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1.0 GENERAL DESCRIPTION

1.1 Introduction

HV320FHB-F40 is a color active matrix TFT LCD MDL using amorphous silicon TFT's
(Thin Film Transistors) as an active switching devices. This open cell has a 31.51 inch
diagonally measured active area with FHD  resolutions (1920 horizontal by 1080 vertical
pixel array). Each pixel is divided into RED, GREEN, BLUE dots which are arranged in
vertical stripe and this open cell can display 16.7M colors. The TFT-LCD panel used for
this open cell is adapted for a low reflection and higher color type.

RGB(Mini-LVDS)
VDD —_— Source Driver Circuit
R
+12.0V s1 $1920
LVDS
—— G1
2 Ports CN o
Timing  Controller ]
LVDS__SELJ 5 in) 4
~5 1C1p *|  [LVDSRx & Mini-LVDS ol b
Tx integrated] L =
s TFT - LCD Panel
-
o (1920x RGB x 1080 pixels)
B
&
Power Circuit 7 Glo8s
Rlack

1.2 Features
® [ VDS interface with 2 pixel / clock
High-speed response
Low color shift image quality
8-bit color depth, display 16.7M colors
High luminance and contrast ratio, low reflection and wide viewing angle
DE (Data Enable) only mode
ADSDS technology is applied for high display quality

RoHS compliant
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1.3 Application
® Commercial Digital Display
® Display Terminals for Control System
® [andscape and Portrait Display
1.4 General Specification
< Table 1. General Specifications >
Parameter Specification Unit Remark
Active area 698.4(H) x 392.85 (V) mm
Number of pixels 1920(H)x 1080(V) pixels
Pixel pitch 121.25(H)x RGBx 363.75(V) am
Pixel arrangement ] ] )
Pixels RGB Vertical stripe
Dasplay colors
Disal 1 16.7M(8bits-true) colors
1Spiay ode Transmission mode, Normally Black
Open Cell At center point
i 5.0 (Typ. 0
Transmittance (Typ.) % with BOE BLU
Weight
s 4.0(Typ) Kg
Power Consumption
3I9W Watt
Surface Treatment Haze 1%
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2.0 ABSOLUTE MAXIMUM RATINGS

2.1 ABSOLUTE RATINGS OF ENVIRONMENT

The followings are maximum values which, if axcead, may cause faulty operation or
damage to the unit. Tha operational and non-opearational maximum voltage and currant

values are listad in Table 2.

< Table 2. Open Cell Electrical Specifications > [VSSeGND=0V)]
Parameter Symbol Min. Max. Unit Remark
Power Supply Voltage vDD V5503 14 Vv Ta=25%C
o e Toe 0 +50 2 >
e re =

perating peratu e o ~60 -
Storage Temperature Tar -20 +60 C Note 1
Opearating Ambient
Hurmidity Hop 10 80 %RH
Storage Humidity Hst 10 80 %RH

MNote 1 : Temperalure and relative humadily range ane shown in the figure balow.
Wel bulh termperature should be 38 °C max. and no condensation of waler

= P2 + BB
E WEaraae

S BB

=

-

SERTallon

-3 . W it ¥ 4l L = L 2 0 =

Bra Buil Tomswrature [ .

2.2 ABSOLUTE RATINGS OF ENVIRONMENT

When storing modules as spares for a long time, the following precaution is necessary.
(a) Do not leave the module in high temperature, and high humidity for a long time. It is highly

recommended to store the module with temperature from 20 to 25°Cat and 50+ 10%RH.

(b) The module shall be stored in dark place. Do not store the TFT-LCD module in direct
sunlight or fluorescent light.
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2.3 ELECTRICAL ABSOLUTE RATINGS
< Table 3. Electrical Absolute Ratings(Open Cell) >
Value
ltem Symbol Unit Note
Min Max
Power Supply VDD VSS-0.3 14 Y,
Voltage ' (1)
Logic Input Voltage Vin -0.3 3.6 \%
< Table 4 Backlight Unit >
Value )
ltem Symbol Unit Note
Min. Typ Max.
LED DC forward If 400 mA
current
LED peak pulse Ip mA
LED Reverse Vr 56 6.0 6.4 Vv
voltage

