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Record of Revisions

Version | Revise Date Description Page
2023-8-30 | First Release -
1.0 2023-9-21 | Update CTP-1O voltage to 3.3V -
2023-9-26 | Update the backlight drive current to 350MA -
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1. General Specifications

1.1 LCM General Information

Item Specification Unit
LCD Size 7.0 inch
Number of Pixels 1024 (H) RGB x 600 (V) pixels
Display Mode Normally Black -
Viewing Direction Free o’ clock
Interface MIPI -
Display Colors 16.7M colors
Outline Dimension 180.90 (H) x 116.00 (V) x 9.26 (D) mm
Active Area 154.21 (H) x 85.92 (V) mm
Pixel Pitch 0.1505 (H) x 0.1432 (V) mm
Driver IC EK79007+EK73217 -
Operation Temperature -30~85 T
Storage Temperature -30~85

1.2 Touch Panel Information

Item Specification
Touch Structure G+G
Bonding Type with LCM OCA Optical Bonding
Driver IC MXT640T
Interface 12C
Touch Count Max 5 Points
Surface treatment AG+AF
Surface hardness 6H
I2C slave address Ox4A
Origin of coordinate Top Left Corner

Note1:Requirements on environmental protection RoHS compliant.

Web: www.cdtech-lcd.com
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2. Absolute Maximum Ratings

Item Symbol MIN. MAX. Unit Note
Analog Supply voltage VDD -0.3 5.0 \ Note 1
Digital supply voltage IOVCC -0.3 3.6 \% Note 1

Note 1:Permanent damage may occur to the LCD module if beyond this specification.
Functional operation should be restricted to the conditions described under normal operating
conditions.

3. Elecrical Characteristics
3.1 Recommended Operating Condition for TFT LCD

Item Symbol Min. Typ. Max. Unit Note
Analog Supply voltage VCC 3.0 3.3 3.6 \
Analog supply current Ivee - TBD - mA VCC=3.3V
Logic supply voltage IOVCC 1.65 1.8 3.3 \%
Logic supply current liovee - TBD - mA IOVCC=1.8V
VIH 0.7*IovCC - IOvCC \
Logic input voltage
VIL GND - 0.3*I0vCC \Y

3.2 Recommended Driving Condition for Backlight

Item Symbol Min. Typ. Max. Unit Note
Driving Current I - 350 - mA
Driving Voltage Ve 8.1 - 10.2 \
Power consumption WL 2.835 - 3.57 w
LED Life-Time N/A i 50,000 i Hours | 12-25C
Note 1

Note 1:LED lifetime is defined as the module brightness decay 50% of original brightness at Ta=25 degree,
typical current.

Web: www.cdtech-Icd.com E-mail: sales@cdtech-lcd.com 5126
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Note 2:LED circuit :

o ———— & — & —§

LED-
A N A A N T N AR
A A T N SR N O AR 2R A
A A A N R A 2 A A
3.3 Touch Panel
Item Symbol Min. Typ. Max. Unit Note
Power Supply voltage VDD - 3.3 - \%
Analog supply current lvbp - TBD - mA VDD=3.3V
Input high-level voltage VIH 0.7*vDD - VDD \%
Input low -level voltage VIL GND - 0.3*vDD \%

Web: www.cdtech-lcd.com
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6 /26




@ FIhEEREHERRAR

CDTECH  gLENZHEN CDTECH ELECTRONICS

4. Interface Pin Assignment

4.1 LCM Pin Assignment

No. Symbol Description
1-2 VCC3.3V Power supply (3.3V)
3 IOVCC1.8V | Power supply (1.8V)
4 RESET Global reset pin
5 GND Ground
6 DON MIPI Negative data signal(-)
7 DOP MIPI Positive data signal(+)
8 GND Ground
9 D1N MIPI Negative data signal(-)
10 D1P MIPI Positive data signal(+)
11 GND Ground
12 CLKN MIPI Negative clock signal(-)
13 CLKP MIPI Positive clock signal(+)
14 GND Ground
15 D2N MIPI Negative data signal(-)
16 D2P MIPI Positive data signal(+)
17 GND Ground
18 D3N MIPI Negative data signal(-)
19 D3P MIPI Positive data signal(+)
20 GND Ground
21 NC No connection
22-23 GND Ground
24 NC No connection
25 GND Ground
26-27 LEDK Power for LED backlight (Cathode)
28 NC No connection
29-30 LEDA Power for LED backlight (Anode)

