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3. General Specifications

PV04016D0130Q is a TFT-LCD module. It is composed of a TFT-LCD panel, driver IC,
FPC,a back light unit . The 4.0’ display area contains 720X(RGB)x720 pixels and can display up
to 16.7M colors. This product accords with ROHS environmental criterion.

Item Contents Unit Note
LCD Type TFT -
Display color 16.7M 1
Viewing Direction ALL O’Clock
Operating temperature -20~+70 T
Storage temperature -30~+80 T
Module size 105.61X109.87X2.09 mm 2
Active Area(WxH) 101.52X101.52 mm
Number of Dots 720x720 dots
Controller SC7707 -
Backlight 6S2P-LEDs (white) pcs
Weight - g
Interface MIPI -

Note 1: Color tune is slightly changed by temperature and driving voltage.

Note 2: Without FPC and Solder.
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5. Absolute Maximum Ratings(Ta=25C)

5.1 Electrical Absolute Maximum Ratings.(Vss=0V ,Ta=25 C)

Item Symbol Min. Max. Unit Note

Power Supply Voltage VCI_3.3V -0.3 6.6 Vv 1.2

IOVCC_1.8V -0.3 3.3 \

Power Supply Voltage for I/0O

Notes:

1. If the module is above these absolute maximum ratings. It may become permanently damaged.
Using the module within the following electrical characteristic conditions are also exceeded, the
module will malfunction and cause poor reliability.

2. V¢ >Vss must be maintained.
3. Please be sure users are grounded when handing LCD Module.

5.2 Environmental Absolute Maximum Ratings.

Storage Operating
Iltem Note
MIN. MAX. MIN. MAX.
Ambient Temperature -30°C 80°C -20°C 70°C 1,2
Humidity - - - - 3

Notes:
1. The response time will become lower when operated at low temperature.
2. Background color changes slightly depending on ambient temperature.
The phenomenon is reversible.
3. Ta<=40 C:85%RH MAX.
Ta>=40 C:Absolute humidity must be lower than the humidity of 86%RH at 40 C.
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6. Electrical Specifications

6.1 Electrical characteristics(Vss=0V ,Ta=25C)

Parameter Symbol Condition Min Typ Max Unit | Note
Power supply | VCC_3.3V Ta=257C 2.6 2.8 3.3 Vv
IOVCC_1.8V Ta=25C 1.65 1.8 3.3
‘H’ v IOVCC_1.8v=| 0.8*IOVCC | | IOVCC_1. v
Input i 1.8V 1.8V 8V
voltage | ., IOVCC_1.8V= 0.2*I0VC
L Vi 1.8V 0 " | c 1.8V v

6.2 LED backlight specification(VSS=0V ,Ta=25°C)

ltem Symbol Condition Min | Typ | Max Unit Note
Supply voltage Vs If=40mA - 18.0 - Vv
Uniformity ABp [f=40mA 80 - - %
Life Time time If=40mA 30K - hours 1
B0
:“; 50
= 40
=
= 30 <
S 0 e -
£ 10 .,
“ o

D 20 40 60 20 100
Ambient Temperature Tar"C)

Note 1: Brightness to be decreased to 50% of the initial value at ambient temperature TA=25T
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6.3 Interface signals
Pin No. Symbol I/O | Function
1 LEDA P | LED back light(Anode).
2-3 LEDK P | LED back light(Cathode).
4 VCI_3.3V P | Power Supply +3.3V.
5 IOVCC_1.8V | P | Power Supply +1.8V.
6 RESET | | Global reset signal input pin.
7 TE | | Tearing effect output.
8 PWM | The PWM frequency output for LCD driver control. Please
NC
9 GND P | Ground.
10 DOP | | DSI-DO+ data signal.
11 DON | | DSI-DO- data signal.
12 GND P | Ground.
13 D1P | | DSI-D1+ data signal.
14 D1N | | DSI-D1- data signal.
15 GND P | Ground.
16 CLKP | | DSI-Clock+.
17 CLKN | | DSI-Clock-.
18 GND P | Ground.
19 D2P | | DSI-D2+ data signal.
20 D2N | | DSI-D2- data signal.
21 GND P | Ground.
22 D3P | | DSI-D3+ data signal.
23 D3N | | DSI-D3- data signal.
24 GND P | Ground.
25 TP_INT | | Touch Interrupt. Please NC
26 TP_SDA | | Touch IIC Data signal. Please NC
27 TP_SCL | | Touch IIC Clock signal. Please NC
28 TP_RESET | | Touch Reset Signal.Please NC
29 TP_VCI Touch Power supply.Please NC
30 TP_VCI Touch Power supply.Please NC
7
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6.4 AC Characteristics
6.4.1 Vertical Timings for DSI video mode