Note (1)Permanent damage to the device may occur if maximum values are exceeded. Function
operation should be restricted to the conditions described under normal operating

conditions.
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3.0 ELECTRICAL CHARACTERISTICS
3.1 TFT LCD MOUDLE
< Table 5. Open Cell Electrical Specifications > [Ta=25+2°C)
Values :
Parameter Symbol in Typ | Max Unit | Remark
Power Supply Input Voltage VDD 108 12 14 Vdc
Power Supply Ripple Voltage VRP 300 | mv
Power Supply Current IDD - 333 | 630 | mA Note 1
Power Consumption PDD 4.0 7.6 | Watt
Rush current IRUSH - - 3.3 A Note 2
LVDS LVDS Swing Voltage ViD +100 4300 | mV | Note3
Interace I Common inputVoltage | VIVC | 10 | 12 | 14 | V
Input High Threshold
CMOS Voltage ViH =7 i -
Interface Input Low Threshold
Voltage VIL 0 - 0.6 v

Note 1 : The supply voltage s measured and specified al the inlerface connecior of LCM.
The current draw and power consumplion specified is for VDD=12.0V,

Frame rate [ »60Hz and Clock frequency ® T5.4MHE.

Test Pallern of power supply current
a) Typ : Mosaic TX5 (LOAL255)

Note 2 : The duration of rush current is aboul 2ms and rising tme of Power Input is Tmsa({min)

g
G
G
G
g
c
G
G

e www
e
cQoQQQoN
oo

Note 3 : The LVDS test point is al each terminal resistor

b) Max : Horizontal 1 Line (LOVLZ55) )

¢) Flicker Patiern
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3.2 INTERFACE CONNECTIONS
3.2.1 LCD MODULE

- Connector : 1IS050-C51B-C39-S (UJU) / FI-RE51S-HF-R1500 (JAE) or Equivalent.
< Table 6. Open Input Connector Pin Configuration >

PinNo | Symbol Description PinNo | Symbeol Description |
1 NC Mo Conneclion 21 GND Ground
2 SDA FC Dala 2 | cHiEr mm "'“'i | wi i "E
First pixel posiive LVDS
3 SCL PC Clock 23 | cHiEe iventia data put P3|
4 NC Not Connected 24 NC Not Connecied
H NC Not Conrected 25 NC Not Connected
a NC Not Connected 26 | NCor GND Nol Connacled
High: JEIDA
7 | sewvos e 27 NC Not Connected
8 NC Nol Connected 28 | cHzo 5“’“""” Fh‘;::“‘"" l;:'“é
9 NC Not Conrected 2 | cHpop mﬂ &mi E
10 NC Not Connected 0 | oy | Se=nd ;"ﬁ:‘“‘"“ ;25
1 GND Ground 31 | cuepye | Seco™ "";'“F’""‘ ';”:15
Firs! pixel negative LVDS Second pixel negalive LVDS
12 | CHIOF | gherentisidataingut Par0 | 2 | ©7F | gmecentisl data input. Pair2
First pixed positive LVDS Secand pixed positive LVDS
13| CHIOP | emerentaicataingut Pard | > | 22 | gmerential data input. Pair2 |
1 | cHiE ;:' e ﬁtﬁ1 34 GND Ground
Fi
15 CH1[1}e ntphﬂ::ﬁm L\F*D-§1 35 CH2CLK- Smmn:hn;gallw LVDS
1
First LVDS Second LVDS
1B | onp | e L, | 3 | cHacike e
17 CH1[Z}+ ’;"‘ "“"::."’ 1?32 37 GND Ground
18 GND Ground s | cHEk sm” "“"m;lf' e ';:'335
18 | CHICLK- | First pixel negative LVDS dock | 39 | Crzpape mﬂ “"'i mmi '“:32
20 | CHICLKe | First pixed positive LVDS clock
SPEC. TITLE PAGE
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Pin No Symbol Description PinNo | Symbol Description
40 NC Mol Conmected 46 GMND Grournd
41 NC Mol Conmected 47 NC Mot Connecled
42 NC or GND Not Connacted 48 ViCC input Violtage +12V
43 NC or GND Nol Connecled 49 WwCC Inpul Viallage 12V
44 MNC or GND Grownd 50 VCC Inpul Valtage +12Y
45 GND Ground 1) vCC Input Viollage +12V
Motes © 1. NC{Not Conneclad) | Ths pins are anly used for BOE intemal operations
2. Input Level of LVDS signal is based on the IEA 664 Standard.
3. LVDS_SEL : Thes pin & used for selecting LVDS signal dats formal.
If his Pin : High (3.3V) = JEIDA LVDS formal
Otherwiss : Low (GND) or Open (NC) < Normal NS LVDS format
Rear view of LCM BIST Pattern
1SG050-C518-C38-5 {Um [T | P71 vweae L A PTliGrean | Flilime |
JEI-RES1S-HF-R1500 (JAE) | e 13 o g e | pees
1 51
3.3 BACKLIGHT UNIT