4.2 Touch FPC Pin Assignment

No. Symbol Description
1 RST Global reset pin
2 VDD Power supply for CTP
3 GND Ground
4 INT Interrupt signal for CTP
5 SDA I2C data input and output for CTP
6 SCL I2C clock input for CTP

Web: www.cdtech-lcd.com

E-mail: sales@cdtech-Icd.com
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5. Interface Characteristics

5.1 Power On/Off Sequence

In order to prevent IC from power on reset fail, the rising time (TPOR) of the digital power supply VDD should
be maintained within the given specifications. Refer to “AC Characteristics” for more detail on timing.

Power off sequence

VCOoM

VGH

BLEN

Note: CLK and Data Lanes should keep in LP11(stop state) before GRB

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 8/26
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5.2 AC ELECTRICAL CHARACTERISTIC

5.2.1 Basic AC Characteristic

(vDD=VDD_IF=1.8V, AVDD=8 to 13.5V, GND=AGND=GND_IF=0V,TA=-20 to +85°C)
VDD/GRB AC characteristic

Parameter Symbol Min. Typ. Max. Unit Condition
VDD power slew rate Tror - - 20 ms From 0 to 90% VDD
GRB active pulse width Tore 1 - - ms VDD=VDD_IF=
1.8V
VDD resettle time Tres 1 - - $
.TPOR
-éfgu%
TRES
VDD
;

TGRB
GRB

1%

5.2.2 MIPI AC Characteristic
5.2.2.1 LP Transmitter AC Specification

Parameter Symbol Min Typ Max Units Notes
15%~85% rising time and falling time Trip /TrLp - - 25 ns -
30%~85% rising time and falling time TreoT - - 35 ns -
Pulse width First LP EXOR clock -
of LP pulse after STOP state or
exclusive-OR | Last pulse before stop TLp-PULSE-TX 40 - - ns
clock state

All other pulses 20 - - ns -
Period of the LP EXOR clock TLp-PER-TX 90 - - mV/ns -
Slew Rate @CLOAD =0pF 30 - 500 mV/ns -
Slew Rate @CLOAD =5pF B VI tsr 30 - 200 mV/ns -
Slew Rate @CLOAD =20pF 30 - 150 mV/ns -
Slew Rate @CLOAD =70pF 30 - 100 mV/ns -
Load Capacitance TrLP - - 70 pF -

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 9/26
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5.2.2.3 Turnaround Procedure

Tumaround Procedure Operation Timing Parameters

Parameter Symbaol Min Typ Max Units
Length of any Low-Power state period: Master side Tuex 50 - (45 ns
Length of any Low-Fower state period: Slave side Tirx 50 55.566 58.34 ns
Ratio of Tiex(Master)/ Tiex (Slave) between Master Ratio 23 - 2
and Slave side Tiex
Time-out before new TX side start driving T1a-5ure Tiex - 2T ns
Time to dnve LP-00 by new TX Tracer - 5Tiex - ns
Time to dnive LP-00 after Turnaround Reguest Tmeo - ATiex - ns
TLP}( TL:"K TLPx TTA,GG
4 >4 >4 >4 >
! i I (R —
| L i drive i
| |

! ! AW | overlap !