VS
VEP VSW VBP _ VEP
DISP. DATA 4 i 1| | "
k- VPT .rﬁm%‘ t
HE b VIOTAL : .
:'J L _r\ 1:-_, J -'J U U L _{ —1‘% J H ” A U *'J
: \
'v Hl TH |H |H H (] 'IH H] v
DSI - Bs|B|s|B!s|B|s[B}s|B RGB data 8s[Bl (RGBdata  [B]s[B[s|Bls|B
Packet Pis|pls|p{s|P|s|P|s|P PlslP| |59 Pis|Pls|Pis|P
Vertical timings for DSI interface
Condition : Ta =25 Resolution = 720(RGB)*1280.
- Specification >
Paramet Symbol Conditio Unit | Note
arameter ymbo! _ onditions MIN VP | MAX n s
Vertical Total Vrota 1286 Line
Vertical low pulse width Vaw 2 Line 1
Vertical front porch Vep y 2 Line
Vertical back porch Vap 2 Line 1
Vertical data start point Vaw+Vee 4 Line 1
Vertical blanking period Ver Vsn+VertVee 6 Line
Vertical active area Voise - 1280 | 1760 | Line
Vertical Frame rate , Ver 60 Hz

Note 1: The VSW and VBF pulse width are related to panel GOA timing. The GOA timing must be set at
corresponding position for LCM normal display.
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&5 Web : www kingtechlcd .com

{ PCLK depend on
DSI Clock Lane )

Horizontal timings for DSI video mode

Condition : Ta =25 ,Resolution = 720(RGE)*1280.

DSI Packets p 'S | ! Packed Pixel Stream 5
p i P p
i 5 | i / S
HP -
] ]
HS HEE J3oW ] TEE HDISP HFP
-
DE
Display Invalid data Valid data Invaliddata
Data

o T MU ST T

Specification

Parameter Symhgvl Con Tns MIN TYP MAX Unit Notes
HS low pulse width HSW o 0.2 usS
Horizontal back porch HER ] 1.0 us
Horizontal front porch HFP 1.0 us
Horizontal data start point HSW+HBP 1.2 us
Horizontal blanking pefiod ' HBLK HSW+HBP+HFP 2.2 us
Horizontal active area. HDISP - 720 DCLK
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6.5 MIPI AC Characteristics
6.5.1 High Speed Mode - Clock Timings

CEKP =
I
1 "
CLKN S —— B :
L Ulinsta e UlinsTe 1
: ' , CLKP = - =
1' 2 x Ulinst | CLKN =——
i 2
Clock Timing
L Specification ®
Signal Symbol Parameter MIN TYP Unit | Notes
CLK P/N 2xUlinsTt Double Ul instantaneous 2.5 12:5 ns
CLK P/N | Ulinsta, Ulnste Ul instantaneous Half 1.25 6.25 ns 1.2

Note 1: Ul = UlinsTa = UliNSTB.
Note 2: ICNL9707 can support max 600Mbps/lane at 4 lane and max 800Mbps/lane at 3 lane application.

6.5.2 High Speed Mode - Clock / Data Timings

DNP = cmcms s mm g -
DnN
CLEKP“% gt s = - kS
« CLEN
CLEPR D s ma o
CLKN, DnN n=0,1223
DSI Clock / Data Timings
y S pecification y
Signal Symbol Parameter MIN TYP | MAX Unit | Notes
Dn P/N tDS Data to Clock Setup time | 0.15*Ul ul
(n=0,1.2 and 3) tDH Clock to Data Hold time | 0.15*Ul Ul

