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1.0 GENERAL DESCRIPTION

1.1 Introduction

DV320FHM-NNQO 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.
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TFT - LCD Panel

(1920x RGB x 1080 pixels)

1.2 Features

® LVDS interface with 2 pixel / clock

RoHS compliant

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
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1.3 Application
® Home Alone Multimedia TFT-LCD TV
® Display Terminals for Control System
® High Definition TV(FHD TV)
® AV application Products
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) ><1080(V) pixels
Pixel pitch 121.25(H) X RGB %< 363.75(V) i
Pixel arrangement Pixels RGB Vertical stripe
Display colors 16.7M(8bits-true) colors

S8-64-8A-130

Display mode Transmission mode, Normally Black
Open Cell At center point
Transmittance 5.0 (Typ.) % with BOE BLU
Weight 4.0(Typ) Kg
Power Consumption 4.0 Watt
Surface Treatment Haze 1%
SPEC. NUMBER SPEC. TITLE PAGE
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2.0 ABSOLUTE MAXIMUM RATINGS
2.1 ABSOLUTE RATINGS OF ENVIRONMENT

Tha followings are maximum values which, if axcaed, may cause faulty oparation or
damaga 1o tha unil. Tha operattonal and non-oparational masimum woltage and currant

values ara listed in Table 2.

Parameter Symbuol Mim. Macx. Umnit Remark

Fowar Supply WVoltages WDD WES-0.3 14 W Ta =25
Toe o +50 *C

Oparating Teamperaturs =
Teum o +iE0 C

Storage Temperature Tsr -20 +60 “C Note 1

Oparating Ambbdant

Humidity Hop 10 B YeRH

Storage Humidity Hsit 10 &0 YeRH

Mabe 1 : Temperalune and relative humidily rangs are shoswn in e Tgure below.
Wel bulb lEermperabure should be 38 % max. and no condensation of waler.

=0

Humidity | (% i)

5 Buie Temmsratura [

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.

i

RESFaaY
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2.3 ELECTRICALABSOLUTE RATINGS
< Table 3. Electrical Absolute Ratings(Open Cell) >
Value
ltem Symbol Unit Note
Min Max
Power Supply VDD VSS-0.3 14 Y,
\oltage 1)
Logic Input Voltage Vin -0.3 3.6 Vv
< Table 4 Backlight Unit >
Value
ltem Symbol Unit Note
Min. Typ Max.
LED DC forward It ] 540 i mA
current
LED peak pulse Ip - - mA
LED Reverse Vi 3.0 3.2 3.4 v
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+32°C|
Parameter Symbol — Unit | Remark
¥ Min Typ Max
Powar Supply Input Vallagea WDD 10.8 12 14 Vdc
Powar Supply Rippla Vallage VHP 300 m
Power Supply Current IDD - 333 | 630 | mA Nots 1
Powar Consumplion FPDOD 4.0 7.6 | Wall
Hush current IRUSH - - 4.3 & Maota 2
VDS VDS Swing Vollaga VD 4= 100 +300 | m\v Mota 3
Intarfaca
rernE Common Input Voltage | VIWVG | 1.0 | 1.2 | 1.4 | v
Input High Thrashold
CMOS Voltage ViH = ) 43 v
Intarfacs Input Low Thrashodd
VIL 0 - 0.6 v
Voltage

Mabe 1 The supply vollage & messured and speclied al the inledace conneclor of LCM.
The ewrent draw and powes consumplion specified is for VDD=12.0V,
Frame rale [ »60Hz and Clock Trequency = T5.4MHZ.
Tesl Patiern of power supply curment

ah Typ : Mo=aic TES [LOILZ5S) b} Max : Horizonlal 1 Lirse (LOVL255) ) &) Flicker Pabiem

R G
R G
R G
R G
R G
R G
R G
R G

i b b o i b o

Mobe 2 : The duration ol rush currenl i abaul 2ms and msing Gme of Power Inpul is 1msimin
Mabe 3 : The LVDES lest poind is al each lerminal resisior