! : el e P et e e L s

1 1 1 | | 1 1

| | | | | | |

1 I I ] ] I I

: : ' — ' :

LP11:  LP10 ; LPO0O  LP10;  LPO0 . LP00; LP-00
< >4
TTP.-SURE TTh—GEF
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5.2.2.4 High speed transmission

Parameter Symbol Min Typ Max Units
Ul instantaneous Ulmer 2 - 12.5 ns
Data to Clock Tarewm -0.15 - 015 Ulinst
Skew(measured at

transmitter)

Data to Clock Setup TseTuRiRX) 015 = E Ulimst
time{measured at receiver)

Data to Clock Hold THoLorx 0.15 - = Ulimst
time{measured at receiver)

20%~80% rise time and fall Tr Tr 150 - - ps
time - - 0.3 Ulinst

Reference Time

| H
l—ToeTup—t—T H;:L;n—-'i

0.5 FJI:”“_ >
SHEW

CLKp

CLKn

- 1 Uhpar -g

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com
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5.2.2.5 High Speed Clock Transmission

Parameter

Symboal

Min

Typ

Max

Units

Time that the transmitter shall continue sending
HS clock after the last associated Data Lane has
transitioned to LP mode

TCLK-POST

60+52U1

ns

Detection time that the clock has stopped
toggling

TCLK-MISS

60

ns

Time to drive LP-00 to prepare for HS clock
transmission

TCLK-PREPARE

38

85

ns

Minimum lead HS-0 drive period before starting
clock

TCLK-PREPARE
+ TCLK-ZERO

300

ns

Time to enable Clock Lane receiver line

THS-TERM-EN

38

ns

termination measured from when Dn cross

WL max

Minimum time that the HS clock must be prior to
any associated data lane beginning the
transmission from LP to HS mode

Time to drive HS differential state after last
payload clock bit of a HS transmission burst

TCLK-PRE 8 - - Ul

TCLK-TRAIL 60 - - ns

Clock Lane
Dp/Cin

Disconnact
/ Terminatar

o T

VILimax} I 11 /V 1
5, __XI,’-I-:}:_ Aﬂﬂ_ﬂ*{_‘}r A .r ':.'FF/ x

T i —=t

TEUI
= Teikanes

R TELK—FORI

i’— 19/ 0001000000
j

Thseesir Tipx T LkrRErHR CIKPERG TeLHrRE—"

Data Lane
DgvDin

Digconnect
| Terminator

re——T |y Ty o e

'y |': I I Ir]
T T il T i} 1! \
i

d N

1
“WIL(max}
il ol >’/
imlife o

m—Tyzemn—~

=

5.2.2.6 High Speed Data Transmission in Bursts

XXX ODCHXDEOEHDOCOCOCOOOOGOO0COK XODGOGO0N

CLK

T THeFreraref— T HsTERD Thssne |

Dp/Dn . i
Disconnect i T
__‘." ¢ ¥ ——
£ \ 1 Tamminator %
AIHming LY /_l
.\..f|\l'c|.rLrm,*.1"::-(&[“"”'1‘L X N 1_ s o ¥ 3
“Wremar ¥ X ' B ol r T .I"__>/
N\, Mol ] XK X.K:X]OQQDQOQOQCL__,,_
T N L | Capture ! [+ Trzers
ToTERuEN i 157 Data Bit l e The sl LA
P11 | w01 | wroo || | Tear

b—Tuzaermie—*

F—THsTRAL—**— THsEXIT—
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5.2.2.7 LP11 timing request between data transformation

When Clock lane of DSI TX chip always keeps High speed mode, then Clock lane never go back to
Low power mode. If Date lane of TX chip needs to transmit the next new data transmission or sequence,
after the end of Low power mode or High speed mode or BTA. Then TX chip needs to keep LP-11 stop state
before the next new data transmission, no matter in Low power mode or High speed mode or BTA. The
LP-11 minimum timing is required for RX chip in the following 9 conditions, include of LP-LP, LP-HS, HS-
LP, HS-HS, BTA-BTA, LP-BTA, BTA-LP, HS-BTA, and BTA-HS.This rule is suitable for short or long

packet between TX and RX data transmission.

