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1 Prerequisites

The slave drive (Nanotec Controller) must be configured beforehand. Proper operation of the motor and
slave drive must be ensured before the example can be used. Make sure that the controller/drive
operation is not hindered, e.g. by a stand-alone program running on the slave.

To ensure correct operation with the OMRON PLC make sure that the interpolation time period in our
controller is set to 2ms. This is needed because the minimum cycle time for the OMRON PLC is 2ms
whereas our default value is 1ms.

0x60C2:01 =2

2 Hardware

OMRON NX1P2-1040DT, Version 1.40
N5-1-1, Firmware version FIR-v1650-B527540

3 Software

Sysmac Studio, Version 1.30.1.0

4 Creating a new project and adding the drive

1 Prepare the ESI file, so that Distributed Clock Mode can be enabled later. Open the ESI file with an
editor, scroll to the very bottom, and adjust the setting for DC. Remove the “-” sign for
CycleTimeSync1 Factor. It should look like this:

i -
Dater Bearbeiten Format Ansicht Hilfe
<ShiftTimeSyncB>B</ShiftTimeSyncB>
<CycleTimeSyncl Factor="1">8</CycleTimeSyncl>
<ShiftTimeSyncl»>@</ShiftTimeSyncls>
</0OpMode>
<OpMade>
<Mame»DC</Name>
<Desc>Sync cycle time: Ims</Desc>
<Assignfctivate>#x0330</AssignActivates
<CycleTimeSync@>1008880</CycleTimeSync@:

TSI CT Lo e
<CycleTimeSyncl Factor="1"»>8</CycleTimeSyncls> :>

1 o - 5 Al L0 b LTS o S
</OpMode>

</Dc>

<Eeprom>
<ByteSize>16384</ByteSize>
<ConfigData>B5060E0EC40000080</ConfigData>
<BootStrap>e0108000808188088< /BootStrap>

</Eeprom>

<ImageDatal6x14>424DECE0E6606006060607600800828000008100008000E000000610E

</Devices
< fDevices»
</Descriptions>
</EtherCATInfo>

< >
Ze 9537, 5p 52 100%  Windows (CRLF) UTF-8
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Create a new project in Sysmac Studio.
Go to Configurations and Setup -> EtherCAT in the Multiview Explorer.
Right-click on the Master and go to Display ESI Library to include the ESI file in your software.

| Application Note Nanotec - new_Controller_0 - Sysmac Studio
 File. it WView Insert Project Controller Simulstion Tools Help

Multiview Explorer
new_Controlier 0 v

b4 Configurations and Setu

+ CPU/Exp:
/O Map

Calculate Transmission Delay Time of the Master

Import Slave Settings and Insert New Stave

Clear All Settings

Output _—
Bxport Configuration Information
Output to ENS File
Export All Couplers’ O Allocations
Assign Drives to Axes

B Fiter

To add ESlI files, click on Install (File), then choose the ESI file you want to install. After successful
installation the drive should be added.

Node Address|Network configuration

Item name

!J ESI Library

ne

Omron R88D-1SN15F-ECT >Iayes‘
Omron R88D-1SN15F-ECT-02 unfcat!ons Cyq
Omron R88D-1SN15H-ECT unications Cyd
Omron R88D-1SN20F-ECT 1 Delay Time
Omron R88D-1SN20F-ECT-02

Omron R83D-1SN20H-ECT lock

Omron R88D-1SN30F-ECT Length
Omron R88D-1SN30H-ECT eration Setting
Omron R88D-1SN55F-ECT or Slave Startu|
Omron R88D-1SN55H-ECT Jnications tim
Omron R88D-1SN75F-ECT ack Method
Omron R88D-1SN75H-ECT »er Check Met
Omron R88D-KNxoox-ECT

Omron R88D-KNxox-ECT-L

Omron R88E-AECT

Omron ZW-7

Cinun ZW-CE1X

N5-1-1

D4 T551142-E-65-1

TodooDooDooooOooDOooOoOoQe

[ +]

o instli(File) | 1istall (Folden
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6 Now you should see the added drives in the Toolbox. From there you can drag & drop the drive to

the Master.