3.3.1 LED LIGHTBAR UNIT CHARACTERISTICS (Ta=25 + 2 °C)

< Table 7. LED Lightbar Unit Characteristics>

Value ,
Parameter Symbol Unit Note
Min. Typ. Max.
Lightbar input Voltage \% 48 - 55 Vrus | One channel
Lightbar input current I 600 mA One channel
Power consume w 27 - 39 w One channel
Lightbar Life Time L, 30,000 | 50000 - Hrs
SPEC. TITLE PAGE
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Note (1) The lifetime is defined as the time which luminance of the LED decays to 50%
compared to the initial value, Operating condition: Continuous operating at Ta = 25+2°C
, IL=540mA
The pin configuration for the housing and leader wire is shown in the table below. Light
bar connector type: Cl0102S0000-A, PITCH=2mm
Pin No. Symbol Description Wire Color
1 + CH+ Red
2 R CH- Black
LED Numbers: 9X10 =90
Total : 90 LED/BLU
D1 D9
{4 Dt -—
l D10 D18
+ 4
D19 D27
[t >t -
Dal D30
o {4
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3.5 Signal Timing Specifications
Timing Parameters (DE only mode)
< Table 10 Timing Table >
l Item Symbols Min Typ Max Unit
Fregquency ITc SR 74.25 (92.8) 97 MHz
Clock High Time Tch - 4NTe -
Low Time Tel - 47 Te -
110D 1125 1149 lines
Frame Period Tv
47 60 (75) 78 Hz
Horizontal Active Valid | &, : 960 . bk
Display Term Total |t | 1060 1100 1200 -
Vertical Active Valid | b, = | RO B i
Display Term Total [te| 1100 1125 1149 o
Nobes: This product & DE only mode. The inpul of Heyne & Vayne signal does nol have an effect on normal
operalion.
< Table 11 LVDSInput SSCG>
Symbol Parameter Condition Min Typ Max Unit
7425
F LVDS Input frequency - 58 (92.8) 97 MHz
LVDS channel to channel g - 1/F) (1/F)*3
'D = -{ L] L]
Twvex | gkew Vics12V | ane | - 0% | PS
Vig=4200mV
Modulating frequency of inp
Fumoo | 4 clock during SSC F=85MHz 0 - il R
. Maximum deviation of input UL":_' ol a ) = %
WDEY | clock frequency during SSC | Vo=+200mV
Tevcy | Cycle to Cycle jitter - - 50
SPEC. TITLE PAGE
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3.6 Signal Timing Waveform

Valid data

N\ WAVAVAN

First data invalid data XH-M— Pael P-thx >< Invalid data

Walid data

Second data h«nliddu:><

Cr e D T
S

S
DE(Data Enable) A b

\

3

twe

——

£

DE(Data Enabie)

VY
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3.7 COLOR DATA INPUT ASSIGNMENT

Input Signals, Basic Display Colors and Gray Scale of Colors

< Table 14 Input Signal and Display Color Table >

Color & Gray Scale
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3.8 POWER SEQUENCE

To prevent a latch-up or DC operation of the Open Cell, the power on/off sequence shall
be as shown in below.

asvDD

Power Supelyr

VoD gy A0 1vDD
Tl
i |,‘,_ 5 T-F
T -—» e
- >
I.hr 1 '_;
serface Signal ¢ o
|: ;‘ZJ:.L:.' Dats ) v
I3 |‘_T4
‘. B
BLL OM/OFF enable
{ VON/OFF ) ov
< Table 15 Sequence Table >
Values
Parameter - —== Units
Min Iyp Max

T 0.5 - 20 ms

T2 10 - - ms

T3 200 - - ms

T4 100 - - ms

TS o - - ms

TG 1 - - s

Motes: 1. Back Lighl must be m on afler power fior logec and inderfacs sigral s walid_

