FORTEC

ELEKTRONIK AG

OUR GLOBAL
COMPETENCE
CENTRES

@ “ecinolosies dDISTEC D Eridioey

N
el =

AN




FORTEC

ELEKTRONIK AG

Datasheet

Distec

DD-070WV8-SL02

DD-01-008

The information contained in this document has been carefully researched and is, to the best of our
knowledge, accurate. However, we assume no liability for any product failures or damages, immediate or
consequential, resulting from the use of the information provided herein. Our products are not intended for
use in systems in which failures of product could result in personal injury. All trademarks mentioned herein
are property of their respective owners. All specifications are subject to change without notice.




FORTEC DD-070WV8-SL02

ELEKTRONIK AG

PRODUCT SPECIFICATIONS

For Customer: L] : APPROVAL FOR SPECIFICATION

Customer Model No. [] : APPROVAL FOR SAMPLE

Module No.: DD-070WV8-SL02 Date : 2022-09-15
Table of Cantents

No. Iltem Page

1 Cover Sheet(Table of Contents)

2 Revision Record

3 General Specifications

4 Outline Drawing

5 Absolute Maximum Ratings

6 Electrical Specifications and Instruction Code

7 Optical Characteristics

8 Reliability Test Items and Criteria

9 Precautions for Use of LCD Modules

For Customer’s Acceptance:

Approved By Comment

PREPARED CHECKED VERIFIED BY QA DEPT VERIFIED BY R&D DEPT

NIKOLA




FORTEC DD-070WV8-SL02
ELEKTRONIK AG
2. Revision Record

Date Rev.No. | Page Revision ltems Prepared
2022-02-21 Vo0 The first release NIKOLA
2022-02-24 V1 Updated the drawing in Item#4.0 CJ
2022-04-25 V2 Updated Item#3 CcJ
2022-09-15 V3 Added Item#6.4.4 and 6.6 NIKOLA
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3. General Specifications

DD-070WV8-SL02 is a TFT-LCD module. It is composed of a TFT-LCD panel, driver IC, FPC,TR.a back

light unit. The 7.0 "display area contains 800 x 480 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
Display Mode Normally Black -
Operating temperature -30~+80
Storage temperature -30~+85
Active Area(WxH) 152.4X91.44 mm
Number of Dots 800x480 dots
Power Supply Voltage 3.3 V

Outline Dimensions Refer to outline -

drawing
Backlight White LEDs -
TFT Driver IC HX5281
Weight 180 (TYP) g
Interface LVDS Interface -

Anti-glare treatment of the front
polarizer

Surface Treatment

Note 1: Color tune is slightly changed by temperature and driving voltage.
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1 2 3 [ 5 6 1 8
REVISE DATE NAME
Vo 2022.2.18 CJ
V1 2022.2.21 o]
V2 the view 2022.2.24 CJ
Connector
:FI-X30SSLA-HF
PIN ASSIGNMENT
145. 50
. 20 BZ VA (118. 80)
152.40 LCD AA
(86.45) (9. 60)
1 u \;.0)/ LVDS _RX_IN3+
s 4 (SRR LVDS RX_IN3—
| o
7’ @
ma m 5. 70+0.3
8.2040.3
10.00+0.7
——— ==
:dﬁ o (20.00)
NOTES:
1. DISPLAY TYPE: 7.0”TFT, Normally Black
2. VIEWING DIRECTION : U/L/D/R 80/80/80/80
3. TFT Driver 1C : IX5231 . DISTEC pb-07owvs-sLo02
4. Top : -30° C ~ 80° C, Tst : -30° C ~ 85° C
5. GENERAL TOLERANCE: 0.3
6. LOM Luminance:550cd/m? (Typ) and 500cd/m*when PWM=100% A\ i 7.0" TFT Display
7. LED Operating life time: 50000hours. o
INIT:mn —F & https://www.distec.de
1 f 2 f 3 L 5 6 [ 7 f 8

—

4.0utline Drawing




FORTEC DD-070WV8-SL02

ELEKTRONIK AG

5. Absolute Maximum Ratings(Ta=25 C)

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

ltem Symbol Min. Max. Unit Note

Power Supply Voltage Vee -0.3 4.6 Vv 1, 2

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

5.2 Environmental Absolute Maximum Ratings.

Storage Operating
ltem Note
MIN. MAX. MIN. MAX.
Ambient Temperature -30°c 85°C -30°c 80°c 1,2
Humidity - - - - 3

