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1 Handling Precautions

1)

2)

3)
4)

J)
6)
7)
8)
9)
10)

1)

12)
13)

14)
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Since polarizer is easily damaged, do not touch or press the surface of polorizer with
hand.

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 501 and 3501 at normal humidity.

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

If the product will be used under extreme conditions such as under high temperature,
humidity, display patterns or the operation time etc.., it is strongly recommended to
contact AUO for the advice about the application of engineering. Otherwise, its
reliability and the function may not be guaranteed. Extreme conditions are
commonly found at airports, transit stations, banks, stock markets, and confrolling
systems.

Module designer should apply adequate thermal solutions to keep the electrical
components surface temperature under confrol limit (ex: Source Driver IC 100C ,

Components on T-con PCB 85C) Operatfions over the temperature can cause
damages or decrease of lifetime.
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2 General Description

This specification applies to the 21.5 inch wide Color a-Si TFT-LCD Module T215HVNO0S.1.
The display supports the Full HD - 1920(H) x 1080(V) screen format and 16.7M colors (RGB
6-bits+Hi-FRC ). The input interface is Dual channel LVDS.

2.1 Display Characteristics

The following items are characteristics summary on the table under 2501 condition:

ITEMS Unit SPECIFICATIONS

Screen Diagonal [mm] | 546.21 (21.50")

Active Area [mm] 476.064 (H) x 267.786 (V)
Pixels H x V - 1920(x3) x 1080

Pixel Pitch [um] 247.95 (per one triad) x247.95
Pixel Arrangement - R.G.B. Vertical Stripe

Display Mode - VA Mode, Normally Black
Response Time [msec] | 18 (Typ., on/off)

LCD module : PDD (Typ.)=3.5W@ White pattern,Fv=60Hz

Power Consumption Wattl | g cklight unit : PBLU (Typ.)=9.86 @Is=50mA
Weight [Grams] | TBD
Electrical Interface - Dual channel LVDS
Support Color - 16.7M colors (RGB 6-bits +Hi-FRC)
Surface Treatment - Anfti-Glare , 3H
Temperature Range
Operating °C] 0to +50
Storage (Shipping) -20 to +60
Cell fransmittance [%] g:gg (%%') Base on AUO LED Backlight
1.41
Cell thickness [mm] (Thickness of polarizer(upper) film:0.20mm ; polarizer(down)
0.21Tmm)

2.2 Absolute Maximum Rating of Environment

document version 1.0
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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
HOP ggearrg’:ilg;\HumidiTy 5 90 [%RH] Nof;:\éJ
TST Storage Temperature -20 +60 [°C]
HST Storage Humidity 5 90 [%RH]

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

1.90% RH Max ( Ta =397C)
2. Max wet-bulb temperature at 39°C orless. ( Ta =397C)
3. No condensation
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2.3 Optical Characteristics
The optical characteristics are measured on the following test condition.
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Test Condition:
1. Equipment setup: Please refer to Note 2-2.
2. Panel Lighting time: 30 minutes
3. VDD=5.0V, Fv=60Hz,Is=65mA,Ta=25[]

Product Specification

AU OPTRONICS CORPORATION

T215HVNO5.1

Symbol Description Min Typ. | Max Unit Remark
Note 2-3
CR Conftrast Ratio (Center of screen) 2000 | 3000 - - Base on AUO LED
Backlight
Or Horizontal Viewing Angle Right 75 89 G
o (CR=10) Left 75 | 8 | -
Oy Vertical Viewing Angle Up_ 75 89 - Note 2-4
CR=10 . 3
0l ( ) Down 75 89 degree] By SR-3
Or Horizontal Viewing Angle Right 75 89 - (Base on AUO
oL (CR=5) Left 75 89 : backlight design)
Oy Vertical Viewing Angle Up 75 89 -
D (CR=5) Down 75 89 -
Tr Rising Time - 13 28
Te Response Time Falling Time - 5 8 [msec] Note 2-5
- - By TRD-100
- Rising + Falling - 18 36
Tere Response Time Gray To Gray - 28 ‘ [msec] Note 2-5
By TRD-100
Rx Red x 0.627 |0.657 | 0.687
Ry Redy 0.305 |0.335 |0.365
Cx Green x 0.288 |0.318 |0.348
Gy Color Coordinates Greeny 0.604 |0634 |0.664
Base on C light
Bx (CIE 1931) Blue x 0.124 [0.154 |0.184
By Blue y 0.034 |0.064 |0.094
Wy White x 0.283 |0.313 |0.343
Wy White y 0.299 [0.329 |0.359
Note 2-6
CT - - 2.0 [%]
Crosstalk By SR-3
Note 2-7
F i ; ~ | 20 | (o8]
dB Flicker (Center of screen) By SR-3