10
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6.5.3 High Speed Mode - Rising and Falling Timings

toFTCLE TORTCLE
toFTDATA LDRTDATA
= & —

AN

DSI-CLKP/N,
OVTEErENCE = = e c e m e r e e s e e e f e e=- DsI-DnP/N

Full HS Swing Voltage

Rising and Falling Timings

b Specification 2
Parameter Symbol | Conditions MIN TYP |- MAX Unit | Notes
Differential Rise Time for Clock | tortoLk CLKP/N 150pS 0.3*UI 2.3
Differential Rise Time for Data torTDATA DnP/N 150pS 0.3*Ul 123
Differential Fall Time for Clock tortewx CLKP/N 150pS 0.3*Ul 23
Differential Fall Time for Data toFtoaTA DnP/N 150pS 0.3°Ul 1,2.3

Note 1: DnP/N, n=0,1.2 and 3.

Note 2: The display module has to meet timing requriements which are defined for the transmitter (MCU) on
MIPI D-PHY standard.

Note 3;: DSI-CLK+ = CLKP, DSI-CLK- =CLKN, DSI-D0+ sD0P, DSI-D0- =DON.
6.5.4 Low Speed Mode - Bus Turn Around

MCLU is Controlling Control Change Display Module is Controlling
Tipxm Tiexm TLexm Tiexo Tipxn
DSI-DO+
s R e Eo e E | L { F
DsI-D0- A . ’ \ _TTA_SURED v /
L \ i i i )
\‘\_‘. .l|_ * I'|_ .; f’ i
“\\ ‘.1____?.' "'-_"_ﬂ____,_,,r_r___,"! I,f‘
L A
LP-11 LP- 10 LP- 00 LP- 10 LP-00 LF- 00 LP- 00 LP- 10 LP-11
Tra_GETD
g DSI-DOo+
DS1-D0-

Bus Turnaround (BTA) from MCU to display module Timing

11



http://www.diseaelec.com

l(ll lGTEcH Professional LCD Module Manufacturer since 2003

’\; Tel: 86-755-23037763 D Mobile:86-138-2528-0716 S Web : www kingtechicd com

ControlLhange MCU is Controlling
Twexo ,,  Tiexo Tiexo Tra g0 L ITiexm  Tiexm
ISI-D0* £ ommmmmimmimg fomimmey ' § St et e ey
151-DO- 1 Y i.' -‘.‘ f-’ I_f-“
\. K _.l" " ; ’_-";
\ - A SR N4 f /
LP=11 LP-10 LP- 00 . LP-10 “LP-00 LP-00 LP-00 LP- 10 LP-11
TTTTTTY DsI-DOo+
— Ds5I-DO-
Bus Turnaround (BTA) from Display module to MCU Timing
i Specification )
Signal | Symbol Parameter MIN TYP MAX Unit | Notes
Length-of LP-00,LP-01,LP-10 or LP11
DOPNY G periods MGU to Display Module o ® - ;
Length of LP-00,LP-01,LP-10 or LP11
D e periods Display Module to MCU s » " :
1DOPN | Tra_sireo Time-out before thel ['Tilsplay Module Tiexo 2* Tiexo = 1
: starts driving
DOP/N | Tracer Time o Ginsg LUy gl oy 5* Tipxn nS 1
Module
DOP/N s Time to drive LP-00 after turnaround P — NS 1
request -MCU
Note 1: DOP = DSI-D0+, DON = DSI-DO-.
6.5.5 Data Lanes from Low Power Mode to High Speed Mode
Preparation from Low Power Mode to High Speed Mode | Tsor = start of the Transmissian) HSDT
Tiex T he5-PREFARE
NI WTTRET TN ST L Yk e A ke
EII::: o PO |10y \\_ A .-’/:- et -- A -'j e 'r\L._._.": e B AR .-’!"1_ L -\\_.";'-_ i \_ b — l"\_-'
DAP e g \
WILLPRYMax] - |
VTERM-EN[Max) I~'. ¢ r——t——m ,_ | —[J — .\ g -1- -- —1— = -1— - -?:f——o-' I - -!— L‘-
onM R [ A, RTINSy B L f e st 7 o s S e .'\—f . o A A
LP-11 LP-01 LP- D0 HS-D Rx Synchranized
THE-SETTLE .
e —— Tx Synchronized
Low Power Mode Disable Bx Line Termination High Speed Mode, Enable Rx Line Termination
Chg,  iemeemer DR _op---e- 0,12 and 3
CLEN e DM —
Data Lanes from Low Power Mode to High Speed Mode Timing
12
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. Specification g
Signal Symbol Parameter MIN vP MAX Unit | Notes
DnP/N Tirx Length of any Low Power State Period 50 ns 1
DAPMN. | Triseresane | 1o to diive LP-00%0 prepan/ANgHS AN 40 1 85+6'U1 | nS 1
Transmission
Time to enable Data lane Receiver line
DnP/N | Tustrem-en | termination measured from when Dn 35+4*Ul ns 1
crosses VILMAX