(1) Timing between LP-LP command

Previous Escape mode New Escape mode

XA NI X A XA

LP-10 LP-11 LP-11 LP-10 LP-00 LP-0
TDEE
D EEEE———
Time
Parameter Symbol Min Typ Max Unit
LP-11 delay to start of the new Escape Mode Entry TDEE 150 - - ns

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 13 /26
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(2) Timing between LP-HS command

Previous Escape mode High speed mode

o
o

XXX XA

I

|

/ \
/ \
/ \
4 | P W T T T
LP-10 LP-11 LP-11 LP-01 LP-00 HS-0
TDEH
Time
Parameter Symbol Min Typ Max Unit
LP-11 delay to start of the Entering High TDEH Max(150,32Ul) - - ns
Speed Mode
(3) Timing between HS-LP command
High speed mode Escape mode

o B
- -

.S XA X A

17
. 1
—— \
[ I .Ill
\
LP-11 LP-11 LP-10 _I_P-_UO_

[ HS-trail THS-exit TDHE
Time
Parameter Symbol Min Typ Max Unit
LP-11 delay to start of the Escape Mode TDHE Max(150,32Ul) - - ns
Entry

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 14 /26
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(4) Timing between HS-HS command
High speed mode
-

High speed mode
XAk ”f Jo XA XA

15 /26

\
It \
LU L AN
| R T
LP-11 LP-11 LP-01 LP-00 HS-0
THS-traill  THS-exit TDHH
Time
Parameter Symbol Min Typ Max Unit
LP-11 delay to start of the Entering High TDHH Max(150,32U1) - - ns
Speed Mode
(5) Timing between BTA-BTA command
Previous BTA : New BTA
X ¥ X ¥ X 4 X )/
R, bl &84 & MR AN S 1 S s
I-' _________ I|I 'I ______ | - I|||
f | { | I .’ \
L \
LP00 LP10 LP-11 | | : LP-11 LP-10 LP-00 LP-10 LP-00
ToBB
Time
Parameter Symbol Min Typ Max Unit
LP-11 delay to start of the new BTA TDBB 150 - - ns

E-mail: sales@cdtech-lcd.com
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(6) Timing between LP-BTA command

Previous Escape mode

New BTA

T
XA XD XX
_— \_ . / i i 8 Y, Vi
i | i
: | :
T T f’ ______ \ -
/ “ ‘~
| / x
/ " \
- LP-10 LP-11 i / i LP-11 LP-10 LPED LP-10 LP-00
TDEB
' ' Time
o
Parameter Symbol Min Typ Max Unit
LP-11 delay to start of the new BTA TDEB 150 - - ns
(7) Timing between BTA-LP comman.d
Previous BTA Escape mode
=

—~

XN

S / / o
j / | \
" |
,f [ \
/ | \
/ / ' \
LP-10  LP-11 | [ LP-11 LP-10 LP-00  LP-01
TDBE
Time
Parameter Symbol Min Typ Max Unit
LP-11 delay to start of the Escape Mode Entry TDBE 150 - - ns

Web: www.cdtech-lcd.com
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(B) Timing between HS-BTA command
High speed mode

B

'l 7
' X
— f i |

|I|'_Il_|l_r— T ] |

imév |

BTA

L

A || P11 [P0 P00 P40 (P00
THS-trail THS-=xit Tone
Time
Parameter Symbol Min Typ Max Unit
LP-11 delay to start of the BTA TDHB Max{150 32Ul) - - ns

(9) Timing between BTA-HP command

BTA High speed mode
sl .f "~ ' ]L o Wk SN 4\ F A V.
[
/
/
/
]
LP-10 LP-11 LP-11 LP-01 LP-00 HS-0
TOBH
-
Time
Parameter Symbol Min Typ Max Unit
LP-11 delay to start of the Entering High TDEH Max({150,32U1) - - ns
Speed Mode

Web: www.cdtech-lcd.com
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5.3 Output Timing Table

Dual gate mode

VSD

CI I | T | U U

Data 1 2 3 —1 N-1 N

Tstv= Tvb+1

STV

e | | N
- Y | 16|

Fig. 11. Vertical output timing

°C 5

HSD
Internal I_I
D_HS L , , ! . -
o  Thd — — Thd —i i Thid —
= Tl :
sviz  Thstvi s Twsly ¢ ;
kY — Tholy — Tk T e — —Thoy —
OEV ;eThoev . + Thoev = E "‘ Thoev -3
: F—Twoe : : : :