B Application Note Nanotec - new_Controller 0 - Sysmac Studio

[T
1 d G

Master
W N5-1-1
Rew:0x06720000

v T
1 ¥ i@ POUs

na Value
e [ —

Model name
Product name
Number of Sk
PDO Communications Cyde 1
PDO Communications Cyde 2
Reference Clock
Total Cable Length

: -~* Operation Setting
Wait Time for sw. - Startup
PDO communications timeo...
Revision Check Method
Serial Number Check Method
DC Synchronous Correction

Master
Master

Fail-soft operation

E
2 times
eiting ~— “Fual device | v
Nocheck -
Disable slave monitoring ¢ v

Allvendors

S Measurement Sensor
on Sensar

El Digital Type Sensor

[ Communication Unit

i Junction Slave

[ Input Keyword
|

ow all versions

m N5-2-1 ReviOx06720000

7 Click on Edit PDO Map Settings and select the Receive PDO 1 Mapping Parameter. Right-click
on 0x3202:00 and Delete PDO Entry. This prevents unwanted deactivation of Closed Loop.

Node Address|Network configuration
Master

8 &dit PDO Map Settings

PDO Map

Process Data Size : Input 56 [bit] / 11472 [bit]
Output 88 [bit] / 11472 [bit]
Name | Flag

apping Parameter | Editable}
1

PDO 2 M P: Editable

Selection!Input/Output!

No option
QvAl

No option
Receive PDO 3 Mapping Parameter
Receive PDO 4 Mapping Parameter

Editable
Editable

Output
Output

No option
Input Transmit PDO 1 Mapping Parameter Editable
Input Transmit PDO 2 Mapping Parameter Editable

No option -
Transmit PDO 3 Mapping Parameter Editable
No option

Transmit PDO 4 Mapping Parameter

Editable

Build
R U-EOIS 1

| | Descri

Index |
0x6040:00
0x607A:00

Modes of operation

Delete PDO Entry

PDO entries included in Receive PDO 1 Mapping Parameter

Size IData typel
16 [bit] UINT
32 [bit] DINT

Controlword
Target Position

Add PDO Entrv

Move Up
Move Down

Move Up
Add PDO Entry
OK

PDO entry name

Move Down

1-1

ICommer

EtherCAT Drive (CoE)
6720000

) Communications Cyd...

bled
0000000

‘ Edit PDO Map Settings
ibled (DC with SYNCO) ¥
abled

t

by the process data

Align
Delete PDO Entry

Cancel

8 Go Online with the Master to set the Node Address for the drives you need.
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9 When online, right-click on the Master and go to Write Slave Node Address.

Appﬁcaﬁéﬁ Note Nanotec - new_Controller 0 - Sysmacstudio

i e
"-f d B @

Multiview Explorer

new_Controller 0

Cutput

Expand All
Collapse All

Calculate Transmission Delay Time of the Master

Write Slave Node Address
“~mnare and Merge with &+~ covork Configuration
Get Slave Serial Numbers

Display Diagnosis/Statistics Information
Display Production Information

Display Packet Monitor

Display ESI Library

10 Set the desired value and click Write. Follow the instructions on the screen and restart the drive.

Output

| Item name

[ Slave Node Address Writing

Present valuelSet valuel Actual network confiquration

O

Node addresses are set for slaves.

When any value other than 015 set fo a slave whose node address can be set from hardware, the setting has priority. In other cases, the addresses

set here are applicable.

Master

AW | 511 Revuos720000

T Write || (ancel
———
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11 Verify the correct setup by right-clicking on Compare and Merge with Actual Network

Configuration.

Output

12 If they do not match, click on Apply actual network configuration.

Expand All
Collapse All

Calculate Transmission Delay Time of the Master

Wik ©1- IS

Compare and Merge with Actual Network Configuration :

3EL c. — “oal Mumbers

Display Diagnosis/Statistics Information
Display Preduction Information

Display Packet Monitor

Display ESI Library

Compare and Merge with Actual
Node AddressiNetwork confiquration

a2 A

Sysmac Studio _ Node addressiActual network configuration

Gl T

E00L - i
N o AW | 1521 Revoxos720000 JEEEIM

4 Apply actual netwaork configuration

Some slaves such as Power Supply Units are not mauueu m wic ouwan network configuration.

Close

Matched

13 If everything was set up correctly, you should now be able to communicate with the drive.

Application Note - OMRON NX1P2

Version 1.1.0
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5 Example file for Velocity Mode with SDO commands

The example “Application Note - Nanotec - OMRON NX1P2 - Example Project_V1.1.0” shows you how
to drive the motor in the Operation Mode Velocity.