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 85%RH at 40 C.
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6. Electrical Specifications and Instruction Code

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

Parameter | Symbol | Condition Min Typ Max Unit | Note
Power supply | VCC Ta=25°C 2.6 3.3 3.6 Vv
Input ‘H’ ViH VCC=3.3V | 0.7VCC - VCC+0.3 | V
It
YOR9® 1l v |vec=ssv| 03 | - | o3vcc | Vv
Current lc | VCC=3.3V | - 100 - mA | 1
Consumption
Note 1: Tested in white display pattern.
6.2 LED backlight specification(VSS=0V ,Ta=25 C)
Item Symbol Min Typ Max Unit Note
Supply voltage VLED 9 12.0 13.2 Vv
(VLED=12V)
Supply Current lLep - 300 - mA BWM=100%
. (VLED=12V)
Power Consumption PL - 3.6 - W BWM=100%
PWM Control Frequency Froim 100 - 30K Hz
ON-OFF BLEN
Low 0 - 0.8 Vv
PWM Control High 1.6 - VLED \Y
Level VpDIM
© Low 0 - 0.8 Y
Uniformity ABp 75 80 - %
Life Time time - 50K - hours 1

Note1:

initial value at the typical LED current.

The life time is determined as the time at which brightness of LED is 50% compare to that of




FORTEC

ELEKTRONIK AG

DD-070WV8-SL02

6.3 Interface signals

Pin No. | Symbol I/O | Function
1~3 VLED P LED back light power supply.
4 NC - No connection.
5 GND P Ground.
6 LED_EN | High(3.3V): Ba(.:kllght On,
Low(0V): Backlight Off
7 PWM I PWM input for dimming control
8~9 TP(TEST PIN) - Test Pin. It should be floating
10 GND P Ground.
LVDS Positive polarity of voltage differential data signal(Data
11 LVDS_RX_IN3+ I
-~ lane 3).
LVDS N i larity of vol iff ial ignal(D
12 LVDS_RX_IN3- | S Negative polarity of voltage differential data signal(Data
lane 3).
13 GND P Ground.
14 LVDS CLK IN+ I LVDS Positive differential clock signal input.
15 LVDS_CLK_IN- I LVDS Negative differential clock signal input.
16 GND P | Ground.
LVDS Positive polarity of voltage differential data signal(Data
17 LVDS_RX_IN2+ [
-~ lane 2).
18 LVDS RX IN2- | LVDS Negative polarity of voltage differential data signal(Data
-~ lane 2).
19 GND P Ground.
20 LVDS_ RX_IN1+ | LVDS Positive polarity of voltage differential data signal(Data
lane 1).
o1 LVDS RX IN1- | LVDS Negative polarity of voltage differential data signal(Data
-~ lane 1).
22 GND P Ground.
LVDS Positive polarity of voltage differential data signal(Data
23 LVDS_RX_INO+ I
-~ lane 0).
o4 LVDS RX IN1- | LVDS Negative polarity of voltage differential data signal(Data
-~ lane 0).
25 GND P Ground.
26 SHLI [ Reverse scan L/R/U/D (L: Left -> Right and Up -> Down),(H:Reverse)
27~28 GND Ground.
29~30 VCC Power Supply for module 3.3V Typical.
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6.4 LVDS SIGNAL CHARACTERISTICS

6.4.1 DC characteristics of LVDS

Spec.
Parameter Symbol Condition Min. Tvp. Max. Unit
WVem<1.0V - - 180
1.0V =Vem=1.1V
VDS input threshold { >75MHz) - - 180 -~
high level voltage {=75MHz) 80
AV=Vem=15V | [ %0
Vom>1.5V ST
Vem<1.0v__ | -180 A 5 Y
1.0V =Vems1.1V
LVDS input threshold low { =75MHz) -180 ) - mv
level voltage {=75MHz) -80
1.1V =Vem= 1.5V -80 — =
Vem=1.5Y -180 - -
Vem<1.0V 180 350 600
1.0V =Veme1.1Y
Input differential voltage f;ﬁi::?} 19%{} . goo my
1.1V =Vem = 1.5¥ a0 380 600
Vem=1.5Y 180 350 600
Common mode voltage of! VDD2=26 to 3.6Y , ,
LVDS Ta=-40 to 95°C 0.3 + |vid|/2 2.3-|Vid|/2 Y]
— ; VDD2=2.6 tp 3.8V
Termination resistor Ta=-40 to 95°C 80 100 110 1§
2 —_ . - 23V
___Imsmunw__ ><_‘ Wid=B00my
22y === ————————————}(—————
Wom=2.3 - [Vidji2 =221V
h 2 1 N
LVELKR Wem=2.3 - (Vidi2 = 2.0V
LVD[2:0)P
LWCLEMN
LVEH20)N 0.8y
3V
Vem=0.3 + [Vid|/2 = 0,33V Vem=03 + [Vid|i2 = 0.6Y
GHD

