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1 Important and general information

1.1 Important information

Please follow these instructions before and during the use and application on any IPETRONIK
product!

1.1.1 Safety and Warning instructions
Please follow the instructions and information as contained in the user manual!

1. The user can influence an electronic system by applying the IPETRONIK product. This might
cause risk of personal injury or property damages.

2. The use and application of the IPETRONIK product is permitted only to qualified professional
staff, as well as, only in appropriate manner and in the designated use.

3. Before using an IPETRONIK measurement system in the vehicle it has to be verified that no
function of the vehicle, which is relevant for secure operation, might be influenced:
- by the installation of the IPETRONIK measurement system in the vehicle,
- by an potential malfunction of the IPETRONIK system during the test drive.
In order to avoid possible danger or personal injury and property damages, appropriate actions are
to be taken; such actions have to bring the entire system into a secured condition (e.g. by using a
system for emergency stop, an emergency operation, monitoring of critical values).

Please check the following points to avoid errors:

- Adaption of sensors to components of the electrical system / electronics, brake system, engine
and transmission control, chassis, body.

- Tap of one or several bus systems (CAN, LIN, ETHERNET) including the required electrical
connection(s) for data acquisition.

- Communication with the vehicle’s control units (ECUs), especially with such of the brake system
and/or of the engine and transmission control (power train control system).

- Installation of components for remote data transmission (mobiles, GSM/GPRS modems, WiFi
and Bluetooth components).

4. Before directly or indirectly using the data acquired by an IPETRONIK measurement system to
calibrate control units, please review the data regarding to plausibility.

5. With regard to the application of IPETRONIK products in vehicles during use on public roads the
manufacturer and/or registered user of the vehicle has to ensure that all changes/modifications
have no influence concerning the license of the vehicle or its license of operation.

6. User does agree to the instructions and regulations as mentioned above. In case the user does
not agree with the instructions and regulations as mentioned above, he has to notify this expressly
and immediately in writing to IPETRONIK before confirming the sales contract.

1.1.2 Liability, Warranty, Copyright, License agreement

Limitation of liability

Any liability of IPETRONIK, its representatives, agents and the like, especially with regard to personal injury
or damage to property of any kind, shall be excluded (within the legally admissible framework), as far as, the
instructions and warnings, as mentioned below, have not been followed.

Warranty

Products, accessories and services have a 24 months warranty.

All product data, specifications, drawings, etc., correspond to the current condition of the indicated creation
date. For the purpose of optimizing technical processes and production, some details of our modules and
accessory components may be modified at any time without prior naotification.

Although the present document has been prepared with the utmost attention to detail, it may not be exempt
of misprints, typing or transcription errors. These errors are not covered by any warranty.
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Copyright and Duplication

All rights reserved to IPETRONIK GmbH & Co. KG, in particular those of property, copyright and trademarks.
The rights related to any third party trademarks mentioned in the present document remain unaffected.

This document may not be duplicated, partially or entirely without the prior approval from IPETRONIK GmbH
& Co. KG. All graphics and explanations are copyright protected. Any use beyond the scope of the document
is prohibited.

Software license agreement

This software is property of IPETRONIK GmbH & Co. KG, and is protected by copyright laws. Its total or
partial reproduction is strictly forbidden.

A valid software license is required to use the software.

IMPORTANT - READ CAREFULLY! THIS IS A LEGAL AGREEMENT BETWEEN YOU, LICENSEE, AND
IPETRONIK GMBH & CO. KG/IPETRONIK INC. ("IPETRONIK"). BY CHECKING “| ACCEPT ALL OF THE
TERMS CONTAINED IN THE ABOVE AGREEMENT” DURING INSTALLATION, COPYING OR USING
THIS PRODUCT IN ANY WAY YOU ACKNOWLEDGE THAT YOU HAVE READ THIS LICENSE AND THAT
YOU UNDERSTAND AND EXPRESSLY AGREE TO BE BOUND BY THE TERMS AND CONDITIONS SET
FORTH BELOW.

1. Definitions

a. SOFTWARE is defined as computer program in object code or machine-readable format,
together with any and all modifications, enhancements, updates, and improvements provided
by IPETRONIK as well as any subsequent versions, corrections, bug fixes, enhancements,
updates or other modifications, regardless of the source. The term “Licensed Software” shall
not include the source code version of the Licensed Software.

b. EQUIPMENT is defined as automotive measuring equipment produced by IPETRONIK as well
as other parties.

c. LICENSEE is defined as the recipient of this SOFTWARE and any of its employees, agents or
representatives.

d. MODIFY or MODIFICATION is defined as change to the SOFTWARE by LICENSEE in order
to customize the SOFTWARE for use solely by LICENSEE.