5.1 Description of the example project

Import the example file in the Sysmac Studio.

[ Sysmac Studio

g Projects

[:]lmponﬁle
o S s . I Arorn
©@) [1. » Application Note OMRON » OMRON_Example ~ [ 4 || OMRON_Example durchsuchen

Organisieren v Neuer Ordner Ev 0 @
X Favy  Neme Typ Grt
=D M Application Note - Nanotec - OMRON NX1P2 - Example Project.smc2 SMC2-Da
80D
H 7]
3
License P
A

The project contains a setup of a master and slave ready for communication via SDO.
Please note that PDO communication is disabled here.

B OMRON_Example_1 - new_Controller_0 - Sysmac Studio

|+ mae a|e s
Multiview Explorer ~ 1

hew Contralerd v Node Address:*.cowork configuration

v cnfigurations and Setup s
¥ 5 EtherCAT ' Dece etie oo
Model name N5-1-1

L Nodel : N3-1-1 (E00 Product name N3 EtherCAT Drive (CoE)
2= &5 CPU/Expansion Racl- Revision

Map PDO Communicatinm- -1~
M _ue Address
Enable/Disable Settings.
Z-=al Number

» 7 Controller Setup

B, Task Setting :
| Data Trace Settings PDO Map Settings

\ Frogermng |

LI » 5 OO Wap Sefings
The program consists of three function blocks that can be executed manually by activating the
respective input.

FB_ModeOfOperation:  This function block sets the Mode of Operation for a specific slave. The
Mode of Operation is set to the value “2” which is Velocity Mode.
To write the Mode of Operation to the drive, set the input to “True”.

FB_VLTargetVelocity:  This function block sets the target velocity for Velocity Mode. You can adjust
the value of the variable VLTargetVelocity. To write the target velocity to the
drive, set the input to “True”.

FB_EnableOperation: This function block puts the drive into the Operation Enabled state. As soon
as this state is reached, the motor will be powered and started.
To start the motor, set the input to “True”.
To stop the motor, set the input to “False”.



5.2 How to start the motor

Using the example project
1

Build the controller and check for error messages.
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OMRON_Example_1 - new_Controller 0 - Sysmac Studio

File Edit View Insert Project

'\.i d G
R d i

Multiview Explorer

nEWfCuntrbIh:rJ)‘ v

Controller  Simulation  Tools  Help

SetModeOfOperation

b/ Conﬁgunaiionand&eh Moo Ui meopperat’on F8_ModeOrOperation write_ModeOfOperati...
i EtherCAT I Execute Don
& Online Edit ¥
Nodel : N5 NodelD—{NodelD ModeOfOperationDisplay }—ModeOfOperationDisp...
Library i2
ModeOfOperation— ModeOfOperation
¥ SetViTargetVelocity
write_VLTargetvelocity FB_VLTargetvelocity wirite_VLTargetVelocity...
} } Execute D
MNodelD— NodelD
VLTargetVelocity— VLTargetVelocity
| Data Trace Settings
M Pegemns — I - seos ,
= i Enable FB_EnableCperation Is Enabled
¥ i@ POUs || Execute Dan )
¥ = Programs
il 5 NodelD— NodelD
¥ (=l Program0
Function Blocks
L[] FB_EnableDperation
L+ FB ModeCfOperation
L f=| FB VLTarg
2 Go online and transfer the project to the controller.
OMRON_Example 1 - new_Controller 0 - Sysmac Studio
File Edit View Insert Project Controller Simulaion Tools Help
Multiview Explorer
-+ ine rl+Shift=W
new_Controller 0 v
Ctrl+M SetModeOfOperation
b4 Configurations and Setu . o tonin ChaT W write_ModeQfOperati...
B Transfer.. ?  ToController.. Ctrl=T Of0pera = _
Mode & R i
ationDisp... (2)
CPU/Expansion 2
& 1O Map Stop Monitoring
» @ Contraller Setup Set/Reset r
» & Mation Control Setup Forced Refreshing » W'ﬁh__‘,"lﬁ;g:ﬁ_. : Seo
& Cam Data Settings MC Test Run » ed
= Fueit Settings MC Monitor Table...
CNC Coordinate System Monitor Table 3
SD Memory Card...
Controller Clock... k&fa:ﬁd
Release Access Right.., Gk
Update CPU Unit Name...