Z. Even though T1 ia out of SPEC, it is siill ok ¥ the inrush curent of VDD is bedow the limil
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3. 9 MINI-LVDS SIGNAL SPECIFICATIONS
< Table 16 Timing Table >
Symbol Parameter Min Typ Max Unit
Fu Mini-LVDS Clock frequency - - 400 MMz
Modulating frequency of input clo
Fuemoo | oy guring SSC - . 600 KMz
Maximum deviation of input clock
Fravoev frequency during SSC 2 i 3 »
ViHyps | Mini-LVDS high input voltage 200 - - mV
ViL,ps | Mini-LVDS high input voltage . . -200 mv
ISETUP | Data setup time 05 - - ns
(HOLD | Data hold time 0.5 - - ns

CLK-
CLK+

LWO+-

o

LS+~
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4.0 OPTICAL CHARACTERISTICS

4.1 Test Conditions

ltem Symbol Value Unit
Ambient Temperature Ta 25+2 °C
Ambient Humidity Ha 50+10 %RH
Supply Voltage Vee V

. According to typical value in "3. ELECTRICAL

Input Signal CHARACTERISTICS"
Lightbar Current I 240 mA
Light bar operation v 495 v
voltage

4.2 OPTICAL SPECIFICATIONS

The relative measurement methods of optical characteristics are shown as below. The

following items should be measured under the test conditions described in 4.1 and stable
environment shown in Note (5).

Optical Stage(x.y)

LCD Module

Pritchard 880 or
equivalent

50cm

FIG. 1 Optical Characteristic Measurement Equipment and Method
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< Table 17 Optical Specifications>
ltem Symbol | oMM\ gin | Typ. | Max. | Unit | Note
Contrast Ratio CR 1000 | 1200 - - (2)
Response Time Gray to gray — 8 10 ms (3)
Center Luminance of
White Lc 450 500 4)
White Variation 6w 1.38 (6)
Rx 9.0 0.630 B
Red 9X =(°) ’
Ry Yo 0.340
Viewin
Gx g 0.320 .
Green Angle -
ormal| .
Color Bx Dioeg | 004 | 0.150 | ¥004 |
Chromaticity | Blue By on 0.045 =
Wx 0.280 -
White Wy 0.290 B
Color CcG 72 _ % NTSC
Gamut Ratio
2D _
(CR>1 HO[iZOﬂ 23 :z
. a _
ng;’éng 0) ° |CR210 Deg. | (1)
Vertical | ©1 89 —
Note (1) Definition of Contrast Ratio (CR):
The contrast ratio can be calculated by the following expression.
Contrast Ratio (CR) = L255/ L0
L255: Luminance of gray level 255
L O: Luminance of gray level O
CR =CR (5), where CR (X) is corresponding to the Contrast Ratio of the point X
at the figure in note(6)
SPEC. TITLE PAGE
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Note (2)

Lefinition of Gray-to-Gray Switching Time (VA Model) ;

0%

Y%

Optical
Response

L

5

i ime
Gray to gray Gray to gray
switching time switching time

The driving signal means the signal of gray level 0, 31, 63, 95, 127, 1589, 191, 223 and 255.

Gray to gray average time means the average switching time of gray level 0, 31, 63, 95, 127, 159, 191, 223 and
255 to each other.

Note (3) Definition of Luminance of White (L¢):
Measure the luminance of gray level 255 at center point and 9 points

Lo =L (5), where L (X) is corresponding to the luminance of the point X at the
figure in Note (6)

Note (4) Definition of White Variation (6W) :
Measure the luminance of gray level 255 at 9 points

6W = Maximum(Lon1, Lon2,...,Lon9)/ Minimum(Lon1, Lon2,...Lon9)

v

Jid
- & e D
SPEC. TITLE PAGE
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Note (5) Measurement Setup:

The LCD module should be stabilized at given temperature for 30 minutes to avoid abrupt
temperature change during measuring. In order to stabilize the luminance, the measurement

should be executed after lighting Backlight for 30 minutes in a windless room.

LCD Module

_/ LCD Parel
/

Center of the Screen Display Color Analyzer
; (Minolta CA210)

Note (6) Definition of Viewing Angle (9x, 9y):
Viewing angle are measured by CS-2000.