2. License Terms

a. Aslong as LICENSEE complies with all terms in this Software License Agreement
IPETRONIK grants LICENSEE a non-exclusive, non-transferable license to load and use the
SOFTWARE upon the terms and conditions set forth below.

b. LICENSEE has the right to load the SOFTWARE for use on any internal computer or piece of
EQUIPMENT, as long as it is only on one computer or piece of EQUIPMENT at any given
time.

c. LICENSEE will notify all of its employees, agents or representatives permitted access to the
SOFTWARE of the duties and obligations under this Software License Agreement.

d. LICENSEE has the right to MODIFY the SOFTWARE for use on any internal computer or of
EQUIPMENT, as long as it is only on one computer or piece of EQUIPMENT at any given
time.

e. Any MODIFICATION(S) to the SOFTWARE are subject to the terms and conditions of this
Agreement.

f.  LICENSEE may not:

i. Loan, rent, lease, give, sublicense, distribute, transmit or otherwise transfer the
SOFTWARE, or otherwise exercise any of IPETRONIK's legal rights in and to the
SOFTWARE, or any derivative works of the SOFTWARE, in whole or in part, except with
the prior written agreement of IPETRONIK.

ii. Copy, translate, reverse engineer, decompile, disassemble the SOFTWARE, in whole or
in part.

Beckhoff Plugin.doc IPETRONIK GmbH & Co. KG ipetronik.com 4/ 22



Important and general information I PE TRO N I K

iii. Exceptas provided is Section 2(d), create derivative works based on the SOFTWARE, in
whole or in part.

iv. Remove, modify or cause not to be displayed any copyright or trademark notices, license
agreements, or startup messages contained in the programs or documentation.

v. Transmit or otherwise export outside of the Unites States any of the SOFTWARE or
technology in violation of United States or other applicable laws or regulations.

3. Ownership of Intellectual Property

LICENSEE agrees and acknowledges that the SOFTWARE is being provided to it only for use in
EQUIPMENT in the ordinary course of business and that LICENSEE agrees and acknowledges
that IPETRONIK is the owner of all title and proprietary rights in the SOFTWARE, including, without
limitation, any and all patents, copyrights, trademarks or any other intellectual property rights
associated with it under the laws of the United States or any jurisdiction throughout the world. No
right, title or interest in the SOFTWARE or any IPETRONIK patent, copyright, trademark, or any
other intellectual property right is transferred to LICENSEE or any other party through this Software
License Agreement.

4. Disclaimer of Warranties; Liability Limitations

a. THE SOFTWARE IS PROVIDED TO YOU "AS IS". THERE ARE NO WARRANTIES OF ANY
KIND, WHETHER EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
COMPATIBILITY, AND TITLE.

b. LICENSEE ASSUMES ALL RISK AS TO THE SELECTION, USE, PERFORMANCE AND
QUALITY OF THE SOFTWARE. IN NO EVENT WILL IPETRONIK OR ANY OTHER PARTY
WHO HAS BEEN INVOLVED IN THE CREATION, PRODUCTION OR DELIVERY OF THE
SOFTWARE BE LIABLE FOR SPECIAL, DIRECT, INDIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES, INCLUDING LOSS OF PROFITS OR INABILITY TO USE
THE LICENSED MATERIAL. IN NO EVENT SHALL IPETRONIK'S LIABILITY FOR ANY
DAMAGES OR LOSS TO LICENSEE OR TO ANY THIRD PARTY EXCEED ANY LICENSE
FEE ACTUALLY PAID BY THE LICENSEE TO IPETRONIK FOR THE SOFTWARE.

c. Since some states or jurisdictions do not permit the exclusion of implied warranties or
limitation of liability for consequential damages, in such states or jurisdictions, the liability is
limited to the fullest extent permitted by law.