Note 1: DnP/N, n=0.1.2 and 3.

High Speed Data

Termination Tear LP-11
| i -
o OO0 @
CLEKM "L. - i ‘L.- .: g "l._-\_l.'rl ;S "\_ ) _/ , CLKN
DAR” A=
Note DnN
——
DnP fre e e e =y n=0,1,2 and3
DnN ..Li__________;.-'_-' _____ j ——
THe-sk1P
The last Idad bit The-TRAL ’ Tregdr
H5- 0, or H5- 1
5 » Low Power Mode, Disabl.
High Speed Mode, Enable Rx Line Termination Rx Line Termination
1

Note:
If the last load bit is HS- 0, the transmitter changesfrom HS-'0 to HS® 1.
If the last load bit is HS- 1, the transmitter changes fiom HS- T 1o HS- ()

y Specification .
Signal Symbol Parameter MIN | TYP MAX Unit Motes
e : ¥ .
BrPiN | Tiesee | Time-OUtet DSgSCTAIY 10 igtory 40 s5+4Ul | nS 1
transition period of EoT
DnP/N THs-E0T Time to drive LP-11 after HS burst 100 ns 1

Note 1: DnP/N, n=0,1,2 and 3.

13
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6.5.7 DSI Clock Burst - High speed mode to /from Low Power Mode

Termination Resistor is disable Termination Resistor is enable

/ || CLKP ======-
{ CLEMN
ff Teoue-TERM-EN
A ——
WiLLERN Max]
= o f : =S
CLEP AV I| 7 |r %
ClkN 2 e o R // !}g ___>___," _5 b
Teue-posT Touk-Taal Ths-eom Tirx Tcak-rREPARE Triezern Teik-rrE
. S b T i S o e
HS-0/1 HS-0 HS5-0 H5-0/1

—_—

| | T ral

- (Y

N-0,1,2,3 ol

Clock Lane - High speed mode to / from Low Power Mode Timing

Specification
MIN TYP.| MAX

Signal Symbol Parameter Unit | Notes

Time that the MCU shall continue s; mlng
CKF/N Terrost | HS clock after the last as=nciated Dafa 60+52*UI ! nS
Lanes has transitioned to LF-mode

Time to drive HS differential state after
CKP/N | Tewertrar | last payload clock bivora HS transmission l 60 nS

burst
CKP/N Tuseut Time to drive LP-11 after HS burst 100 ns
| el P<
CKPIN Tok Time l[? dr.we 00 to prepare for HS 38 95 -
PREPARE transmission
CKPIN ToLk-TeRM- Tlmel-ql,lll at Clock Lane to enable HS 18 S
EN termination L
T™E  himum s S0 dive period before
CKPIN | prepafed , g 300 nS
starting Clock
Tl 2ero™
Time that the HS clock shall be driven
prior tn-any associated Data Lane
CKPIN TeolerrRe 8 Ul nsS
beygwining the transition from LP to HS
mode

14
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6.6 Reset Timing

Shorter than Sus

trESW
RESET \._..
trESET
Internal - L .
& Normal Operation Resetting Initial candition
tatus ‘A (Default for H/W RESET
Reset Input Timing
Table 4-2 Reset Input Timing
4 = o Specification ;
Signal Symbol Parameter Description MIN | TYP | MAX Unit Notes
tRESW Reset “L" pulse width 10 usS 1
When reset applied ' 5 mS 2
RESET 2 during Sleep in mode
tRESET Reset complete time 5
When reset applied 120 hi 5
during Sleep Out mode

Note 1: Condition : Ta =25°C.
Note 2: Spike due to an electrostatic discharge on RESET line does not cause irregular system reset according to the table

below. L
RESET Pulse T Action
Le;:'.a tham bus Reset Rejected
Moare than 10uS Reset
Between Sus and 10uS ‘ Reset Start

Note 2: During the resetting period “the display will be blanked (The display is entering blanking sequence, which maximum
fime is 120ms, when Reset Stans in sleep out mode. The display remains the blank state in sleep in mode) and then return to
Default condition for HW RESET.