Minimum differential voltage

Maximum differential voltage

LYDS raceiver input signal range

————————————————————————————— £ — = +600m\
1
LWELKE.LWELKN -
LVD|0]P-LVD-0|N High level ragion - EE
H
St 1T M E
iy LRt ol B, SIS, S L 00C mak\ — e o - ' 2 E
Diferanial v | E_
mrmr'nrJlu i .::;:_d\\:_ ____%_w ko X_______,l-'__ |E§
I.
|22
|=a
Low level region !
L3

DC characteristics of LVDS

8

————— -B00mY
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4 ‘\H
LVCLKP(R) M.VCLKN(R)

\ /
LVDOP(R)/ LVDON(R) ';’ x 1 GO X R5 ¥ R4 ¥ R3 ¥ R2 ' R1 )} RO X X
LVD1P(R) / LVDIN(R) | X A Bl XBOYXGs Gayasfa)atf X
LVD2P(R)/LVD2N(R) § X ¥ DE X VS Y Hs ¥ B5 ¥ B4 ¥ B3 } B2 | - ¥
LVD3P(R)/LVD3NR) + ¥ X - X B7 \ B6 X G7 { G6 f R7 Y R6 § - X

Previous g |l.g ! g Mext

cycle Current cycle cycle

6.4.3 LVDS AC electrical characteristics

Tiveve = WFiveve

|
L
-

:_‘ TLh!-fﬁ' — TL\."LI.\' =
| | Ill,—
LVCLKP(R)-LVCLKN(R) ;?lL w \! /f
{1 \ |
."II i JI;— Vil / i
T - N
ﬁH_ vin | win \ Vih \;f— vin \ v \ v
LVD[3:0]P(R)-LVD[3:0]N(R) L.Q i I

| |

| | | 1 |
[‘53031 : : : :

| | | |

*roso ™ I [ I I
| I I 1 I |
| | | | |
| | | |

| tPOS6 | | | |
| | | | |
Ly - I I I
| tPOSE | | [ |
| ' I I I
Ly - ! !
= tPOS4 g | !
| I I I
| | |
: {POS3 0 :
|

!._1 _-:.I
| tPOS2 I

LVDS input timing
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SHUTB

LVCLKP/N ><

B-X XX X X X

lrpLLS

Internal clock

e L e

LVDS wake up time

Single-ended:
LVCLKP,
L"H'CLKN, Vom+L5*Vih
LVD[3:01P, Vem-0.5l
LVD[3:0]N
Vem
Vem-LE*Vth
Vem 0.5
Differential:
LVCLKP-LVCLKN )
LVD[3:0]P-LVD{3:0]N = —\( Wi
- o
- vl

Ideal 1 data birtne {Hl)

LVDS input eye diagram

10
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Input clock/data parameters in LVDS interface
(VDDIO=1.65V to 3.6V, VDD1=2.6V to 3.6V, VDD2=2.6V to 3.6V, GND=0V, T4=-40 to +95°C