5. Intellectual Property Infringement Indemnification

a. IPETRONIK shall defend, indemnify, and hold LICENSEE harmless from and against any
claims and fees (including attorneys’ fees), damage awards arising in connection with a claim
that the licensed SOFTWARE or documentation, when properly used, infringes upon any
presently existing, valid and enforceable United States patent, trademark, or other intellectual
property right, provided that:

i.  such claim of infringement is not based on any Modification or action taken or suffered by
LICENSEE other than the use of the licensed SOFTWARE and documentation in
accordance with the terms and conditions of this agreement;

ii. such claim of infringement is not based on any action by LICENSEE in modifying the
SOFTWARE pursuant to the terms of Section 2(d).

iii. LICENSEE promptly notifies IPETRONIK of such claim in writing at
support@ipetronik.com, and gives IPETRONIK exclusive control over the defense and
settlement of such claim;

iv. LICENSEE provides such cooperation and assistance, at IPETRONIK’S expense, as
IPETRONIK may reasonably request to settle or oppose any such claim; and

v. such claim of infringement is based only on the licensed SOFTWARE and documentation
as provided to LICENSEE.

b. Inthe event of any infringement claim for which IPETRONIK is liable pursuant to section 5 (a),
IPETRONIK may, at its sole option and expense:
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i.  procure for LICENSEE the right to continue using the licensed SOFTWARE or
documentation;

i. modify or amend the licensed SOFTWARE or documentation so that it becomes non-
infringing;

iii. replace the licensed SOFTWARE or documentation with a non-infringing substitute; or

iv. recover the infringing licensed software and documentation from LICENSEE and repay to
LICENSEE all license fees paid to IPETRONIK in connection therewith, less a reasonable
amount based on LICENSEE'’s use prior to such recovery and refund.

This Article 5 sets forth IPETRONIK’s sole obligations and liability for intellectual property
infringement. These indemnity provisions only apply to the SOFTWARE as originally licensed
to LICENSEE and do not cover any MODIFICATIONS made by LICENSEE or any other third

party.

6. Limitation of Liability

a.

EXCEPT WITH RESPECT TO ITS INTELLECTUAL PROPERTY INDEMNIFICATION
OBLIGATIONS, AS SET FORTH IN ARTICLE 5, IN NO EVENT SHALL IPETRONIK BE
LIABLE FOR SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES (INCLUDING,
WITHOUT LIMITATION, LOST PROFITS, LOST DATA, OR LOST SAVINGS), EVEN IF
IPETRONIK WAS ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. FURTHERMORE,
IPETRONIK’S LIABILITY (WHETHER IN CONTRACT, TORT, OR OTHERWISE) ARISING
OUT OF, OR CONNECTED WITH, THIS AGREEMENT OR THE LICENSED SOFTWARE OR
DOCUMENTATION SHALL IN NO CASE EXCEED THE PAYMENTS RECEIVED BY
IPETRONIK FROM LICENSEE FOR THE LICENSED SOFTWARE AND DOCUMENTATION.

EXCEPT IN CONNECTION WITH ITS OBLIGATIONS UNDER ARTICLE 5:

i. INNO EVENT SHALL LICENSEE BE LIABLE FOR SPECIAL, INDIRECT OR
CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT LIMITATION, LOST PROFITS,
LOST DATA, OR LOST SAVINGS), EVEN IF LICENSEE WAS ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES; AND

i. LICENSEE’S LIABILITY (WHETHER IN CONTRACT, TORT, OR OTHERWISE)
ARISING OUT OF, OR CONNECTED WITH, THIS AGREEMENT OR THE LICENSED
SOFTWARE OR DOCUMENTATION SHALL IN NO CASE EXCEED THE PAYMENTS
OWED TO LICENSOR FOR THE LICENSED SOFTWARE AND DOCUMENTATION.

7. Indemnification Obligations of LICENSEE

a.

LICENSEE shall defend, indemnify, and hold IPETRONIK harmless from any claims, losses,
expenses, fees (including attorneys’ fees), costs or damages arising in connection with a
MODIFICATION or LICENSEE’S unauthorized use of the Licensed Software or
Documentation.

8. Merger Clause

a.

LICENSEE agrees that this Software License Agreement is the complete and exclusive
agreement between LICENSEE and IPETRONIK governing the SOFTWARE. This Software
License Agreement supersedes and merges all prior agreements with IPETRONIK concerning
the SOFTWARE and can only be modified by a subsequent written agreement signed by
IPETRONIK. To the extent that there is any conflict between this Software License Agreement
and any IPETRONIK purchase order or other written agreement for the purchase of
IPETRONIK parts or products, the terms of the purchase order or written agreement control.