SPEC. TITLE
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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 >

Pin No | Symbel Description PinNo | Symbel Description
i NC Mo Connection 21 GMND Ground
2 SDA FC Data 2 | CcHIEE u;gﬁ:: ;’E’:‘: M'T”F',Efﬂ
o[ | eom [ m | o | psseens
4 NC Nol Canrected 24 NC Mol Cannected
5 NC Nol Canrected 25 NC Mol Cannected
g NC Nol Canrected 26 | NC or GND Mol Cannected
7 | sewvos m:?]wﬁ:n& <n 27 NC Mol Cannected
8 NC Nal Connected 28 | CHzOF imm ;:9::: 'E,E'ﬂs
g NC Not Connected 78 | CHzop jﬁ:grﬁm}:ﬁg
10 NE Nal Cannected | cHIAIR imﬁﬁ::ﬁ ';L_Df
1 GND Ground 31 | CcHIIpE iﬁ:ﬂrﬁm}fﬂf
12 | CHIOF | gnerhiercaminpu Par0 | 2 | O | Ciferental cota mput P2
13| MOl | e catninpu P | P | SRR | iteranialcota it Pei2
14 CHI[1} ;:;‘"E' I;E’._";‘;t'j‘f; 34 GMD Ground
o | e | gmmieins | | oo | Seon ezt
" - ;:ﬁ;: Ea:u; tlf‘;?isz % | crocixe | Second pi:zl hia.ii.-e LVDS
7 | e | gmeins | g | go | com
18 GND Ground 38 | cHEF imm ;:9:;: IEE:[]E
18 | CHACLK- | First pixel negative LVDS dock | 38 | CHIEM jﬁ:grﬁm}:ﬁg
20 | CHICLK+ | First pixed posiive LVDS clock
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JFI-AES1S-HF-R1500 (JAE)
1 51

3.3 BACKLIGHT UNIT

TET-LCD o) 2017.5.22
Pin No | Symbal Description Pin No | Symbal Description
40 NC Mol Conrected 45 GND Growind
41 NC Mot Connected 47 NC Mol Connected
42 | NC er GND Mal Canrectad 48 WCC Inpul Veltage +12V
43 | NC or GND Mal Canrectad 49 WCC Input Vellage +12V
44 | NC or GND Ground sa | weco | Input Vollage +12V
45 GHND Grouwnd 51 | wooo | Inpul Visllsge + 12
Motes © 1. NC{Maol Connecled) : This ping are anly used for BOE inlemal oparations
2. Input Level of LVDS signal is baged on the IEA B84 Standard_
3. LVDS_SEL : This pin i used for selecting LVDS signal data format.
I thig Pin : High (3.3V) - JEIDA LVDS forrmal
Otherwige : Low (GND) ar Open (NG) = Norrmal NS LVDS formsal
Rear view of LCM BIST Pattern
IS060-C51B-C38—-5 (LI

3.3.1 LED LIGHTBAR UNIT CHARACTERISTICS (Ta=25 + 2°C)
< Table 7. LED Lightbar Unit Characteristics>

FTL:Mmck | ST Whis [T FT1: Graan FTL W |
11w 4

1 e g ] L e [ s

Value
Parameter Symbol Unit Note
Min. Typ. Max.

Lightbar input Voltage \Y, 60 64 68 Vrus |One channel
Lightbar input current I 520 540 560 mA One channel
Power consume W 28 34.56 | 41.76 W  |One channel
Lightbar Life Time Lg. 30,000 - - Hrs
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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: C10102S0000-A, PITCH=2mm
Pin No. Symbol Description Wire Color
1 + CH+ Red
2 CH- WHITE
LED Numbers: 20X6 =120
Total: 20 LED/BLU
I il
D21 D40
D4 D&0
+ fﬁ' D&l n&n |< o
— ———— D——
g1 00
—— P ———— D—
Do D1E0
P - ———
SPEC. NUMBER SPEC. TITLE PAGE
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3.4 LED Constant current source LED
3.4.1 Input Electrical Characteristics
< Table 8 Input Electrical Characteristics >
NO Item Symbol Min Type Max Unit
1 Input Voltage Vin 20.8 24 26 \%
2 Input Current lin 0.7 2 A
3 Input Power Pin 36 50 W
4 Brightness Voltage Vad] O(bright) 5 (dark) Vv
5 Control Voltage Enable Von=1.5---5.0V Disable Voff=0---0.5V