Spec. .
Parameter Symbol Min. Typ. Max. Unit
LVDS wake up time | tRDLLS - - 150 Hs
tL“::gS clock cycle | 4 veye 11.8 2 100 ns
VDS clockhigh | wvhw | “e3atitveye d : ns
LY clorkimu tLVLW- [)0:35 * tLVCYC 2 g ns
tPOS51 position tPOS51 -15KM 0 +HSKM ns
- (T % 1LVEYC - (117) x
tPOS0 position tPOS0 SKM (1/7) x tLVCYC HLVCYCHSKM ns
i (2/7) x ALVCYC - (21T x
tPOSE position tPOS6 SKM (2/7) x tLVCYC HLVCY CHSKM ns
by (3/7) x tLVCYC - (37 x
tPOSS position tPOSH 1SKM (37 x tLVCYC HLVCY CHSKM ns
il (4/7) x tLVCYC - (4/7) x
tPOS4 position tPOS54 SKM (4/7) x tLVCYC HLVCYCHSKM ns
2 (5/7) x tLVCYC - (5/7) x
tPO53 position tPOS3 {SKM (6/7) x tLVCYC HLVCYCHSKM ns
.. (6/7) x tLVCYC - (6/7) x
tPOS2 position tPOS2 SKM (6/7) x tLVCYC HLVCY CHSKM ns
: 5 40000 ps
Skew margin tSKM - - 5500 ps
. . 650 ps
Eye border tEX - - 02 Ul
Eye width tEYEW 0.6 - - Ul
MNote: (1) 85MHz.
(2) B0MHz.
(3) 40MHz.
Input clock/data parameters in LVDS interface
6.4.4 TIMING CHARACTERISTICS
Parameter Symbol Min Typ Max Unit Remark
DCLK frequency Fck 23.7 25 3b.4 MHz
Horizontal back thbp 8 14 255 Teph
porch
Horizontal thd - 800 - Teph
display area
Horizontal front thfp 8 26 260 Teph
porch
Horizontal th 817 852 - Teph
period
Horizontal pulse thpw 1 12 Thbp-1 Teph
width
Vertical back tvbp 2 4 255 th
porch
Vertical display tvd - 480 - th
area

11
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Vertical front tvfp 5 8 260 th
porch
Vertical period tv 488 495 - th
Vertical pulse tvpw 1 3 Tvbp—1 th
width
Frame Rate F - 60 - Hz
| tcph ]
TRk | | |
DCLK | 507 sS0°%
| ' ' '
[
th
- bss > >
HSI'IDID i | TR X
VS/POL |
DE/LD o | i
|
Tahd
:q- Lasu -""ll""- ._:
W:O] X?m | ?mX X
DA[/:0] |
DE[?’G] h 30 i 30 |
Parameter Symbol Spec. Unit
y Min. Typ. Max.
DCLK period Teon 16.67 - - ns
DCLK duty ratio Tow 40 50 60 %
Data setup time Taeu 5 - - ns
Data hold time T 5 - - ns
VS/POL setup time T 5 - - ns
VS/POL hold time Tsh 5 - - ns
HS/DIO setup time Tas 5 - - ns
HS/DIO hold time Ten 5 - - ns
DE/LD setup time Tes 5 - - ns
DE/LD hold time Tﬁh 5 - - ns

12
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6.5 Color Data Reference

Relationship Between Displayed Color and Input

Lewel

L
L1

L2

L3 L3251

L2352

L3253

L2254

L

N |

L2

L3251

L2562

L253

L35

LD

L1

1251

L2352

L3253

L5

LD

&

L2

L3251

L2352
L2353

L2564

LSE| Gray scale

LSBMER

LSB M5B

MSB

C LG e b EE ek Bk e e EE L e EEE
L L L LLLLLILLLLLLLLHAKRHAHRHEHRBRH

L LLLLL L L HAF R ARAERARRL LLLLLLLE

AHHRRRRHAHLLLLLLLLLLLLLLLL

AHHRRRARHAARRARRAHLLLLLLLL

HHHHHHHHHHHHHHHHHHHHHHHH

i ot Bl o R U N S O NG USRI D S| Dot o] Dot ) O ) e ©
L L LLLLLHLLLLLLLLILLLLLLLL

LLLLLLHLLLLLLLLLLLLLLLELLL

AHHRRRALLILLLLLLLLILLLLELELLL

HHHBRRRAL RIL L L LLLLLJILLLLLLLL
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L LLLLLLLFRARHEHEHRLAILLLLLLLL

LLLLLLLLHHHHHHHLILLLLLLLL

L L LLLLLLHHHHHHEHHBILLLLLLL LG L255

N W DO W) D) W Cn) MNP OO N Siel W) Chr) N Cop S ) SRV UV PN UOW) AT SR A O

o et Bl et B e Lo Il ) L ey Log ey g el Lo v o] D L] Do R BN |
L LL L L L L L L LR LR L L L LHAL

L L L L E L E L L L HHHHHHLL
L L L L LLLLILLLLLLLLIRHHHRERLH
L LLLLLLLLLLLLLILHHHHHHRRL

LLLLLLLLLLLLLLLLHHHHHH H H| BlpalL255

L LLLLLLLELE L L L L L L LELE
N S S S Do SRS S ; | SO S O ON O SS ER o ) S R S ) S S S
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Black

Blus
Gireen

LightBlue |L L L LLLLLHHHHHHHHHHHHHHHH

Red
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Black
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6.6 Power on/ off sequence

For LCD’s normal operation, it is recommended to keep below power supply sequence.