Note 2-2: Equipment setup :

document version 1.0
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H Photo detector (SR-3, TRD-100)

Measured distance (50cm)

LCIKPaneI

/TFT-LCD Module

g g 5

Center of the screen

Note 2-3: Conftrast 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=0°)
Note 2-4: Viewing angle measurement

Definition: The angle at which the confrast ratio is greater than 10 & 5 .

a. Horizontal view angle: Divide to left & right (6. & 6r)
Vertical view angle: Divide to up & down (®y &P)
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Normal Line
¢=0° 0=0°

12 O'clock
directiog

01=90" x y o1 =90

6 O'clock ' \\{{ x'
direction
oL =90

Note 2-5: Response time
measurement

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 fime is interval between the 10% and
90% of optical response. (Black & White color definition: Please refer section 3.4.3)

% Te
1 1
R T
100 = |
1 |
Optical i White Black 1Black
response 1 i
1 1 '
4— 1 Frame —¢— 1 Frame —

Note 2-5: Response time measurement

The output signals of photo detector are measured when the input signals are changed from “Gray
level A” to “Gray level B” (falling time, TF), and from “Gray level B” to “Gray level A” (rising time,
TR), respectively. The response time is interval between the 10% and 90% of optical response.

CRRRRINRRRRRRRRRRRUURIRRRRRRRREREEY
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% Tf Tr .

1 1 |

L fe— o — e

L — | .

. ! Gray Gray |Gray Gray |

1 1 |

Optical tievel A [\[level B tlevel B |[| levelA

Response 1 I I
1

1
4— 1Frame —¢— 1 Frame —

The gray to gray response time is defined as the following table.

Target gray level

Gray Level to Gray Level 0 L63 L127 L191 L255

LO

L63

Start gray level L127

L191

L255

u Tete typ is the total average time at rising time and falling time of gray to gray.

Note 2-6: Crosstalk measurement

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

Where
a.Maximum Horizontal Crosstalk :

CTh=Max. (| YeL=YaL | /YA x100%, | Yer=Yar | / Yar X 100 %);
Maximum Vertical Crosstalk:

Clv=Max. (| Yeu=Yau | /Yaux100%, | Yep—Yap | / Yap x 100 %);

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

Ysu, Yep, YeL Yer = Luminance of measured location with Black pattern

document version 1.0 10
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(0.0) Active Area ilSs (0.0) Active Area S~
¢ pita (H4 Vi4) o~
VulHevn) | e  .e | Yin (THB V) YBL(H;SIWQ):W_YBR(?HJSWQJ
Yoo (H12.7938) | Yoo (HIZTVIE) | L (3H4,3v4)
(HY) {HY)

Note 2-7: Flicker measurement

a.Test pattern: It is listed as following.

. Gray level = LO
|:| Gray level = L127

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

R: Red, G: Green, B:Blue

(RN R RN RRRRRTIRRNURERRRRTY
fnnpnRnNnn [RRRNRRLRENT}
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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.

G1
ASIC J\ TFT -LCD
1920(X3) X 1080
Tining Pixels
TN
Transmitter

51080

Jojsuuon)
uld 0g

YED ‘a DC IDC .‘ Ga
mima
Con Corraction
> g

(R R RN RN NN RN
3 IIIII IIIIIIIIIIlIIIIIIIIIIIIIlIIIlIIE
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3.2 Interface Connection