B o'clock
By- = B0°

Maormal
Ax=ay=0°

12 o'clock direction
ay+ = 90°

s = 807
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5.0 MECHANICAL SPECIFICATIONS
5.1 Dimensional Requirements
Figure 1(located in Appendix) shows mechanical outlines for the model HV320FHB-F40.
Other parameters are shown in Table 18.
< Table 18. Dimensional Parameters >
Parameter Specification Unit
Active area 698.4 (H) x 392.85(V) mm
Pixel pitch 121.25 (H) x 363.75 (V) pm
Number of pixels 1920(H) x 1080(V) (1 pixel =R + G + B dots) pixels
Weight 850 gram
5.2 Semi-Glare and Polarizer Hardness
The surface of the LCD has an Anti-glare coating to minimize reflection and a coating to
Reduce scratching.
SPEC. TITLE PAGE
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6.0 RELIABILITY
The Reliability test items and its conditions are shown in below.
< Table 19. Reliability Test Parameters >
No Test ltems Conditions
1 High temperature & high e
humidity storage test Ta=60"C, 90%RH, 240 hrs
2 Low temperature storage test Ta=-20°C, 240 hrs
High temperature & high e
3 humidity operation test Ta=50°C, 80%RH, 240hrs
4 | Low temperature operation test | Ta=0 °C, 240hrs
S | Thermal shock test Ta =-20 °C < 60 °C (0.5 hr), 100 cycle
6 On/off test On/Off:10sec(on) / 5sec(off), 30000 times
7 | Altitude Test 40000ft -10 °C /24hrs ,25°C /24hrs, -10 °C /24hrs
(non-operating)
8 | Vibration test Frequency : 10 ~ 300 Hz, Random
(non-operating)
Gravity / AMP : 1.0 Grms
Period : X, Y, Z 30 min/axis
9 | Shock test Gravity : 50G
(non-operating)
Pulse width : 11msec, Sine wave
+ X, =Y, £ Z Once for each direction
10 | Electro-static discharge test Air : + 15kV ,150pF/330Q ,100Point , 1time/Point
Contact :
+ 8kV ,150pF/330Q ,100Point ,1time/Point
Non operation
Contact: + 4KV~t 6KV,150pF/330Q2,100Point,
Input connector Pin, 3 times/pin with no function
loss
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7.0 PRODCUT SERIAL NUMBER

ppN  HV320FHB-F40 B4
0000 i BOE
[
) 9.90.90.0.0.90.9.9.90.0.0.90.90.9.9.90.0.4
REVAOD et
H\HHHlHH\HH AL N
WADE IN CHINA
1 2 3 4 5 6 7
X | X X X X | X X X|X|X| X X| x| x|x|x]|x

1. Control Number
2. Rank / Grade

3. Line Classification
4. Year (2011 : 11, 2012 : 12, ..)

5.Month (1,2,3,...,9,X,Y, 2)
6. Internal Use
7. Serial Number
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8.0 PACKING INFORMATION

BOE provides the standard shipping container for customers, unless customer specifies
their packing information. The standard packing method and Barcode information are

shown in below.

8.1 Packing Specifications

(1) 6LCD TV modules / 1 Box
(2) Box dimensions: 820(L) x375(W) x520(H)mm
(3) Weight: approximately 36Kg (6 modules per box)

8.2 Packing Method

LCD TW Mlesls

Cushlon {Bosiom)
Cumhlon{Top)

Carion |
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Sea / Land Transportation Air Transportation

(40ft Container)

Comer Prolecior

Pallet
{L1150*W850" 140mm)

Comer Protector
(L1350 50*50mm =3}

(L1150"WB50"140mm)

Sea / Land Transportation

(40ft HQ Contalner)

Comer Protector
(L1080"*50"50mm =5)

Figure. 9-2 Packing method

SPEC. TITLE
HV320FHB-F40 Product Specification Rev.A

PAGE
25 OF 34

A4(210 X 297)



REV

ISSUE DATE

B O E PRODUCT GROUP

TFT-LCD

2021.10.15

8.3 Box Label

* Label Size : 110 mm (L) x 55 mm (W)

* Contents
Model : HV320FHB-F40
Q'ty : 6Pcs

Serial No. : Box Serial No. See next page for detail description.

Date : Packing Date
FG Code : FG Code of Product

BEWING BOE DISPLAY

TECHNOLOGY CO , LTD

MODEL: HV320FHB-F40 QTY: 17

serIaL No: (0000000000000 DATE: 201X.X. XX

3840

6 0 00 o0 0 000000
Type Grade Year Month ITEM-CODE Serial_no

it oo

RoHS Mark

Internal CODE
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9.0 HANDING & CAUTIONS

Please pay attention to the followings when you use this TFT LCD Module.
9.1 Mounting Precautions

» Use finger-stalls with soft gloves in order to keep display clean during the incoming
inspection and assembly process.