Fig. 11. Gate output timing

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 18 /26
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Analog output AC characteristic

Parameter Symbol Min. Typ. | Max Unit
Source Driver output stable time Tsst - 3 - Ms
HSD
i 0% 3% \(mq.jz
P Thay Thsp ! Thso
Source oufput n 'ﬁﬁ. ¢ 'ﬁ% ¢ ':><
L o
Tast Test
Measure point
J 5K 5K
15 M 5
VCOM

Web: www.cdtech-lcd.com
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6. Optical Specifications

Item Symbol Condition Min. | Typ. | Max. | Unit Note
Or ®=90°(12 o’clock) - 80 - deg Note2
Viewing Angle 05 ®=270°(6 o'clock) | - 80 - deg Note2
(CR210)
B/L ON oL ®=180°(9 o’clock) - 80 - deg Note2
Or ®=0°(3 o’clock) - 80 - deg Note2
Ton - 15 20 msec Note4
Response Time
Torr - 15 20 msec Note4
Note1
Contrast Ratio CR - 800 - -
Note3
Note1
Wx 0.258 | 0.308 | 0.358 -
Color Ch Note5
olor Chromaticity —h=°
Normal 6=®=0 Note1
Wy 0.286 | 0.336 | 0.386 -
Note5
Note1
Luminance L 800 1000 - cd/m?
Note7
Luminance Note1
Yu 75 80 - %
Uniformity Note6
NTSC - - 50 - % -

Note 1:Definition of optical measurement system
The optical characteristics should be measured in dark room. After 5 minutes operation, the optical properties
are measured at the center point of the LCD screen. All input terminals LCD panel must be ground when
measuring the center area of the panel.

Web: www.cdtech-lcd.com
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Photo detector =)

Field

TFT-LCD Module

i LCD Panel
l Item FPhoto detector | Field
s : ﬁ Contrast Ratio
Luminance
The center of the screen Chromaticity R L
Lum Uniformity
Response Time BM-7A 27

Note 2:Definition of viewing angle range and measurement system
Viewing angle is measured at the center point of the LCD by CONOSCOPE(ergo-80).

Normal line ©=90°
8=p=0 i 12 o'clock direction
o #
.-.. !
T BE_ " h““-ll_ EF —
7 '?‘m__/ o AL BN o e
V- S O | S P
" fl/ S e v
b=180" .-;...y - - e /,.\/,./’,/ - h=
i -"  Active Area
| WL Y |
7 ’.’, P
$=270"

6 o'clock direction

Fig. 1 Definition of viewing angle

Note 3: Definition of contrast ratio

Luminance with all pixels white

Luminance with all pixels black

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 21/26
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Note 4: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and
“Black”state. Rise time (TON) is the time between photo detector output intensity changed from
90% to 10%. And fall time (TOFF) is the time between photo detector output intensity changed from
10% to 90%.

(ﬁmite (TFT OFF) Black (TFT ON) White (TFT C}Fly
2 4 100%
3% | g0% ————
58
o 2
g 2
53 | 10% —————
) o 0%
£
o

Note 5:Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.

Note 6:Definition of Luminance Uniformity

The luminance uniformity in surface luminance is determined by measuring luminance at each test position 1
through n, and then dividing the maximum luminance of n points luminance by minimum luminance of n points
luminance. For more information see FIG.2.

16.7 50% 83.3
Y2 Y3 Ys

O O ©) 16.7
Yo v Ys

& O © 50%
Ys Y7 Ye

@ @ © 83.3

Fig. 2 Definition of points

Note 7:Definition of Luminance (Refer Fig. 2)
Surface luminance is the luminance with all pixels displaying white.
Lv = Average Surface Luminance with all white pixels(P1,P2,P3, ...... ,Pn).

