note 4-1, Note 4-5 5 Noted-7>
Maximum V's Voltage 1s=65mA @ 100% duty .
AVse ° " ~ | 45| ol | Waximum Vs Valiag= . . . I 60mA @ 100% duly
Devistion of ight bar- Wil | o, Noto 42 AVS? | Deviation of lightbare - 3| Vot | S

LED Light Dar Power } = .
Pais | ¢, ; L | 1240 133+| Waty| Notes3: Py | |FDVigh B Prwen o e 22| e ewss
Consumgtion »

Litepo| LED Lite Iime o 00000 | o | |Hour}| Noto 4-4.

Uiteos| LD Ute e © 000 | < < | (Hourk| Noto s
., | Overveliage Protection | 110% | B - Over Valtage Mrotection  110%-
OVP- | i syt by Vs Vol | Noto 45- o, | Over voltae o sl o | Newas:
frnn minn
firnn man
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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°C and 35°C at normal humidity.

R RN NN RN RN RN RN
ERNERRRR RN

document version 2.0 EENRRERRN RN RN 5

||||||| ERRRRRRRRR RN



Product Specification T215HVNO1.1

AU OPTRONICS CORPORATION

2 General Description

This specification applies to the 21.5 inch wide Color a-Si TFT-LCD Module T215HVNO1.1.
The display supports the Full HD - 1920(H) x 1080(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 2501 condition:

ITEMS Unit SPECIFICATIONS
Screen Diagonal [mm] 546.86 (21.53")

Active Area [mm] 476.64 (H) x 268.11 (V)
Pixels H x V - 1920(x3) x 1080

Pixel Pitch [um] 248.25 (per one triad) x248.25
Pixel Arrangement - R.G.B. Vertical Stripe
Display Mode - VA Mode, Normally Black
White Luminance ( Center ) [cd/m?] | 250 (Typ.)

Contrast Ratio - 3000 (Typ.)

Response Time [msec] | 18ms (Typ., on/off)
Power Consumption [Watt] |14.3 (Typ.)

(LCD Module + Backligh unit)
LCD module : PDD (Typ.)= 3.1 @ all white pattern,Fv=60Hz

Backlight unit : PgLu (Typ.) =11.2 @ 1s=60mA

Weight [Grams] | 1670
Outline Dimension [mm] 495.6(H) x 292.2(V) x 10.6(D) Typ.
Electrical Interface - Dual channel LVDS , 8 bits 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

R R R R AR RN RN RN RN
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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

Glass surface temperature

TGS (operation)

+65

[°C]

Note 2-1
Function judged only

HOP Operation Humidity 5

90

[%RH]

TST Storage Temperature -20

+60

[°Cl

HST Storage Humidity 5

90

[%RH]

Note 2-1

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

1.90% RH Max ( Ta = 39°C)

2. Max wet-bulb temperature at 39°C or less. ( Ta = 39C)

3. No condensation

Twh=3¢C

T=40'C H=90%
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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=60mA,Ta=25C

T215HVNO1.1

Symbol Description Min. | Typ. | Max. Unit Remark
. . Note 2-2
Lw White Luminance (Center of screen) 200 | 250 - | [cd/nd] By SR-3
. . . . Note 2-3
Luni Luminance Uniformity (9 points) 75 80 - [%] By SR-3
CR Contrast Ratio (Center of screen) 2000 | 3000 - - Note 2-4
By SR-3
Or Horizontal Viewing Angle Right 75 89 )
oL (CR=10) Left 75 | 89 -
PH | Vertical Viewing Angle Up |8 | -
(0 (CR=10) Down 75 89 " | [degree] Note 2-5
Br | Horizontal Viewing Angle Right 75 | 89 - By SR-3
oL (CR=5) Left 75 | 89 | -
Oy Vertical Viewing Angle Up 75 | 89 -
o, (CR=5) Down 75 89 -
Ta Rising Time - 13 | og
Te Response Time Falling Time - 5 8 [msec] Note 2-6
- Rising + Falling| - | 18 | 36 By TRD-100
Rx Red x 0.622 | 0.652 | 0.682
Ry Redy  |0.305|0.335]0.365
Gy Greenx  |0.291(0.3210.351
Gy Color Coordinates Greeny 0.595)0.625 0.655 i By SR.3
Bx (CIE 1931) Blue x 0.123]0.153 [ 0.183 o
By Bluey  |0.0370.067 | 0.097
Wi Whitex 1 0.283|0.313 | 0.343
W, White y 0.299 | 0.329 | 0.359
NTSC Area Ratio 72 [%] By SR-3
Note 2-7
CT . - | 20 [%]
Crosstalk By SR-3
Note 2-8
F i - - -20 [dB]
dB Flicker (Center of screen) By SR-3

document version 2.0
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Note 2-2: Equipment setup :