9. General

a.

If any provision or portion of a provision of this Software License Agreement is determined to
be invalid or unenforceable, it shall be deemed omitted and the remaining provisions of this
Software License Agreement shall remain in full force and effect to the fullest extent permitted
by law.

LICENSEE may not assign or transfer all or part of this Software License Agreement to any
third party without the express written approval of IPETRONIK.
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c. This Software License Agreement will be governed by the laws of the State of Michigan
without regard to its conflict of laws provisions.

d. All disputes arising out of, or in connection with, the present contract shall be finally settled
under the Rules of Arbitration of the International Chamber of Commerce by one or more
arbitrators appointed in accordance with the said Rules.

1.2 General information
1.2.1 About this manual

This manual describes how to use the Beckhoff Plugin together with the IPEmotion data acquisition
software.

1.2.2 Version
This manual has the version number V04 released [12] [2013] © All rights reserved !

Plugin version used for this documentation: V01.04.00.

1.2.3 Legend of used icons

Tip This icon indicates a useful tip that facilitates the application of the software.

o Information  This icon indicates additional information for a better understanding.

A Attention! This icon indicates important information to avoid potential error messages.

1.2.4 Support
Headquarter:
IPETRONIK GmbH & Co. KG

Im Rollfeld 28
76532 Baden-Baden, Germany

Phone +49 7221 9922 0

Fax +49 7221 9922 100

info@ipetronik.com
www.ipetronik.com

Limited commercial partnership with its head office in Baden-Baden, registry court HRA No. 201313

IPETRONIK Verwaltungs-GmbH Baden-Baden is an individually liable society, registry court Mannheim HRB
No. 202089

CEOs: Erich Rudolf, Andreas Wocke

Technical support and product information

www.ipetronik.com e-mail: support@ipetronik.com
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2 Plugin Overview

2.1 Pluglin Installation

The Beckhoff Plugin is hosted on the IPETRONIK website www.ipetronik.com. After having installed the
Plugin, you need to restart IPEmotion. A message window will notify you, telling that a new Plugin was
found. After activation, the Plugln can be used for your data acquisition application. The Plugins are
managed in the IPEmotion options.

£ IPEmotion options x

Frequentiyused  aopve Tige Verson Descrpton

N B pETRONIKCAN 01.09.00 Connection of IPETRONIK CAN acquisition...
WUU\(E
2 &3 IPETRONIKX 01.04.00 IPETRONIK Ethernet devices

few
= IPETRONIKLOG 03.51.01 IPETRONIX Data logger (ML.0G, S10G, F...
Data manager
o A, ADOI-DATA 01.00.00.14930 ADDI-DATA Ethernet Devices
Export B}  Advantech APAX 01.00.01 Advantech APAX
Andlysis | & |secaoFF ® |01.03.00 BECKHOFF Bus Coupler @ |
Drectocies K, CcaNSend 01.01.00 CAN-Send with IPETRONIK CAN server B
£ | Show help file of plugn '
Units (ah CAN-Acquisition 01.05.00 CAN-AcQuisition with IPETRONIK CAN-S§r v
Hotkey £GP 01.03.00.14370 Serial interface for GPS mouse
User administration NI nDAQmx 01.01.00 Connecting NI DAQmx devices
Fhugins @l seespc 01.02.00 Access to process data of Siemens PLCS
| .
Downioad
Plugin settings
Specify the plugins to be used.

The used plugin version can be changed within the iist. If a version number is selected that ends with a "=’ character, no
automatic update is run at instaling later plugn versions,

Direct access to the Plugln manual.

2.2 Supported Interfaces

2.2.1 BK Bus Couplers - based on Modbus TCP

The Plugln supports Beckhoff bus couplers based on Modbus TCP protocol. Users only deal with the
configuration of the bus coupler and the 10 terminals. All the details about Modbus address configuration are
done automatically by the Plugin. The Plugln can communicate with the Beckhoff BK bus couplers without
any additional Beckhoff driver or software installation.

The supported interface devices are:

» BK9000
» BK9050
» BK9100

These BK bus couplers support (KL) K-Bus IO terminals only.