Security

¥ = Function Blocks

LE

FB_Enable

3 Once you enter RUN mode you should see that the program is active.

4 You can manipulate the inputs by double-clicking on the respective input.
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Using Function Block FB_ModeOfOperation

1 Set the input write_ModeOfOperation to “True” to set the Mode of Operation to Velocity Mode in the
drive. The Node ID is set to “1” by default.

A rer > 17 = pxample VelocityMode - 2. X -]

2 You can see which Operation Mode is set by looking at the variable Mode OfOperationDisplay. It
should be set to the same value as the variable ModeOfOperation. Velocity Mode is active if it
shows the value “2”.

Using Function Block FB_VLTargetVelocity

1 To set the desired target velocity right-click on the variable and then click Edit Variable Value.
By default, our controllers are set to rpm. For example, enter the value “60” to set the target velocity
to 60rpm.

Go To Variable Table

Copy

Go Ta

Forced Refreshing
Set/Reset

Fixed Target Cross Ref.

Set the input write_VLTargetVelocity to “True” to write the target velocity to the drive.

To adjust the velocity, simply enter a new value for VL TargetVelocity and toggle the input
write_VLTargetVelocity to “False” and back to “True”. This can also be done while the motor is
running.

Application Note - OMRON NX1P2
Version 1.1.0 8
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Using function Block FB_EnableOperation
1 The Mode of Operation and the Target Velocity need to be set before starting the motor.

2 You can start the motor by setting the input Enable to “True”. The State Machine should be
switched up to the state Operation Enabled. When this is done, the output Is_Enabled will be set.
This will start the motor movement.

3 To stop the motor, set the input Enable to “False”. This will switch the State Machine down, thus
stopping the motor movement.

Application Note - OMRON NX1P2
Version 1.1.0 9
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6 Example for positioning with Motion Control function blocks

With this example you will be able to use the Motion Control function blocks to start positioning. The
motor will oscillate between two positions.

The project with the complete setup and program is also included as example file “Application Note -
Nanotec - OMRON NX1P2 - Example Project - MC Function Blocks_V1.1.0”.

6.1 Setting up the axis

Set up communication with the drive as described in chapter 4 Creating a new project and adding
the drive. Please also make sure the prerequisites are met, see chapter 1 Prerequisites.

Make sure that the drive PDO communication is enabled.

Additionally, make sure that Distributed Clock is enabled.

File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer _ 3 X ~ =
Node Address|Network configuration

| I |
Inew_Contmller_O v ! = Ill Master:
A4 Configurations and Setup BESES Devi HEmEine 001 ETD
| EthercAT )] I N5-1-1 Rev:0406720000 Model name N5-1-1
de1 : N5-1-1 (E001) Product name NS EtherCAT Drive (CoE)
Revision 0x06720000
PDO Communications Cycle PDO Communications Cycle 1 (..
» 1/0Map 5 ress | -
» @ Controller Setup isable Settings Enabled v
har 0x00000000
0x6040:00 Receive PDO 1 Mapp...

¢ Cam Data Settings 0x607A:00 Receive PDO 1 Mapp...
> Event Settings 0x6060:00 Receive PDO 1 Mapp...
i PDO Map Settings 0x6041:00 Transmit PDO 1 Map...

asno: 0x6064:00 Transmit PDO 1 Map...
4 Data Trace Settings 0x6061:00 Tr PDO 1 Map...

N Programming — | g
‘ Enable Distributed Clock [Enabled

Siut Tima Setting Disabled

= CPU/Expansion Racks

» & Motion Control Setup

Reference Clock Exist
Setting Parameters ==
Backup Parameter Settings

2 Create a new Motion Control axis by right-clicking on Motion Control Setup = Axis Setting and
go to Add = Motion Control Axis.

Multiview Explorer E R Rt

Address|Network configuration
Master

Master

Y}

new_tbniml.lzr_h- v

N5-1-1 Rew:0:07210000

& CamDe
[ EventS
M Task Se
k4 Data Tr

 Frogianming |

Axis Setting Table
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3 Go to Axis Basic Settings and set the axis type to Servo axis. Assign the connected drive as

Output device 1.