* You must mount a module using specified mounting holes (Details refer to the drawings)

* You should consider the mounting structure so that uneven force (ex. Twisted stress,
Concentrated stress)is not applied to the module. And the case on which a module is
mounted should have sufficient strength so that external force is not transmitted directly to
the module.

* Do not apply mechanical stress or static pressure on module; Abnormal display cause by
pressing some parts of module during assembly process , do not belong to product failure,
the press should be agreed by two sides.

* Determine the optimum mounting angle, refer to the viewing angle range in the
specification for each model.

* Do not apply mechanical stress or static pressure on module , and avoid impact, vibration
and falling.

» Acetic acid type and chlorine type materials for the cover case are not desirable because
the former generates corrosive gas of attacking the polarizer at high temperature and the
latter causes circuit break by electro-chemical reaction.

* Protection film for polarizer on the module should be slowly peeled off before display.

» Be careful to prevent water & chemicals contact the module surface.

* You should adopt radiation structure to satisfy the temperature specification.

* Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder
than HB pencil lead. And please do not rub with dust clothes with chemical treatment.

Do not touch the surface of polarizer for bare hand or greasy cloth.(Some cosmetics are
detrimental to the polarizer.)

* When the surface becomes dusty, please wipe gently with absorbent cotton or other soft
materials like chamois soaks with petroleum benzine. Normal-hexane & alcohol is
recommended for cleaning the adhesives used to attach front / rear polarizers. Do not use
acetone, toluene , because they cause chemical damage to the polarizer.

» Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer
causes deformations and color fading. .
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» This module has its circuitry PCB’s on the rear side and Driver IC, should be handled

carefully in order not to be stressed.

* Avoid impose stress on PCB and Driver IC during assembly process ,Do not drawing,

bending, COF package & wire
Do not disassemble the module.

9.2 Operating Precautions

Do not connector or disconnect the cable to/from the Module at the “Power On’’ Condition.

When the module is operating, do not lose CLK, ENAB signals. If any one of these signals
is lost, the module would be damaged.

Obey the supply voltage sequence. If wrong sequence is applied, the module would be
damaged.

Do not allow to adjust the adjustable resistance or switch

The electrochemical reaction caused by DC voltage will lead to LCD module degradation,
so DC drive should be avoided.

The LCD modules use C-MOS LSI drivers, so customers are recommended that any
unused input terminal would be connected to Vdd or Vss, do not input any signals before
power is turn on, and ground you body, work/assembly area, assembly equipment to
protect against static electricity.

Do not exceed the absolute maximum rating value. (supply voltage variation, input voltage
variation, variation in part contents and environmental temperature, and so on) Otherwise
the Module may be damaged.

Module has high frequency circuits. Sufficient suppression to the electromagnetic
interference shall be done by system manufacturers. Grounding and shielding methods may
be important to minimized the interference.

Design the length of cable to connect between the connector for back-light and the
converter as shorter as possible and the shorter cable shall be connected directly , The long
cable between back-light and Converter may cause the Luminance of LED to lower and
need a higher startup voltage

The cables should be as short as possible between System Board and PCB interface.

Connectors are precision devices to transmit electrical signals, and operators should plug in
parallel

Be careful for condensation at sudden temperature change. Condensation makes damage
to polarizer or electrical contacted parts. And after fading condensation, smear or spot will
occur.
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9.3 Electrostatic Discharge Precautions

» Avoid the use work clothing made of synthetic fibers. We recommend cotton clothing or

other conductivity-treated fibers.

» Since a module is composed of electronic circuits, it is not strong to electrostatic discharge.
Make certain that treatment persons are connected to ground through wrist band etc.

* Do not close to static electricity to avoid product damage.
* Do not touch interface pin directly.

9.4 Precautions for Strong Light Exposure

* Do not leave the module operation or storage in Strong light . Strong light exposure

causes degradation of polarizer and color filter.

9.5 Precautions for Storage

A. Atmosphere Requirement

ITEM UNIT MIN MAX
Storage
Temperature (0 > 40
Storage Humidity (%rH) 40 75
Storage Life 6 months

Storage Condition

facility.

and water.

* The storage room should be equipped with a dark and good ventilation

* Prevent products from being exposed to the direct sunlight, moisture

* The product need to keep away from organic solvent and corrosive gas.
* Be careful for condensation at sudden temperature change.
 Storage condition is guaranteed under packing conditions.