3.4.2 Out Electrical Characteristics

< Table 9 Output Electrical Characteristics >

Item Symbol Test Conditions Min Type Max Unit
Output Current Vin=24.0V,;
(per group) Ut | \/out=57V; Ta=28°C 540 750 mA
Vin=24.0V,
Output Voltage Vout Ta=28°C 30 66 85 Vv
- Vin=24.0V,
! 0
Efficiency n VOUt=57V: 92.5 Yo
Output otal
group Gap 1
According to the
backlight
The Total R parameters to 540 750 MA
Output Current .
adjust output
current
Vin=24.0V,
output power W out Vout=30-85V: 36 50 W
The parameter of upon will change when the LCD module changes
SPEC. NUMBER SPEC. TITLE PAGE
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3.4.3 Pin Assignments

< Table 10 Pin Assignments>

Input connector: CN1

Pin No. Symbol Description Parameter
1. 2. 3. 4.5 +24V Supply voltage 22~26V
6. 7. 8. 9. 10 GND Ground ov
13 ADJ Dimming control OV=Brightness Max

5V=Brightness Min
On =1-5.0V Off=0-

12 N/F Standby/Operation 0.5V
14, 11 NC
Output Socket: CN3
Pin No. Symbol Description Parameter
1 OuT+ Output voltage 30-85V
2 OuUT- Ground 0

The above output parameters are determined according to the optical requirement.
The products are not intended for use in systems in which failures of product could result
in personal injury.
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3.5 Signal Timing Specifications
Timing Parameters (DE only mode)
< Table 12 Timing Table >
liem Symibols Min Typ helax Lnit
Frequency LT 5B T4.25 (92.8) 97 MHz
Clock High Time Teh 47 Te -
Low Time Tel 47 Te -
1 1 1125 1149 lines
Frarne Period Tw
47 60 (73) 78 Hz
Horizonial Active Valid | Ly, 960 - loik
Display Term Total |t | 1060 1100 1200 tew
Vertical Active Valid | by LORD - e
Display Term Total | tp 1100 1125 1149 typ
Mabes: This praduct is DE only moade. The input of Heyne & Vayne signal does nol have an effedt an nonmal
aperalion.
< Table 13 LVDS Input SSCG>
Symbol Parameter Condition Min Typ Max Uit
T4.25
F LvDES | th - kit MHz
nput fraquancy (92.8)
LVDS channel io channed F=1DOMHz {1/F) (1/F)*3
ann an _ ’ "
Tk | ckaw Vie=12V 30% - o | PR
V=2 200mYy
Modulating frequency of inp
Fumon | 4 claek during SSC F=85hHz v ' 200 | KRz
Wo-=1.2W
F Maximum deviation of input _"3 5 i *3 %
WDEY | clock frequency during SSC | Vo=2200mY
Tevey | Cycle to Cycle jitter - - 50 ps
SPEC. NUMBER SPEC. TITLE PAGE
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3.6 Signal Timing Waveform

V. VaAVAVAN

First data Invalid data ><H-J :|-|-><r-|.-4 ﬂlXjD( >< Inwalid data

Walid data

Second data Invalid data y:m%mhﬁtx >< Inwalid data
8\

DE[Data Enable) /ff

- [T
HIyme .
L by ;g ol
DE{Data Enable) /1 55'
1]
ie
. $
W3y .
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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 >
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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.