Photo detector (SR-3, TRD-100)

Measured distance (50cm)

LCIi{Panel

TFT-LCD Module
v /

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 R
H/10 Hi2 —
W/10 }4—>
e s H B ; 4
?31 ’;2 P3 ’ Vi10
ip : H
D B r| Ly
P7 I?B P9 V/10
N S ) S— 1
AL HEAE VerSiEn 2.0 PO T 9
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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=®=0°)

Note 2-5: VViewing 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
6=0° 9=0°

12 O’clock
directiog

00=90" x y o =90

\ , =
—_——
6 O'clock V' V x'
direction

oL =90 Or =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,
1 1
R A —
100 |
Y !
1 1
Optical i White Black iBlack
response 1 1
H H
4— 1 Frame —%— 1 Frame —

docume 10
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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 — YaAR | /YAR x 100 (yo);
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

(0.0) Active Area 00) Active Area
' - Yy (HI2.V18) - Ygu (HI2,18)
O‘ (Hi4 vid) Q
Yy (HIBVI2) Yo (THIBVI2 W Yer (THIB V12
Yo (HI2,7V18) Ygp (HI2,7V18) L (3H4 3v14)
(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 2.0 11



2.4 Mechanical Characteristics
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T215HVNO1.1

Symbol

Description

Min.

Max.

Unit

Remark

Pbc

Backside Compression

2.5

[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.

document version 2.0
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3 TFT-LCD Module

3.1 Block Diagram
The following shows the block diagram of the 21.5 inch Color TFT-LCD Module.

6-bits data
LVDS DC/DC Gamma v v v
Signal ’ Converter » Correction Q
. _ D1 D5760
‘§ ‘ M C’ X-Dri IC
-Driver
VDD <
o Timing TFT-LCD
» o LVDS
- mp Controller 1920(x3) x 1080
Receiver Mini LVDS .
Transmitter Pixels
G1080
ASIC

Control Board

A 13
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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 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 Rx02+ 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)

ARRRRRRRRNNY)
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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

3 ,r_-=_L\fﬂS CONRCCTOR

)
- . . =

S—1GH1 BAR CONNCCTOR / j
E— 30 ’.—
——

aaa

"ONIOXY

f‘
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Product Specification ~ r2154vNo1.1
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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 oy n63 | 60 | [volf Ta=250
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 - 062 | 0.74 | [A] |VDD=5.0V, All white Pattern, Fv=60Hz
Input Current (Rms) 07 | 084 | [A] |VDD=5.0V, All white Pattern, Fv=75Hz
PDD VDD Power - 3.1 3.7 |[Watt] |VDD= 5.0V, All white Pattern, Fv=60Hz
Consumption 35 | 4.2 |[Watt] [VDD= 5.0V, All white Pattern, Fv=75Hz
IRush Inrush Current - - 3.0 [A] |Note 3-1
vDDrp | Allowable VDD ] - | 500 | [mV] |VDD= 5.0V, All white Pattern, Fv=75Hz
Ripple Voltage

Note 3-1: Inrush Current measurement:

Test circuit:

+ -
‘ : . 1 - - ¥ - vwDD
|- |

| (LCD Module Input)

r 1
(High to Low) »-471.}
Control ©96 o)
signal W

"
* 120V /
i (
swi f i€
W MAO-SPST | wei 001uFREY
4 2 A

90%-, 5.0V.

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

The duration of VDD rising time: 470us.

R R R R AR RN RN RN RN
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Product Specification ~ r2154vNo1.1
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3.4 Signal Characteristics
3.4.1 LCD Pixel Format

1 2 1919 1920
ist Line |R|G|B|R[{GB| = -~ oot R| G|B|R|G|B
1080 Line |R|G|B|R|GB| - - """ """ "-"-"-"~ R| G/ B|R|G|B

3.4.2 LVDS Data Format

S EE €660 0000068

ot { )i(XXXXXX """" ) 8 Bit Color

wor XX X =) Gl

roa ( :XX“X“"XXX*XX ) MSB | R7 | G7 | BY
| § R6 | GB | BB

e U S RS | G5 | BS

—_— | /_ \ i R4 | G4 | B4

R3 | G3 | B3
R2 | G2 | B2

C X X )
( X X )

oz C X X X X X Yo Ee;: ) R1 | G1 | B1
( X X- (D

LSB | RO | GO | BO

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 1920 (Even Pixel Data).