3.2.1 Connector Type

T215HVNO5.1

Manufacturer P-TWO STM
TFT-LCD Connector
Part Number 187034-3009 MSBKT2407P30HB
Manufacturer JAE or Compatible
Mating Connector Part Number FI-X30HL (Locked Type]
3.2.2 Connector Pin Assignment
PIN # Symbol Description Remark
1 RxO0- 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 Rx0O2- Negative LVDS differential data input (Odd data)
6 Rx0O2+ Positive LVDS differential data input (Odd data)
7 GND Ground
8 RxOCLK- |Negative LVDS differential clock input (Odd clock)
9 RxOCLK+ |Positive LVDS differential clock input (Odd clock)
10 RxO3- Negative LVDS differential data input (Odd data)
11 RxO3+ Positive LVDS differential data input (Odd data)
12 RxEO- Negative LVDS differential data input (Even data)
13 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 RxE3- Negative LVDS differential data input (Even data)
23 RxE3+ Positive LVDS differential data input (Even data)
24 WP Digital-Vcom write protection
25 NC No connection (for AUO test only. Do not connect)
26 SCL 12C-Compatible Serial-Clock Input for Vcom

document version 1.0
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27 SDA [2C-Compatible Serial-Data Input / Output for
28 VDD Power Supply Input Voltage
29 VDD Power Supply Input Voltage
30 VDD Power Supply Input Voltage

document version 1.0 14

For ACMEPOINT internal use only - provided by alberthsu on 2017/09/26



Product Specification T215HVNOS.1

AU OPTRONICS CORPORATION

3.3 Electrical Characteristics

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

Symbol Description Min Max | Unit Remark
vop | Fowersupply | o n3 | g0 | [VON Ta=250
Input Voltage ]
SCL,SD 12C input _
AWP Voltage GND-0.3 4.0 | [Volt] Ta=250]
3.3.2 Recommended Operating Condition
Symbol Description Min | Typ | Max | Unit Remark
vDD | FOWersupply |, s | 54 | 55 |[vol
Input voltage
DD Power supply 3 TBD | TBD | [A] |VDD= 5.0V, White Pattern, Fv=60Hz
Input Current (Rms) TBD | TBD | [A] |VDD= 5.0V, White Pattern , Fv=75Hz
DD VDD Power - TBD | TBD [[Waftt]|VDD= 5.0V, White Pattern , Fv=60Hz
Consumption TBD | TBD |[Watt]|VDD= 5.0V, White Pattern , Fv=75Hz
IRush Inrush Current - - 3.0 [A] |Note 3-1
vDDrp | Allowable VDD | - | 500 | [mV] |VDD= 5.0V, White Pattern , Fv=75Hz
Ripple Voltage
Note 3-1: Inrush Current measurement:
Test circuit:
‘!- z :2 ]'Iiil' 4 WDD
E-E."\;'T?;n il j *}T . i =
Big : '_,_:_____ S JE‘ AR
P —
= "' I\.R-I OO1uFas
VD]E) risi_ng: tij;:»us;
The duration of VDD rising time: 470us.
document version 1.0 15
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3.3.3 Input control signal threshold voltage definition

ltem Symbol | Min. | Typ. | Max. | Unit
Input High Threshold Voltage VIH 2.7 - 3.6 V
Input Low Threshold Voltage VIL 0 - 0.6 V
3.3.4 Write Protection mode selection
WP Note
L or OPEN | Protection
H Writable
3.3.5 Input equivalent impedance
1. Input equivalent impedance of WP pin 2. Input equivalent impedance of
SDA/SCL pin
100 chm 100hm 3.3Kohm 32?/

wp /\jpv\/ 12C

PO

IC

§3.3Knhm | T15pF
parasitic Cap

NNOD

3.4 Signal Characteristics
3.4.1 LCD Pixel Format

1 2 1919 1920
ist Line |R|G|B|R|GB| - -~ " "t 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

document version 1.0 16
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Note 3-2:

a. O ="0dd Pixel Data”  E = “Even Pixel Data”

b. Refer to 3.4.1 LCD pixel format, the 1st datais 1 (Odd Pixel Data), the 2nd data is 2 (Even Pixel Data)