B Applcation Nt - Nanatec - OMRON NAIP2 - MC Functon lock - nw. Contalle. -yamae Sudic

Tools  Help
i B

File  Edit View

Insert  Project. Controller

LA

Multiview Explorer E T =

antroller 0 v ‘ ‘ A
e (8] B0
b4l Configurations and Setup

Axis number
Motion control

Control function
Feedback control
Input device 1 Channel
Tnput device 2
Torlldevie 3 e Channel
Output device 1 1 3 Channel
Uliipet e . Channel
Qutput device 3 Channel

Channel

¥ Detailed Settings
Data Tr:

v BT

1 ¥ @ PoUs

Function Name Device Process Data

4 The combinations of MC Function Module functions and process data are changed.
When changing the combinations, please confirm that they behave as intended.
Tnvalid combinations may cause unexpected operations of the equipment and machines.

Open Detailed Settings and configure the Output-PDOs for Controlword, Target position and
Modes of operation as well as the Input-PDOs for Statusword, Position actual value and Modes
of operation display.

When done, it should look as shown in the picture below.

Axis number
Motion control

as type
Control function
Feedback control
Input device 1
Input device 2
T Ll 3
Output device 1
Dbt =
Output device 3

No contral loop
ot assigned>

<Not assigned>

¥ Detailed Settings
Reset to Default
I B EE S
- Output (Controfler to Device)
+ 1. Controlword
+ 3. Target position
3. larget velocity

Device Process Data
6040h-D00[Receive PC
‘Node : T N5-1-1{E0DT) B07AR-00.0{Receive PL

<Not assigned>

¥

Application Note -
Version 1.1.0

7. Target torque
0 Kav neafila Walnriti

1. Modes of operation
2. FUSIUVE LOrGUE IImL vaiue
Negative torque limit value
21. Touch probe function

<Nat

T e

Node : T N5-1-I{E00T)
~rvoL assigrea -

<N

44, Software Switch of Encoder’s Input [€

Input (Device to Controller)
Statusword
Position actual value
. Velocoity actual value
. Tormue actual value
27. Modes of operation display
AU, 10UCn prope status
41, Touch probe posl pos value
42, Touch probe pos2 pos value
rror code
Status of Encoder's Input Slave
ference Position for csp
Digital inputs

<Not assigned>
<Nnt assinned>
Node : T NS-1=1{F00T)
<NOT assignea>
<Notassigned>
<Not assigned>
<Not assigned>
<Not assigned>
<Not assigned>

4 4 444 4 4 444 4 44444

4 4 4 4 4

B041h-00.0{Transmit P
B064h-00.0{Transmit P

BOBTR-0D00 Transmit B

nen>
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5 Go to Unit Conversion Settings and set the values according to the drive settings. For the N5
drive the value is set to “2000” (2000 increments per revolution) by default.

Please note:
The value depends on your drive setup. It may be necessary to set a different value than the
suggested “2000”. Please set the values accordingly.

Multiview Explorer

new_-Coﬁtroller_d v H g

¥ Unit
Unit of display Q pulse ® mm ® um ® nm @® degree @ inch

¥ Trave! T Liance
Command pulse count per motor rotation pulse/rev --— (1)

© Do not use gearbox
Work travel distance per motor rotation pulsefrev -— (2)
Reference. L. ~nrversion formula

A i . _ L) Lottimadng puise woun per motor rotation [UDINT], _ i
{Numb:r of pulses [pulse] = [3) Work travel distance per molor rotation [LREAL] Travel distance [Unit of display]

@ Use gearbox

6 Important note:

Go to Servo Drive Settings and change Main circuit power supply OFF detection to Do not
detect. If you do not adjust this setting, you may get an error when you try to enable the drive.

Appffcabo tion Note - Nanotec - OMRON NXIP2 - MC Functio n!ﬂoﬂs—mv_,(:nnlraﬂﬁ_é— Sysmec Studio
‘File Edit View Insert Proj G Il Simulati Tools:  Help:

[ : =
X & M@
|

Multiview Explorer

new_Controller_0 >
A4 Configurations and Setup
Vi CAT ¥ Modulo Position Settings
‘ Modulo maximum position setting value pulse
Modulo minimum position setting value -2147483648 BT
¥ Detailed Seftinors

PDS state control method Switched on by Servo OFF v
Main circuit power supply OFF detection @ Detect O Do not detect

» 1 Tasks

Now the axis should be set up correctly.
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6.2 Programming an oscillating movement with MC Function blocks

You can now proceed with programming a short example for a positioning movement.

Rung 0 will be used to enable the motor.

1 In Rung 0 you will need one input and the Motion Control function block MC_Power. You can
simply drag & drop the function block from the toolbox to the rung.