2.2.2 EtherCAT - based on ADS and R3I0O

The Plugln also supports the ADS and the R3IO interfaces. These interfaces are suitable for configuring a
communication to the Beckhoff PLC system for (EL) EtherCAT IO terminals. For the communication over
ADS or R3I0 interfaces the Beckhoff TWinCAT System Manager must be installed together with IPEmotion
and the Plugin.
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3 Configuring a system with BK Bus Couplers
3.1 Connecting Bus Coupler to PC

In the first step, an Ethernet connection between bus coupler and the PC with the IPEmotion software should
be established. The coupler requires 24 Volt DC power supply. Please refer to the Beckhoff help manual for
information on how to wire up the power input. In case you are using a direct connection between bus
coupler and PC, a cross over cable is recommended. If you are using a direct connection, the computer and
the coupler both need a static IP-address.

If the coupler and the PC are communicating over a network (Switch), a standard LAN cable is required. In a
network environment, the computer does not necessarily need to have a static IP-address.

IPEmotion
DAQ Software
BK coupler
Cross Over :g
o hE
1)
.ﬂ-erz
LAN BK coupler a
g 0 1
om BE r
N giEE =]
et 1] i
==

3.2 Creating a BK System

In order to setup a system, the Beckhoff Plugin needs to be selected in the SIGNALS tab sheet. After
selecting the Pluglin, you need to select the interface / bus coupler you would like to use for your
measurement application. The selected bus coupler model in IPEmotion has to match with the coupler you
use for your application.

~lans 5

O o = oo Ba et AR
Signals ot ’

A LItORASOE

System Check Adjust Detect Initislize Display | Detais
—
I BK900O
B Ethemet-TCP/IP-Bus C
Vv01.03.00 Name
e | 2K
I BK9100 . .
M| EthemetTco/ps = List of Couplers / TwinCAT Interfaces
?i T1ADS = ﬁ'»D ‘ i = lod I. (1

Signals

A B 8

BECKHOFF System Components

TwinCAT R310

V01.03.00
Name

BK Coupleris created

In our example, the coupler BK9000 will be used. Several BK or TwWinCAT systems can be created if needed.
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3.3 Configuring Coupler Interface Parameters

The next important step is to configure the interface parameters which consist of the following options:
» IP-address of the coupler

» Enable / disable Watchdog

» Fast Mode (supported only for coupler BK9000)

3.3.1 Entering IP address of coupler
The IP address is entered in the connection parameters tab sheet.

3 -
| 3 Y- o li‘
BECKHOFF System Components Check Adjust petect Initi
V01.03.00 Name Active  Unit
Name Z \ [
N
r [
|
I Genera Connection parameters
IP address: |172.16.17.7]

Watchdog: v
Fast TCP mode:

The factory default IP address is 172.16.17.0 (0 = if all dip switches of the coupler are in the OFF position).
When all dip switches are in the ON position, the IP address is 172.16.17.255.

The modification of the last digit of the IP-address through the dip switches becomes effective, when switch
9 and 10 are in the OFF position. The following tables gives you an overview of how to change the last
position of the IP-address through the dip switches No 1-8.

Dip Switch No. 1 2 3 4 5 6 7 3 9 10

Value when Switch in ON status 1 2 4 8 16 32 64 128

Example 1 ON ON ON OFF OFF OFF OFF OFF OFF QOFF |IP

Last digit of IP 1 2 4 1] o 1] ] v} 172.16.17.7
Example 2 ON ON ON ON ON ON ON ON IP

Last digit of IP 1 2 4 3 16 32 64 128 172.16.17. 255
Example 3 QOFF OFF ON ON OFF OFF OFF OFF IP

Last digit of IP 0 1] 4 8 ] 1] 0 0 172.16.17.12

The new settings of the dip switches become effective after power OFF / ON and a new startup of the bus
coupler.
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If you need to reset the bus coupler to the factory settings, the following steps are required:

» Power off the bus coupler and remove all 10 terminals

» Connect only end terminal KL9010 to the coupler

» Change all dip switches to the ON position

» Apply the 24 V DC power to the coupler

»  After successful reset of the settings, LED ERROR and LED I/O RUN and LED 1I/O ERR are flashing

» After that you can power on the system and carry on with your software and hardware configurations

If you like to define any IP address for the coupler, you need to refer to the

Tip Beckhoff manual. One useful tool is Beckhoff's BootP server .

3.3.2 Enable / Disable Watchdog

The watchdog is a safety mechanism. When the LAN connection between PC and bus coupler is lost, the
Beckhoff hardware is detecting the disconnection and is automatically switching analog and digital output
terminals into the save status (ZERO value) to shut down actuators or emergency stops. In the default
configuration, when a new coupler is created, the watchdog is activated (boxes checked).