Note3: During,Reset Complete Time, values.in OTP memory will be latched to internal register during this period. This loading
is done every time when there is HW RESET complete time (tRESET) within 5ms after a rising edge of RESET.

Note 4: Spike Rejection also applies durnng a valid reset pulse as shown below:

0%

RESET—\—/ Resat i accepted

1005

/
RESET Less than 20ns which positive spike will be rejected

——

2005

Note 5: It is necessary to wait Sms after releasing RESET when sending commands, and Sleep Out command can not be sent
within 120ms.

15
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7. Optical Characteristics
ltem Symbol Condition Min. | Typ. Max. Unit | Note
Brightness Bp 0=0° - 300 - Cd/m? 1
Uniformity | /Bp ©=0° 80 | - - % | 12
3:00 - 85 -
Viewing 6:00 i 85 i
Cr210 Deg 3
Angle 9:00 _ | 85 ;
12:00 - 85 -
Contast Cr - | 600 | - - | 4
®=0°
Response | 1, - | 3 | 3 | ms | 5
Time
X 0.292 -
W
y 0.337 -
X 0.650 -
Color of R 0.3
CIE y Typ | Typ -
Coordinate x 6=0° -0.05 | ogp | *0.05 ) 6
G ®=0° ’
y 0.563 -
X 0.135 -
B
y 0.141 -
NTSC )
Ratio S ) 08 ) &
16
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Note: The parameter is slightly changed by temperature, driving voltage and materiel
Note 1: The data are measured after LEDs are turned on for 5 minutes. LCM displays full

white. The brightness is the average value of 9 measured spots. Measurement equipment

BM-7

50cm

Detecter

(P5mm)
Measuring condition:
- Measuring surroundings: Dark room.
- Measuring temperature: Ta=25 C.
- Adjust operating voltage to get optimum contrast at the center of the display.

Measured value at the center point of LCD panel after more than 5 minutes while

backlight turning on.

Note 2: The luminance uniformity is calculated by using following formula.
~Bp = Bp (Min.) / Bp (Max.)x100 (%)
Bp (Max.) = Maximum brightness in 9 measured spots

Bp (Min.) = Minimum brightness in 9 measured spots.

w
Wie W3 Wi3

Active area

—

L3

L3

17
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Note 3: The definition of viewing angle:
Refer to the graph below marked by 6 and @

Up(12:00)
@ =90~ i
Y E=0"p=0° V
.\'\ I 9 //
\ iy N
\.:\‘\ - \._\ /,.’ ‘\\
A N / it
N\ & \| B
3 5 AW S5 B L L
Left (9:00) W \\( it |25 X Right (3:00)
@=180" R T N 2=0°
"-\\'Q\. N \
Y \ N
N \ \

Dow.rl (6:00)
@w=270°

Note 4: Definition of contrast ratio.( Test LCD using DMS501)

Selected Wawe
100% /

—

Mon-selected Wawe

Crmax *Conditions
Cperating Woltage © Vop
Frame Frequency : 70H=z

Appling Waveform @ 1/ duty 1/2 bias
Viewangle (8, &3 (g%, 07

TU-FO P

Brightness of selected dots
Brightness of non— selected dots

Contrast ratio(Cr):

Note 5: Definition of Response time. (Test LCD using DMS501):
The output signals of photo detector are measured when the input signals are changed
from*“black’to“white’(rising time) and from*“ white’to “black”(falling time), respectively.
The response time is defined as the time interval between the 10% and 90% of
amplitudes.Refer to figure as below.