Web: www.cdtech-lcd.com E-mail: sales@cdtech-lcd.com 22 /26
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7. Reliability Test Items

Test Item Test Conditions
High Temperature Storage Ta= +85C 240hrs
Low Temperature Storage Ta=-30C 240hrs
High Temperature Operation Ta=+85C 240hrs
Low Temperature Operation Ta=-307C 240hrs

High Temperature and Humidity

Ta= +60°C, 90% RH 240hrs
Storage

-30°C/30 min ~ +85°C/30 min for 20 cycles
Start with cold temperature
end with high temperature

Thermal Shock
(Non-operation)

Contact = £ 4 kV, class B

Electro Static Discharge Air=+ 8 kV, class B
R=330Q,C=150pF

Sweep: 10Hz~55Hz~10Hz
Vibration Stroke: 1.5mm

2 hrs for each direction of X .Y. Z.
60G 6ms,tX,1Y +Z

3 times for each direction

Height: 60 cm

1 corner, 3 edges, 6 surfaces

Mechanical Shock

Package Drop Test

Notes: The test result shall be evaluated after the sample has been left at room temperature and humidity for
2 hours without load. No condensation shall be accepted. The sample will not be accepted if appear these
defects:

1). Air bubble in the LCD

2). Seal leak or Glass crack

3). Non display or abnormal display

4). Brightness reduction >50%

Web: www.cdtech-Icd.com E-mail: sales@cdtech-lcd.com 23 /26
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8. Mechanical Drawing

f=————————*180.90£0.2 CTP OD
154.81x0.2 CTP VA 13.04
154.21) LCD AA (13.34) *9.26£0.35 LCM+CTP -
87.95——=+—5.00 ey 3
— 9 {=1—2.80 Cover glass E 1\@
x 3 © 8 {020 SCA @) 16 59+0.35 *164.26+0.2 LCM OD g
< © © o 0.55) Sensor V=T et =]
¥ 2 0.25) OCA (V) u
5.46) LOM PIN FUCTION
ull Tepe PIN  SYMBOL
i cooon(BL Gode) il Tape
pansparent o 1 VCC3.3V
< Q
o = Surface AGYAF treatment ° 2 VCC3.3V
g o o ! s 3 [lovcctev
I N [=] o
s o 3 _ 7.0TFT _ 2 4 RESET
2 < %} 1024*RGB*600 S 5 GND
m 1N % Ink Printing | & 6 DON
T 9 Area:Black | Y 2 7 DOP
; X:1024 Y:600 ki o GND
= 9 D1N
% 10| DIP
_Hu R 1.5 MAX(CTP) 11 GND
3 - ‘% COMPONENT AREA 12 CLKN
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9. Packing

Packing Method

|——
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Put products onto the top __

Steps:
1. Put module into tray cavity
2. Tray stacking

()

3. Put 1 cardboard under the tray stack and 1 cardboard above
4. Fix the cardboard to the tray stack with adhesive tape

5. Put the tray stack into carton
6. Carton sealing with adhesive tape
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10. Precautions for Use of LCD modules

10.1 Handling Precautions

10.1.1. The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high
place, etc.
10.1.2. 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.
10.1.3. Do not apply excessive force to the display surface or the adjoining areas since this may cause the
color tone to vary.
10.1.4. The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this
polarizer carefully.
10.1.5. 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
— Ketene
— Aromatic solvents
10.1.6. Do not attempt to disassemble the LCD Module.
10.1.7. If the logic circuit power is off, do not apply the input signals.
10.1.8. To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.
10.1.8.1. Be sure to ground the body when handling the LCD Modules.
10.1.8.2. Tools required for assembly, such as soldering irons, must be properly ground.
10.1.8.3. To reduce the amount of static electricity generated, do not conduct assembly and other work under
dry conditions.
10.1.8.4. 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.
10.2 Storage Precautions
10.2.1.When storing the LCD modules,avoid exposure to direct sunlight or to the light of fluorescent lamps.
10.2.2.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 : 0°C ~40°C  Relatively humidity: <80%
10.2.3.The LCD modules should be stored in the room without acid, alkali and harmful gas.
10.3 Transportation Precautions
The LCD modules should be no falling and violent shocking during transportation, and also should avoid
excessive press, water, damp and sunshine.
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