LR R R AR R RN RN RN RN RN RN
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Product Specification T215HVNO1.1

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 | RED data GREEN data BLUE data Remark
{MSB:R7, LSB:R0) (MSB:G7, LSB:GO) (MSB:B7, LSB:BO)
R7|R6|R5|R4|R3|[R2|R1|RO|G7|GE|G5(G4|G3|G2|G1|GD|B7|B6|B5|B4|B3|B2|B1|BO
Black - g|ojoj|o|ofofo|o0|jo|ojofofo0|0|jo0|0O|O|O|)O|OfO|(O|O]|DO
White - L e e e Y e T e e A Y Y O O O IO
Gray 127 - (1 T T e T e Y O A O I
w(ofo|yojojojofofo|ojo|ojofofo|0|)0|0|O0O|0Of0O|0O|0O|0]|0| Black
Red
2ss | 1|1yt {tf{t(1|1|1jofofo|o|jo|ojofjofofjojo|jO0O|jO|O|0O|DO
w(ofo|ojojojofofo|ojojojofofofo)o|jo|lo|0of0f{0|0|0]|0| Black
Green
25 |0 |jojofofof(O0|jOojo| ({11 |1y f{rf{ofjojo|jo|jo|Of0O|foO
w(ofo|ojoj|ojofofo|o0|jo|ojofofo|0|0O|0O|O|0Of0O[0O|0O|0]|0| Black
Blue
l2ss|0|jo0jofjofof0|O0jojofjofo|(O0|jOjOjOfOft|[1r| 1ttt |1[1]1
document version 2.0 S ,,,EEEEEEEE( 18
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Product Specification ~ r2154vNo1.1
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3.4.4 LVDS Specification

a. DC Characteristics:

Symbol Description Min Typ | Max | Units Condition
LVDS Differential _
VT | nput High Threshold | - | *100 ) ImV] [ Vew =12V
Vi LVDS Differential -100 i i mV] | Vow = 1.2V

Input Low Threshold

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

RXOCLK-  ----

RXOCLK+ ...

Vcné
Y GND

Differential Signal
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Product Specification ~ T215HvNo1.1
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

Frea 5
Fmax
Fek * Foev
Feik
Fmin
1
Fmob
< Spread Spectrum> Time
Fclk: LVDS Clock Frequency
document version 2.0 IE%EEEEEE:::: 20
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3.4.5 Input Timing Specification

Product Specification

AU OPTRONICS CORPORATION

T215HVNO1.1

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

Symbol Description Min. | Typ. | Max. | Unit | Remark
T Period | 1092 | 1130 | 1793 | TN T
Tdisp (V) Vertical Section Active 1080 | 1080 | 1080 | Th Tdisp (V)
Tolk (v) Blanking 12 50 713 Th Tolk (v)
Fv Frequency 50 60 76 Hz Fv
Th Period 1004 | 1050 | 1100 | Tclk Th
Tdisp (h) Horizontal Active 960 | 960 | 960 Tclk | Tdisp (h)
Tblk (h) Section Blanking 44 90 140 | Tck Tblk (h)
Fh Frequency 55 68 90 KHz Fh
Tclk Period ns Tclk
Fclk H/PS Clock Frequency ;l; :1“2) ;iz MHz Fclk

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 2.0
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Product Specification

AU OPTRONICS CORPORATION

3.4.6 Input Timing Diagram

e

Thlkiw)

T

disp{ v}

T215HVNO1.1

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
mn
tnnen
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Product Specification

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.

T215HVNO1.1

T1
Backlight Off P
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.
T 0.5 - 10 [ms]
T2 0 - 50 [ms]
T3 500 - - [ms]
T4 100 - - [ms]
Note 3-5
s 0 50 (ms] Note 3-6
T6 0 - 200 [ms] Note 3-7
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 2.0
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4 Backlight Unit

4.1 Block Diagram
The following shows the block diagram of the 21.5 inch Backlight Unit. And it includes 60
pcs LED in the LED light bar. (4 strings and 15 pcs LED of one string).

h 4 h. 4 h. 4 h 4
/¢ ¢ ¢ |
vy v w w s
4 4 4 4 _
h 4 h. 4 h. 4 h 4
4 4 4 4
Is Is Is Is
Y A\ A4 Y
Connector
@) @) @) @) @)
VsLen Ch1 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

H112K-PO6N-00B (Non-Locking type)
H112K-PO6N-03B (Locking type)

Mating Connector
Part Number

Backlight Connector dimension:

HxV xD=13.9%x3.00x4.25, Pitch =1.0(unit = mm)

1.00 PITCH

AR RRRRERNE))
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Mating Connector dimension:

UL

400+ 025

7.00 £ 025

—
e

document version 2.0

2.3 025

E

|
i

42+ 013

Product Specification ~ r21snvno11
AU OPTRONICS CORPORATION
T s ~
"""""""""" 7 A
= -+
5 m
) - ;)
= 6
- (7.3) .
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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)

VDS COMECTOR E

1—f |

50

[ A
i

TTLIGHT g COMECTDR

a.