2 In the example the input variable is called ServoLock and the function block is called Enable.
Use the axis you set up before. In the example this is “MC_Axis000”.

The complete Rung 0 should look as shown in the picture below.

~ Toolbox

& -
0 Enable

MC Power
MC_Axis000— Axis ———— Axic|—MC_AxisC00 s |— MC_MoveVelocity

ServoLock

b fEnabe Sta!ﬁsﬁ | MC_MoveZeroPasition

Busy|-¥nter Variobis | MC. Phasing

Errar|
MC_Pawer
ErrofiD|— Enter Variobie -
8 |— MU_HeadAxisParameter

Rung 1 will be used for a repeating series of two relative movements.

1 In Rung 1 you need to include two inputs: One called StartMovement and an inverted one called
Complete.

2 Additionally, you will need function block MC_MoveRelative twice. They will simply be called
Move1 and Move2.

Use the desired axis, in the example it is “MC_Axis000”.

Now create variables for the two movement function blocks. When you have created the variables,
assign initial values to them.

In the example the distances are set to “2000” and “-2000”. With the axis setup shown in chapter
6.1 Setting up the axis, this will result in one revolution back and forth. The velocity is set to “2000”
respectively “1000” pulses/second, Acceleration and Deceleration are set to “20000”
pulses/second?.

5 To complete Rung 1, add one Output called Complete.

With the Input and Output called Complete you will get a repeating functionality. This way the motor
will constantly move back and forth until it is stopped.



6 The complete Rung 1

tiond - Program0 X

and variables should look like this.

Data Type

| Initial Value |

AT | Retain | Constant |

Comment |

) Nanotec’

PLUG & DRIVE

i 2000 O O
Velocityl LREAL 2000 2 [m]
Accl LREAL 20000 ] [H]
Decl LREAL 20000 Il (0]
v T e
Distance2 LREAL -2000 0 O
Velocity2 LREAL 1000 O O
Acc2 LREAL 20000 [E] [E]
Dec2 LREAL 20000 0 [m]

- — -
Movel Movez
MC_MoveReiative MC_Moverziative
ME_AGS000md AXSS e Batis|—MC_Ax1s000 MC_AXISD00—{ANS e AxiS = MC_A¥iS000. Compiete

Compiete
4

Distancel—

| —Enter Voriable

Acct

Varioble

Distance2—{Distance.

Busy|—Enter Variable

Variable

Variable

Decl. i E Variable Dec2— Deceleration Error — Enter Varioble

Enter Variable—] etk ErvorlD|—Enter Variable Enter Variohle—{Jerk ErroriD{—nfer Varigble

Enter Varioble—BufferMode” Enter Variable— BufferMode

7 To transfer the program to the PLC and operate the program, please follow the instructions given in
chapter 5.2 How to start the motor. After successfully transferring and starting the program, you
are now able to operate the drive and motor.

8 To power up the motor go to Rung 0 and set the input ServoLock to “True”.

= Section0 - Program0 X 17

9 To start a movement, set the input StartMovement to “True”. The drive will then do two movements
repeatedly.

= Section() - Program) X, 77

10 To stop the movement after the last two movement commands are executed, set the input
StartMovement to “False”.

Application Note - OMRON NX1P2
Version 1.1.0 14
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11 To stop the movement instantly, set the input ServoLock to “False”.

These examples will help you to start up a Nanotec controller/drive with an OMRON PLC.
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7 Liability

This Application Note is based on our experience with typical user requirements in a wide range of
industrial applications. The information in this Application Note is provided without guarantee regarding
correctness and completeness and is subject to change by Nanotec without notice.

It serves as general guidance and should not be construed as a commitment of Nanotec to guarantee
its applicability to all customer applications without additional tests under the specific conditions and — if
and when necessary — modifications by the customer.

The provided information does not replace datasheets and other product documents. For the latest
version of our datasheets and documentations please visit our website at www.nanotec.com.

The responsibility for the applicability and use of the Application Note in a particular customer
application lies solely within the authority of the customer. It is the customer's responsibility to evaluate,
investigate and decide, whether the Application Note is valid and suitable for the respective customer
application, or not.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.
Under no circumstances will Nanotec be liable for any direct, indirect, incidental or consequential
damages arising in connection with the information provided.

In addition, the regulations regarding the liability from our Terms and Conditions of Sale and Delivery
shall apply.
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