09VDD | - ATDD %
Power Supphr h
VoD o L1voo
T TS
“ <
A
Vak
[mterace Signal ) e
[ mput Data ) LV
T"ih | T4
BLU OMSOFF enable 1
[ VOMAOFF ) L
< Table 15 Sequence Table >
Parameater : b Units
Min Typ Max
T1 0.5 - 20 ms
T2 10 - - ms
T3 200 - - ms
T4 100 - - ms
5 o - - ms
16 1 - - 5

Motea: 1. Baclk Lighl miwst be fumn on afler power for loges and interfacs signal ane valid.

2. Even though T1 is ouwl ol SFEC, il iz siill ok # the inrush currenl of VDD s bedow the limil
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3. 9 MINI-LVDS SIGNAL SPECIFICATIONS
< Table 16 Timing Table >
Symbol Parameter Min Typ Max Unit
Fua Mini-LWVDS Clock fraquancy - - 400 MHz
Modulating frequency of input clo
Fraomoo | o during SSC ) ) 80 FiHz
Maximum dewviabion of input clock
Fuvoev fraquency during SSC ~3 ) = %
VIHyps | Mini-LWVDS high input voltage 200 - - my
ViL, g | Mini-L\VDS high input voltage - - =204 my
ISETUP | Data setup time 0.5 - - ns
IHOLD | Data hold time 0.5 - - ns

PNC LK

i |
? FAWCLHIH) PACLMLY
|
CLK- H
CLE+ - %
T5ETL QLD SETURY OLD E
LWD+E L
i=] i
LSk

ITHL
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4.0 OPTICAL CHARACTERISTICS
4.1 Test Conditions
Item Symbol Value Unit
Ambient Temperature Ta 2512 °C
Ambient Humidity Ha 50£10 %RH
Supply Voltage Ve - \%
Inout Sianal According to typical value in "3. ELECTRICAL
PUt>SIg CHARACTERISTICS®
Lightbar Current I 240 mA
Light bar operation Vv 495 Vv

Optical Stage(x.y)

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).

LCD Module

Pritchard 880 or
equivalent

50cm

¥

FIG. 1 Optical Characteristic Measurement Equipment and Method
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< Table 17 Optical Specifications>
Item Symbol Coonndltl Min. Typ. Max. Unit | Note
Contrast Ratio CR 900 1200 — — (2)
Response Time Gray to gray — 8 10 ms (3)
Center Luminance of
White Le 350 | 400 (4)
White Variation oW - 1.38 - (6)
Rx . 0.630 a
Red OX—_O :
Ry Oy =0 0.344
Viewin
Gx A 9 | 0.302 B
Green r;gt € —
Gy Normal Typ. | 0.642 [ Typ. — 5)
Color Directi | 0-03 +0.03
. Bx 0.153 —
Chromaticity | gjuye on
By 0.046 -
Wx 0.280 -
White
Wy 0.290 B
Color
Gamu CG 72 — % NTS.C
t Ratio
2D
A 0,+ 89 —
Viewing (CR>1 - CR210 Deg. | (1)
Angle 0) ex_ 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 0: 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)
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Note (2)

100%

' Definition of Gray-to-Gray Switching Time (VA Model) :

90%

Optical
Response

10%
0%

255 to each other.

<>
Gray to gray
switching time

Note (3) Definition of Luminance of White (L.):
Measure the luminance of gray level 255 at center point and 9 points
Lc = 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 (dW) :
Measure the luminance of gray level 255 at 9 points
dW = Maximum(Lon1, Lon2,...,Lon9)/ Minimum(Lon1, LonZ2,...Lon9)

Gray to gray

[ime

switching time
The driving signal means the signal of gray level 0, 31, 63, 95, 127, 159, 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

\4

WA
i
¥ & &
45, (2 L)
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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 Panel

Display Color Analkyzer

Center of the Screen
;I’ {Minolta CA210)

Note (6) Definition of Viewing Angle (6x, 0y):
Viewing angle are measured by CS-2000.