and the last data is 1920 (Even Pixel Data).
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T215HVNO5.1
8 Bit Color
Bit Order
M5B | R7 G7 B7
FB | Gb =13
RE | G5 BS
R4 | G4 | B4
R4 53 B4
R2 52 BZ?
F1 51 B
LSB | KO =0 =11]
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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 Eerfe}"l RED data GREEN data BLUE data Remark
(MSB:R7, LSB:RD) (MSB:G7, LSB:GO) (MSB:B7, LSB:B0)
RPIRE|RS|RA|RI|R2|IRT|RO|(GY|GE|G5|G4|G3|G2|G1|G0|B7 (BE|BS|B4 (B3 |B2|B1|BO
Black - goyo|ojo|(o0ojojofo|ojo|o0fo|jojojo|(ojo)jojoyo|jo|jojo|a0
White - 1L s Y e O Y A I IO O |
Gray 127 - o1 1 1 1 1 1 11011 1 1 1 1 1 rjof1r |1 (111 {1]11[1
La gj(oyojofofojo)ofofojoyjojofo|jojo|(ojojofj0o|0o|0O|l0]|0]| Black
Red
Lssy1 (1t ytrptp1 1y fojojofojojojof(ojo)jojo)jo)jojojo|ao
Lo oyojojo|ojojofo0 ofo(o(0f(o({O0f(0|0O] Black
Green
550 (0joj0o(0 0|00 ofo(o(ofofofo|0O
L0 goyo|ojo|fo0ojojofo|jojof{ofojojoj0|(0O|j0O)J0|0|]0)0|0]|0|0]| Black
Blue
55| of(ojojojo|ojojofojojofofojojojoft gyttt

(RN R RN RRRRRTIRRNURERRRRTY
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3.4.4 LVDS Specification
a. DC Characteristics:

Symbol Description Min Typ | Max | Units Condition

LVDS Differential 3
Ve Input High Threshold i - | +#100 | [mV] |Vem=1.2V

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

LVDS Differential
| Vio| Input Voltage 100 - 600 | [mV]

LVDS Common B
Vem Mode Voltage +1.0 | +1.2 | +1.5 | [V] | Vm-Vo=200mV

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

Single-End

RxOCLK-

RxOCLK+

GND

Differential Signal

b. AC Characteristics:

LR RN RN RN RN RRRRIRY
lllllll (LR RN AR RRR RN RRRRRRRRRRYY)

o LR RN RN NN RN
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Symbol Description Min Max Unit Remark

Maximum deviation of
input clock frequenc
Foev p. 3 % - +3 %
during Spread
Spectrum

Maximum modulation

frequency of input

F - 200 | KHz
MR clock during Spread
Spectrum
Freq ,
Fmax
I Fck * Fpoev
Feik \
Fmin
1
Fmobp
< Spread Spectrum> Time

Fclk: LVDS Clock Frequency

LR RN RN RN RN RRRRIRY
IIIIIII (LR RN AR RRR RN RRRRRRRRRRYY)
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3.4.5 Input Timing Specification
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T215HVNO5.1

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

Symbol Description Min. | Typ. | Max. | Unit | Remark
v Period | 1094 | 1130 | 3000 | T
Tdisp (V) Active Th
Vertical Section 1080 | 1080 | 1080
Fv Frequency 30 40 76 Hz Note 3-3
Th Period 1 1000 | 1050 | 1678 | TeK
Tdisp (h) Horizontal Active 960 | 960 | 940 | Tclk
Tolk (h) Section Blanking 40 90 718 | Telk
Fh Frequency 40.0 67.8 90.0 KHz Note 3-4
Tclk Period ns 1/Fclk
LVDS Clock 112 | 140 | 250
Fclk Frequency | 400 | 712 | 900 | MHz | Note 3-5

Note 3-3: The optimal Vertical Frequency is 50~76 Hz for best picture quality

Note 3-4: 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 3-5: 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 (Max.) = Fv (Max.) x Th (Typ.) x Tv (Typ.);
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3.4.6 Input Timing Diagram

Thlk{w}

Tdisp{w)

T215HVNO5.1

M Lime

Invalid Data

DE

Invalid Data

RGE Datal Fixel
(Odd) M -7

RGE Datal Fixel
{Ever) M |

Tdisp{h) TEIk{R)
Fixell Fixel| Pixel Fixell Pixel| Fixell Pixel| Pixel| Pixeal Fixzell Fixel| Pixel Fixell Pixel
Invalid Dalga Invalid Daltda
M-5 m-5 M-1 i = =1 7 =] i1 M-5 M-3 M- i =
Fixell Fixel| Pixel Fixell Pixel| Fixell Pixel| Pixel| Pixel FixzelPixel | Pixel Fixell Pixel
Invalid Dalfa Invalid Daltfa
M- - M 2 4 =] =] 10 1z M- M- M =2 4
(RRRRRIN
T
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3.4.7 12C Electrical Characteristics (vDD=5V, VSDA/VSCL=3.3V, TA=25C)