AR RRRRRRERRRREY))
AR RERRRRE)]]

£ AR RRRRRRRRRRTY )]
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4.3 Electrical Characteristics

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

Product Specification

AU OPTRONICS CORPORATION

T215HVNO1.1

(Ta=25C)
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=25C)
Symbol Description Min. Typ. Max. Unit Remark
100% dut tio of LED
Is | LED String Current ; 60 | 66 | [map | Y rEie0
chip Note 4-6
Is=60mA @ 100% duty
Vs | LED String Voltage - 46.5 51 [Volt] | ratio; Note 4-1, Note
4-5, Note 4-7
Maximum Vs Voltage ) Is=60mA @ 100% duty
AVs | Deviation of light bar - 3 [Volt] ratio: Note 4-2
LED Light Bar Power
Py - - 11.2 | 12.2 | [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 2.0
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Note 4-1: Vs (Typ.) = Ve (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 >—QO
H\h Is
LED chip

Note 4-2: AVs (Max.) = AV 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.) X 4 ;
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°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.

T
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5 Reliability Test

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

Items Condition Remark

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

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

Low Temperature Operation (LTO) | Ta= 00J, 300hours

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

Low Temperature Storage (LTS) Ta=-20L1, 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) -200/30min, 60L1/30min, 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(7 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 R R R RN RN RN RRRRRRRY
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6 Shipping Label

The label is on the panel as shown below:

LTI TR e non.s £k
XK XX XK AU Optronics AR ROHS
MADE. IN* XX00C () 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 ReiS| 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

NOTE S:
J 1 PRELIMINARY DRAWING FOR REFERENCE ONLY. .
2. THIS DIMENSION EXCLUDES DEFORMATION,
3. BACKLIGHT: LED LIGHT-BAR
|4, MODULE THICKNESS TO BE 11lmm MAX, |
S. TOLERANCE VWITHOUT SPECIFIED TO BE 05 mm,
6. TORQUE OF M3 USER HOLE SHOULD BE WITHIN 4 KGF-CM AND RE-SCREV 10 TIMES.
7. USER HOLE SCREW PENETRATION 3.5mm MAX,
=T N n N N N n =
49560 % 0,50
. (9.48) (9.48) (43X>USerhole i
(789 (7.88) P = 35 Max,
b E’ Bl 2 -~ ﬁ r
i 8 =
°T -
1
) H §
L
o /-
= o 2 =
i & 7.4 £05 IS @ L
o2 =
; D
o = a
. 2 = ¢
S 7 S
D) —— o — — - \D
[oa]
[qV]
: 47664 (ACTIVE AREA) ]
i 479.84 £ 050 (BEZEL OPEN)
' e T ‘
3 P Cl
| N i 600 £030 (4%
H 181 £05 105 +£05 40
8.6 £05 3
§ LLsex 00000 sazmasacz = = = |
g P i T =] "wn
R
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L=
T [ [ [
177.64 177.56
98.20 5812
42,00 (6% 18.76 18.68 127.80 '
L X-COF (6
] — ] R -
><
& ® LVD%CDNNECTD‘&R;\_D‘ o i§ &
| S
8% o
~ ~ =
e 7330£500 | _ &
7 s o B L *
& H r 1
oo 3
= 3 s ~ :
& e —=
‘ 137.80 ¥
205.00 5
120,00 N .
o AN
o N—Y-COF (@X)
<H .
3
24135 + 050 - 243.42(2X)
IGHT BAR CONNECTOR
APPEARANCE
- 97.21703100/10A
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8 Packing Specification
8.1 Packing Flow

\_EPE Cushion

N :
\;m% (TOP)

lPaste Protective Film

] 11pcs/box

EPE Cushion
(BOTTOM)

v Load static bag

=" Corner pillar

LABEL — | ————stretch film

PET Band

Wooden pallet

|\ N

Single pallet stack Illustration
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8.2 Pallet and shipment information

Specification
Item Remark
Q'ty Dimension Weight(kg)
1 Panel 1 495.6(H)mm x 292.2(V)mm x 10.6(D)mm 1.67 Note 1
2 Cushion 1 - 0.38
without Panel &
o
3 Box 1 556(L)mm x 292(W)mm x 375(H)mm 0.95 cushion
Note 1
with panel &
4 Packing Box 11 pes/Box | 406(L)mm x 281(W)mm x 651(H)mm 22.1 cushion
Note 1
5 Pallet 1 1150(L)mm x 910(W)mm x 132(H)mm 12 Note 1
6 | Palletafter Packing | 1gpoxes/pallet| 1150(L)mm x 910(W)mm x 1125(H)mm 390 Note 1

Note 1: Estimated value which is subject to change based on real measured data.
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