However, there may exist applications, where it is useful to deactivate the watchdog for example when short
network disconnections can be expected. When the watchdog is deactivated, the BK system behaves in a
way that the terminals keep the analog or digital output value when the Ethernet communication to the PC is
disconnected.

Genera Connection parameters

IF address: | 172.16.17.7

Watchdog:

Fast TCP mode:

Beckhoff recently changed the firmware and the behavior of the watchdog for
[ ; the analog input terminals KL3062. When the Modbus TCP interface is used to
communicate with the bus coupler, the watchdog is already activated and the
Information KL3062 run LED is not active. If you like to activate the LEDs to show the run
status of KL3062, the watchdog check box should be deactivated.

Please note: The analog input terminals KL3062 are measuring correctly even
though the LEDs are showing the inactive status.

3.3.3 Fast Mode (only for coupler BK9000)

The fast mode check box can only be enabled for the BK9000 bus coupler. Compared to the other BK
couplers, this device supports higher sample rates of up to 100 Hz. The sample rate is a global setting and is
applied to all channels of the system.
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3.4 Adding IO Terminals to the Coupler

After creating the interface device (bus coupler), the 10 terminals must be created. The order of the 10
terminals in IPEmotion must match exactly the same order of the 10 terminals and power input terminals
used by the hardware setup. The physical order of the 10 terminals is reflecting the Modbus address
structure and the Plugln is automatically reading the correct values from the different terminals.

K

i kb

= - — ject \ ta
‘ R = \ = >
LitomA A B[ & TOEM
BECKHOFF System Components Check Adjust Detect % i
. . BECKHOFF System| | Components Check Adjust petect
(-
V01.04.00 Name Active L (e | Digital inputs »
Name b H | I 0 V01.04.00 :: Active |L
Name ‘]'U.'l Digital outputs > O]
_—
B Components 3 . ‘ = A
| tal inputs » - An; inputs »
e (U EEECTTI—
2 »— o
) rLL\ Digital outputs » I\-Af-\l Anelog otiaits 5
Vil ts » — -
‘\_‘ Antlog inpul L]:Lr| Counter inputs »
@ Pee S teiat ¢ ‘ Analog outputs » .,:
Y cut Ctrl+X :: Special terminals »
Fn copy ctlsc | UL Conterinputs

@ Multiple selection...

Add 10 terminals though the ribbon.

Spedal terminals >

& | Muitole selecton...

Add 10 terminals though the context menu on
device level.

The following screen shot shows a complete system with several 10 terminals.

- —
é..‘ﬁ = E En it = oo Bl ' 3 E

File Project Signals Acquisition View Data manage Analysis Reporting Scripting Info

anager Ana
A B & 10

System Components Check Adjust Detect Initialize Display | Details

Name Active | Unit Phys Min PhysMax | SensorMin | Sensor Max
Z L] ]
» DOUT-1 v Lo
DOuUT-2 d 0 1 0 1
2 DIN-1 v 0 1 0 1
2 DIN-2 v 0 1 0 1
1 AIN-1TC v *C -200,0 1000,0 -200 1000
2 1AIN-1 4 v 0,0000 10,0000 0 10
i 2AIN-2 v v 0,0000 10,0000 ] 10
1 3AIN-1 v v 0,0000 10,0000 1] 10
1 4AIN-2 v v 0,0000 10,0000 0 10
0 SAIN-1 v v 0,0000 10,0000 0 10
GAIN-2 . v 0,0000 10,0000 0 10
End Terminal me . B I - -
General = Format Scaling Output  Display
/e The 10 terminals must be initially created in the right order as used by the
‘\ ) hardware setup. It is misleading to use a sorting function to bring the modules
/ - . . .
s & in the same order as used in the HW setup e.g. by renaming the 1O terminals.