Parameter Symbol | Min. | Typ. | Max | Unit
SCL clock frequency fSCL - - 350 kHz
Clock Pulse Width Low tLOow 1.85 - - us
Clock Pulse Width High tHIGH 04 - - us
Clock Low to Data Output Valid tAA 1.76 - - us
Start Setup Time tSTASU 0.6 - - us
12C Start Hold Time tSTAHD 0.6 - - us
Stop Setup Time tSTOSU 0.6 - - us
Data In Setup Time tDSU 0.1 - - us
Data In Hold Time tDHD 0 - - us
SCL/SDA Rise Time tR - - 0.3 us
SCL/SDA Fall Time tF - - 0.3 us
__S_:I'ART
SDA
IN/
stasu  tstaHD tstosu
SDA
Out

(RRRRRY
nnnnng
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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
/ N
90% 90% /
VDD 1% Nl
T2 T5 | T6 | T7
LVDS Signal //// VALID\\\
/ N
DATA
<>
T3 T4
Backlight Enable
Signal (system) Backlight Off Backlight On Backlight Off
Power Sequence Timing
Value Remark
Symbol Unit
Min. Typ. Max.
Tl 0.5 . 10 [ms]
2 0 - 50 [ms]
T3 500 - - [Ms]
T4 100 - - [ms]
Note 3-5
TS5 0 50 [ms] Note 3-6
Note 3-6
Té 0 - 200 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 Té 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)
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3.6 Vcom adjustment flow
A. Flicker Pattern

2L+1 (1V) L127

B. Vcom is optimization when minimized flicker phenomenon of location P5 (as below
figure)
|

H/10 H/iZ —
W/10 }-—»
H H i ; I
L= = P O,,,
%1 P2 P3 V10
é vi2
b4 g5 P6 _ l v
P7 P8 P9 VO
L4 —® T

C. Tuning Step
VCOM I2C Tuning Step
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Switch to
flicker pattern

Disable
WP

Check
flicker

Step 5
Reset

D. Interval of Step to Step

VCOM 12C Tuning Step

1

Step 1
Reset

Step4
WriteVCOM

ﬁ

Step 2
Read VCOM

ﬂ

Step3
Adjust VCOM

>500ms

E. 12C Protocol Define

>500ms

>500ms >500ms

DVCOM IC address (slave) : 1110100 (0x74)

Step1 Reset Command

v

Slave Address VF\QI Index Address 0 Control Byte
start{ 1] 1]1]o]1]oJo]Jo]Aackjofjo]JoloJo]Jo]JoJo]jAack]lo]oJo]1]ofo]1]o]ACK]|Stop
OxE8 0x00 0x12
Device Address + W Control Address Reset + OUT_EN
Step2 Read Vcom Command
Slave Address \g Index Address 0 Slave Address \g VCOM data
statf 1] 1]1]o]1]oJofo]Jack]o]Jo]o]o]oJoJof1]acK]stat[1]1]1]o]1]of o | 1 JAckx]X]x[x]x]x]x A | ACK] Stop
OxE8 0x01 OXE9 0~127
Device Address + W VCOM Address Device Address + R DATA
documeniversion].o ::::::‘I:FIII‘I:i:llll:llllllllll::::f 26
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Step3 Adjust Vcom Command

Slave Address \Q/ Index Address 1 VCOM data
stat[1]1]1]o]1]o]Jo]Jo]Aack]ofo]o]oflo]o]o]H XXX X]X]X] X]N]ACK] Stop
OxE8 0x01 0~127 A
Device Address + W VCOM Address VCOM Value
Step4 Write Vcom Command
Slave Address V%/ Index Address 0 Control Byte
stat[1]1]1]o]1]o]ofJojAack]ofo]olofo]o]o]o ojoflofol1]o]1]o0]ACK]|Stop
OxE8 0x00 0x0A
Device Address + W Control Address Write DAC to NVM
Step5 Reset Command
Slave Address V%/ Index Address 0 Control Byte
startf 1] 1]1]o]1]o]JoJojAack]ofo]o]JoloJo]JoJoJjAackfofo]of1]o]o]1]o0]AcK]sStop