Mormal
Bx=ay=0"

B+

B+ = H0°

12 a'clock direction

B o'clock p—

By = S0° O =
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5.0 MECHANICAL SPECIFICATIONS
5.1 Dimensional Requirements
Figure 1(located in Appendix) shows mechanical outlines for the model DV320FHM-NNO.
Other parameters are shown in Table 18.
< Table 18. Dimensional Parameters >
Parameter Specification Unit
Active area 698.4 (H) < 392.85(V) mm
Pixel pitch 121.25 (H) < 363.75 (V) gm
Number of pixels 1920(H) <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.
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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 Items Conditions
1| High temperature & high Ta = 60 °C, 90%RH, 240 hrs
humidity storage test
2 | Low temperature storage test Ta =-20 °C, 240 hrs
3 | High temperature & high Ta = 50 °C, 80%RH, 240hrs
humidity operation test
4 | Low temperature operation test | Ta =0 °C, 240hrs
5 | 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~=*6KV,150pF/330Q,100Point,
Input connector Pin, 3 times/pin with no function
loss
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7.0 PRODCUT SERIAL NUMBER

XX-XXXXXK-XXXKK-XKK-XXXXK ‘ ‘ ‘

eco
ROS Comphant

s

MADE IN CHINA

DP/N  DV320FHM-NNO B4
el 1111 \ BOE
XXXX XXXXXXXXXXXXXXXKXXX

NN T

1

2

3 4 5 6

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

6. Internal Use

4. Year (2011 : 11, 2012 : 12, ...)

7. Serial Number

5. Month (1,2,3, ..., 9, X, Y, 2)
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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 TV Madule

Cushlon {Battom)

/

Cushlon(Top)

i — —_—

z

Carlon
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Sea / Land Transportation Air Transportation
(40ft Container)
c Protect Comer Protector
P L TR (L700*50*50mm t=5) S

Corner Protector
(L1080750"50mm =5)
Pallet

(L1150*W850*140mm)

Cormer Protector

(L1150"W850"140mm)

Sea / Land Transportation
(40ft HQ Contalner)

(L1350*50*50mm t=3)

Figure. 9-2 Packing method
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8.3 Box Label

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

e Contents
Model : DV320FHM-NNO
Q'ty : 6Pcs

Serial No. : Box Serial No. See next page for detail description.
Date : Packing Date
FG Code : FG Code of Product

BEIJING BOE DISPLAY TECHNOLOGY
CO., LTD.

MODEL: DV320FHM-NNO Q'TY: 17

seRIAL No: <0000000000000 DATE: 201X.X.XX

|

Type Grade Year Month ITEM-CODE Serial_n

00 0 00 0 0 000000 [Internal CODE ]-_

RoHS Mark
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9.0 HANDLING & CAUTIONS

9.1 ASSEMBLY AND HANDLING PRECAUTIONS

(1) Do not apply rough force such as bending or twisting to the module during assembly.
(2) It is recommended to assemble or to install a module into the user’s system in clean
working areas. The dust and oil may cause electrical short or worsen the polarizer.

(3) Do not apply pressure or impulse to the module to prevent the damage of LCD panel
and backlight.

(4) Always follow the correct power-on sequence when the LCD module is turned on.
This can prevent the damage and latch-up of the CMOS LSI chips.

(5) Do not plug in or pull out the I/F connector while the module is in operation.

(6) Do not disassemble the module.

(7) Use a soft dry cloth without chemicals for cleaning, because the surface of polarizer is
very soft and easily scratched.

(8) Moisture can easily penetrate into LCD module and may cause the damage during
operation.

(9) High temperature or humidity may deteriorate the performance of LCD module.
Please store LCD modules in the specified storage conditions.

9.2 SAFETY PRECAUTIONS

(1)The operation voltage of a backlight is over 60 Volts. It may cause an electrical shock
while assembling with the power. Do not disassemble the module or insert anything into
the backlight unit.

(2) 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.

(3) After the module’s end of life, it is not harmful in case of normal operation and storage.

9.3 STORAGE PRECAUTIONS

When storing modules as spares for a long time, the following precaution is necessary.

(1) 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 0 to 35°Cat normal

humidity without condensation.

(2) 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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TFT-LCD Module Outline Dimensions(Front View)
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—
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