100%
o /" —\

S0%0

10%0
]

T:r Tf

The definition of response time
18
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Note 6: Definition of Color of CIE Coordinate and NTSC Ratio.

|

1
Siop

Color gamut:

g _ Area of RGB triangle < 100%
area of NTSC triangle

1831 CIE Chronaticity Diagran

Note 7: Definition of cross talk.
Cross talk ratio(%)=|pattern A Brightness-pattern B Brightness|/pattern A Brightness*100

.
H

Pattern A \ Pattern B

\
Measurement point(center)

Electric volume value=3F+/-3Hex

19
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8. Reliability Test Items and Criteria

Test ltem Test condition Remark
High Temperature Storage Ta=80C 96hrs Note1,Note3, 4
Low Temperature Storage Ta=-30C 96hrs Note1,Note3, 4
High Temperature Operation | Ts=70C 96hrs Note2,Note3, 4
Low Temperature Operation Ta=-20C 96hrs Note1,Note3, 4

Operation at High

N 0,
Temperature/Humidity +60°C, 90%RH 96hrs Note3, 4

-30°C/30 min ~ +80°C/30 min for a
total 10 cycles, Start with cold
temperature and end with high
temperature.

Frequency range:10~55Hz
Stroke:1.5mm

Vibration Test Sweep:10Hz~55Hz~10Hz

2 hours for each direction of X. Y. Z.
(6 hours for total)

100G 6ms,xX, Y, +Z 3 times for
each direction

Random Vibration :

0.015G*G/Hz from 5-200HZ,
-6dB/Octave

from 200-500HZ

2 hours for each direction of X. Y. Z.
(6 hours for total)

Height:60cm 1 corner, 3 edges, 6
surfaces

+2KV, Human Body Mode,
100pF/1500Q

Thermal Shock Note3, 4

Mechanical Shock

Package Vibration Test

Package Drop Test

Electro Static Discharge

Note 1: Ta is the ambient temperature of samples.
Note 2: Ts is the temperature of panel’s surface.

Note 3: In the standard condition, there shall be no practical problem that may affect the
display function. After the reliability test, the product only guarantees operation,
but don’t guarantee all of the cosmetic specification.

Note 4: Before cosmetic and function test, the product must have enough recovery time,at least 2

hours at room temperature
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9. Precautions for Use of LCD Modules

9.1 Handling Precautions

9.1.1 The display panel is made of glass. Do not subject it to a mechanical shock by dropping
it from a high place, etc.

9.1.2 If the display panel is damaged and the liquid crystal substance inside it leaks out, be
sure not to get any in your mouth, if the substance comes into contact with your skin or
clothes, promptly wash it off using soap and water.

9.1.3 Do not apply excessive force to the display surface or the adjoining areas since this may
cause the color tone to vary.

9.1.4 The polarizer covering the display surface of the LCD module is soft and easily
scratched. Handle this polarizer carefully.

9.1.5 If the display surface is contaminated, breathe on the surface and gently wipe it with a
soft dry cloth. If still not completely clear, moisten cloth with one of the following
solvents:

— Isopropyl alcohol — Ethyl alcohol
Solvents other than those mentioned above may damage the polarizer. Especially, do
not use the following:
— Water — Ketone — Aromatic solvents

9.1.6 Do not attempt to disassemble the LCD Module.

9.1.7 If the logic circuit power is off, do not apply the input signals.

9.1.8 To prevent destruction of the elements by static electricity, be careful to maintain an
optimum work environment.

a. Be sure to ground the body when handling the LCD Modules.

b. Tools required for assembly, such as soldering irons, must be properly ground.

c. To reduce the amount of static electricity generated, do not conduct assembly and
other work under dry conditions.

d. The LCD Module is coated with a film to protect the display surface. Be care when

peeling off this protective film since static electricity may be generated.
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9.2 Storage precautions
9.2.1 When storing the LCD modules, avoid exposure to direct sunlight or to the light of
fluorescent lamps.
9.2.2 The LCD modules should be stored under the storage temperature range. If the LCD
modules will be stored for a long time, the recommend condition is:
Temperature : 0C ~ 40T
Relatively humidity: <80%
9.2.3 The LCD modules should be stored in the room without acid, alkali and harmful gas.
9.3 The LCD modules should be no falling and violent shocking during transportation, and

also should avoid excessive press, water, damp and sunshine.

END
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