OxE8

0x00

0x12

Device Address + W

Control Address

Reset + OUT_EN
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4 Reliability Test

AUQ 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= 5001, 50%RH, 300hours

Low Temperature Operation Ta= 0[], 300hours

High Temperature Storage (HTS) | Ta= 601, 300hours

Low Temperature Storage (LTS) Ta=-200J, 300hours

Thermal Shock Test (TST) -20L1/30min, 60L1/30min, 100 cycles Note 4-1

Note 4-1: a. A cycle of rapid temperature change consists of varying the temperature from
-2007 to 6017, 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.
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5 Shipping Label

5.1 Small Shipping Label
The label is on the PCBA as shown below :

XXXXXXXXXXXX = XXXXXX XXXX T215HVNO0S5.X

5.2 Run Card Label
The label is on the panel as shown below :

4 ™\
T215HVNOS-X/XX XX XXXXXXXXXX Remark : X

P
o
Z

S/N  XXXXXXXXXXXX (XXXXX) P N V
XXXXX XXXXX XXXXX
XXXXX XXXXX XXXXX
XXXXX XXXXX XXXXX
XXXXX XXXXX XXXXX
N _J
(AR RNR RN RN RRNNRRR RN RRRYY
IIIIIIII (RIR RN LR RRN IR RN
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NO COMPONENT SIDE

24 (ONT_THICKNESS, including PCB)

|
g |=o] [=s] [=]][=s] [= (=]
‘ |_s9s7e | 39672 | ‘
196 1906 \
1983 | 19836
=
N\ e ce 48973 e
= Y
& /[
R | &, :3
417 05 GIASS SIDE P FIGE IO CENTFR |
476064 ATIVE AR
420464307 CF GLASS SIIF PIL
spagedin? o
4864202 ARRAY
A
e

%

477664403 ARRAY GLASS SIJE POL

40006(CF T ARRAY GLA > 040006CCF_GLASS EDGE T ARRAY GLASS EDGE)

“ 02405 (CF_GLASS SIDE POL.TO CF GLASS EDGEY
| If
[

02405 (CF_GLASS SIDE POLTD CF GLASS E0GD) [

25 (ARRAY GLASS SIDE POL THICKNESS)
019540095 (CF GLASS SIDE POLTHICKNESS
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08 (PCB THICKNESS)

006MAX_(COF_THICKNESS)

53:05 CARRAY GLASS SIDE POL. TO ARRAY GLASS EDGE)

0200010905 (CF GLASS SIIE POL. 10 CF GLASS EDGD
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T215HVNO5.1

02305 (CF GLASS SIDE POLTO CF GLASS EDGE)

ot G (LASS PN 70 awear chass ChiE>

NOTE:
1 THE THICKNESS DF PCEA IS 0 Bmm
2.

© COMPONENTS FORBIDDEN AREA.

3 V77727773 - BONDING AREA
£ GND PATTERN

4
5THE HEIGHT OF COMPONENTS ON PCBA -

6.PCB COMPONENTS ARE FACE UP

2 1mm{uax )
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7 Packing Specification
7.1 Packing Flow

Spacer _ -
; : g
,.--"" e faq:_’f?;. J.
Open cell T B
; e
el
Hybrid Box

- Open cell : 20 (pcs/Box)
- Spacer : 21(pcs/Box)

- -
TOP COVER
/N
- by £
. rh r
: -+ -
1 ] ! ]

- 2 (Box/Layer)
- 10 (Layer/Pallet)

(R R R R RN RN RN RN RN RRRR]
(AR RN RN RN RRRRRNRRRRRRRRRE
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7.2 Pallet and Shipment information

Specification
ltem Remark
Q'ty Dimension Weight(kg)
Box 1 700(L)mm x 455(W)mm x 127.5(H)mm 0.7 without cell & spacer

Packing Box | 20 pes/Box  |700(L)mm x 455(W)mm x 127.5(H)mm| 10,1 | Wih cell & cushion &

spacer
Pallet 1 980(L)mm x 740(W)mm x 132(H)mm 12.0
Pallet after 20
Packing boxes/pallet 980(L)mm x 740(W)mm x 132(H)mm 214.6
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