B. Package Requirement
* The product should be placed in a sealed polythene bag.

the product up.

» The polarizer surface should not come in contact with any other object. It is recommended

Product Should be placed on the pallet, Which is away from the floor, Be cautions not to pile

that they be stored in the container in which they were shipped.

* As the original protective film, do not use the adhesive protective film to avoid change of Pol

color and characteristic.
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9.6 Precautions for protection film

* Remove the protective film slowly, keeping the removing direction approximate 30-degree not
vertical from panel surface, If possible, under ESD control device like ion blower, and the humidity
of working room should be kept over 50%RH to reduce the risk of static charge.

* People who peeled off the protection film should wear anti-static strap and grounded well.

9.7 Appropriate Condition for Commercial Display

-Generally large-sized LCD modules are designed for consumer applications . Accordingly, long-term
display like in Commercial Display application, can cause uneven display including image sticking. To
optimize module's lifetime and function, several operating usages are required.

1. Normal operating condition

* Temperature: 20+ 15C

* Operating Ambient Humidity : 55+20%

* Display pattern: dynamic pattern (Real display)

* Well-ventilated place is recommended to set up Commercial Display system

2. Special operating condition

a. Ambient condition

- Well-ventilated place is recommended to set up Commercial Display system.

b. Power and screen save

- Periodical power-off or screen save is needed after long-term display.

c. As the low temperature, the response time is greatly delayed. As the high temperatures (higher than
the operating temperature) the LCD module may turn black screen. The above phenomenon cannot
explain the failure of the display. When the temperature returns to the normal operating temperature,

the LCD module will return to normal display.

d. When expose to drastic fluctuation of temperature (hot to cold or cold to hot)

module may be affected; Specifically, drastic temperature fluctuation from cold to hot ,produces

dew on the LCD module ‘s surface which may affect the operation of the polarizer and LCD module
e. Do not exceed the absolute maximum rating value. (supply voltage variation, input voltage
variation, variation in part contents and environmental temperature, and so on) Otherwise the

Module may be damaged.

f. Products exposed to low temperature environment for a long time, need to carry out necessary
protection , low temperature environment is usually refrigerators , vending machine Etc...

g. Long time and large angle forword use or unconventional use , It is strongly recommended to contact

BOE for filed application engineering advice

,the LCD
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f. Product reliability and functions are only guaranteed when the product is used under right

operation usages. If product will be used in extreme conditions such as high temperature, high

humidity, high altitude, special display images, running time, long time operation, outdoor

operation, etc. It is strongly recommended to contact BOE for filed application engineering advice.

Otherwise, its reliability and function may not be guaranteed. Extreme conditions are commonly

found at airports, transit stations, banks, stock market and controlling systems.

3. Operating usages to protect against image sticking due to long-term static display.
a. Suitable operating time: under 20 hours a day.
b. Static information display recommended to use with moving image.
- Cycling display between 5 minutes' information(static) display and 10 seconds' moving image.
c. Background and character (image) color change
- Use different colors for background and character, respectively.
- Change colors themselves periodically.
d. Avoid combination of background and character with large different luminance.
1) Abnormal condition just means conditions except normal condition.
2) Black image or moving image is strongly recommended as a screen save

4. Lifetime in this spec. is guaranteed only when Commercial Display is used according to
operating usages.

5. Module should be turned clockwise based on front view when used in portrait mode.

* Landscape Mode

The default placement is TCON side on the lower side and the image is shown upright via viewing
from the front.

—— | BOE

TCON
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* Portrait Mode
The default placement is that TCON side has to be placed on the left side via viewing from the front

|
104

9.8 Other Precautions

A. LC Leak
* If the liquid crystal material leaks from the panel, it is recommended to wash the LC with

acetone or ethanol and then burn it.

* If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth.
In case of contact with hands, skin or clothes, it has to be washed away thoroughly with soap.

* If LC in mouth, mouth need to be washed, drink plenty of water to induce vomiting and follow
medical advice.

» If LC touch eyes, eyes need to be washed with running water at least 15 minutes.

B. Rework

* When returning the module for repair or etc., Please pack the module not to be broken. We
recommend to use the original shipping packages.
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10.0 APPENDIX

TFT-LCD Module Outline Dimensions
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TFT-LCD Module Outline Dimensions
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