Power supply for LCD
{ VCC)

Interface Signal (Tx)

Power for LED(VLen) LED
OFF ON OFF
Value
Parameter Units
Min. Typ. Max.

Ty = . 10 (ms)

T, 50 - - (ms)

5 200 : (ms)

= 200 - (ms)

= 0 - 50 (ms)

Ts - - 10 (ms)

T 500 - (ms)

Mote)

1. Please avoid floating state of interface signal at invalid period.
2. When the interface signal is invalid, be sure to pull down the power supply for LCD VCC to OV.
3. Lamp power must be turn on after power supply for LCD and interface signal are valid.

14
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7. Optical Characteristics

Item Symbol Condition Min. Typ. Max. Unit | Note
Brightness Bp 0=0° 500 550 - Cd/m? 1
Uniformity | /Bp ©=0° 75 80 - % 1,2

3:00 - 80 -

i 6:00 - 80 -

Viewing Cr210 Deg 6

Angle 9:00 - 80 -

12:00 - 80 -
C‘F’;:trifft Cr 800 | - - - | 4
6=0°
Response T.T: ®=0 i i 30 ms 5
Time ms
X 0.308 -
W
y 0.325 -
X 0.649 -
Color of R
i y TYP- | 0332 | Typs | -
Coordinate X 9=0° 0051 0317 | 0.05 i 7
G ®=0
y 0.611 -
X 0.151 -
B
y 0.063 -
NTSC 0
Ratio S i 70 i &

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 PR-705 (08 mm)

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.

15
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R

Detecter

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
Wi Wi3 Wi3

Active area

—

k

L/3

Note 3: The definition of viewing angle:
Refer to the graph below marked by ¢ and ®

Up (12:00)
?=90°
¥

©@=0°p=0°
\ ___Hiﬁxs/ V

Left (9:00) \\\\ ' 2 |2 X Right (3:00)
?=180° \\ ' \ 70"
A\ \ \
\ \
\ : ,
\
Down (6:00)
?=270°

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

16
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Selected Wave

100%%
Mon-selected Wave

=

oF

Brightness of selected dots

Crmax *Condtions
Operating Voltage
Frame Frequency

e Appling Waveform :
Viewangle (8, &)

Vop
70Hz
1/ duty 1/a bias

C 0

Contrast ratio(Cr):

Note 5: Definition of Response time. (Test LCD using DMS501):

Brightness of non— selected dots

The output signals of photo detector are measured when the input signals are changed from
“black” to “white”(falling time) and from “white” to “black”(rising time), respectively. The response
time is defined as the time interval between the 10% and 90% of amplitudes.Refer to figure as

below.

100%%g
o /‘ \

S0%4

10%4
A

Tr T

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

Iy
| s20

s10)

Color gamut:

area of RGB triangle

~ area of NTSC triangle

1831 CIE Chtomaticity Diagram

17
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Note 7: Definition of cross talk.
Cross talk ratio(%)=|pattern A Brightness-pattern B Brightness [/pattern A Brightness*100

.
i

Pattern A \ Pattern B

\
Measurement point(center)

Electric volume value=3F+/-3Hex

18
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8. Reliability Test Items and Criteria

No Test ltem Test condition Criterion
85°C 240H
1 High Temperature Storage Restore 2H at 25°C
Power off™"
-30°C 240H
2 Low Temperature Storage Restore 2H at 25°C
Power off 1. After testi
80°C 240H ' e:_ es ";g’l vical
cosmetic and electrica
3 High Temperature Operation | Restore 2H at 25°C
defects should not
Power on
- happen.
-30°C 240H
) . 2. Total current
4 Low Temperature Operation | Restore 4H at 25°C )
consumption should
Power on )
- — not be more than twice
High Temperature/Humidity | 60°C+2°C 90%RH 240H _
5 ) of initial value.
Operation Power on
--30C 85C
6 | Temperature Cycle 30min Smm  30min
after 5 cycle, Restore 2H at 25°C
Power off
7 Vibration Test 10Hz~150Hz, 100m/s2, 120min
Not allowed cosmetic
and electrical defects.
8 Shock Test Half- sine wave,300m/s2,11ms

19
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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.

20
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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 ~ 40C
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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