Information |t js recommended to including the end terminal KL9010 in the IPEmotion
process structure. For the Mobus addressing point of few it is not necessary to
include the end terminal. The measurement will work correctly without an end
terminal in the IPEmotion configuration.
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3.5 Removing and Deactivating 10 Terminals

If your hardware configuration is changing, e.g. terminals are physically removed you need to delete these
terminal from the 10O list also. The Modbus addresses are only updated when the 1O terminals are deleted.
When you deactivate an |10 terminal, the address mapping remains and only the measurement of these
inputs is deactivated.

roject Sk Acquisition View Project Acquisitior
A | £ A B | :
- ﬁ- + J : + S8 J
Che

BECKHOFF System Components Che: System Components

V01.03.00 Name V01.03.00 Name
Name b (4 Name 21l ¢
: :
e DOUT-2 < F 89000 | 10) DOUT-2
ii 2 DIN-1 # k2012 2 DIN-1
2 DIN-2 ﬂj KL1002 2 DIN-2
0 AIN-1TC il rsoe2 2 1AIN-1
- 1AIN-1 B ke z AIN-2
0 i 4001 1
AIN-2 - SAIN-1
2 # k4001 1
i k4001 1 SATGL #l o1 0 Sl
i o0 A 4AIN-2 1AOUT-1
ﬁ] KLS010 0 SAIN-1 2A0UT-1
6AIN-2
1AOUT-1 Deleting terminals:
280UT-1

Modbus address setttings are updated.
Deactivating terminals:

Is not changing the Mobus addess settings.

> No measurements of these inputs.

3.6 Supported KL 10 Terminals

This Plugln version supports the following KL 10 terminals. The list of terminals is growing along with
customer projects and new requirements.

= IPEmotion: Components selection - BK9000 X

Count Symbal Type + | Description

0 m KL 1Group Digital input terminal

0 i KL 1300 Digital input terminal

0 & KL 230% Digital output terminal

0 i KL 3w Anzlog input terminal

0 ﬂ KL 0 Analog output terminal

0 m KLSax System terminal

0 :: KL1002 Z-channel digital input terminal 24V DC
_  2-channel up/down counter, 24V DC

0 :: KL 1808 8-channel digital input terminal 24 V DC

0 ﬂ KL2012 2-channel digital output terminal 24 v DC

0 ﬂ KL2442 2-channel digital output terminal 24V DC, 2x 4 A

0 m KL2521 1 channel-Pulse-Train output terminal R5422/24 v DC

0 m KL2808 @-channel digital output terminal 24 v DC

0 i KL3062 1-channel analog input terminal 0...10 ¥

0 i KL3311 1-channel thermocouple input terminal with open-dreuit recognition

0 ﬂ KL4001 1-channel analog output terminal 0...10 V

0 ] KL9010 Bus end terminal

OK Cancel

The terminals indicated e.g. K1xxx are generic terminals which can be used to create new terminals. The
process is explained in the next section.
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3.7 Channel Scaling

For the channel scaling you select a channel and switch to the SCALING tab sheet. In this tab sheet you can
scale all analog and digital input and output channels. Basic scaling operations can be defined directly in the
tab sheet by entering the physical range (engineering units) to the system. However, if you need a more
sophisticated scaling input with factor offset- scaling or self-developed linearization tables you may use the
Scaling calculator.

-
~ D0 B E SR R N S N 0 o
Project Signals Acquisition View Data manage Analysis Reporting
- - . b N
2 O
BECKHOFF System Check Adjust petect Initialize Display | Details
V01.03.00 Name Active | Unit Phys Min PhysMax  SensorMin  Sensor Max | Sampling rate
Name 21 ¢ O
AIN-1 v 0,0000 10,0000 0 10 10 Hz
w33 0
Genera: Format Display
Sensor mode
Mode: Scaling calculator
Sensor range
Min: Max: Unit:
Physical range
Min: |0,0000 Max: 10,0000 Unit: |V

Channel scaling for engineering units.

3.8 Adding generic IO terminals — from template terminals

Beckhoff offers a large range of 10 terminals and not all terminal types are implemented in the Plugin, yet.
However, the Plugln provides generic terminals which give users the possibility to create their own terminals
individually.

» KL 1xxx Generic Digital input terminal
» KL 2xxx Generic Digital output terminal
» KL 3xxx Generic Analog input terminal
» KL 4xxx Generic Analog output terminal

» KL 9xxx Generic special terminal

If a specific terminal is missing in the Plugln you can easily create a terminal from the five main IO terminals
by your own. In the following example a two channel high precision analog input terminal (KL 3172) with a
0 - 2 Volt measurement range is created.

‘W | Information Not all 10 terminals can be created through the generic templates. If you
require a special 10 terminal please contact IPETRONIK for support.
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an L P

a E

Acquisitio

i g B
BECKHOFF System Components

| V01.04.00

MName Z
[ Fi 069000 pren

B Components 3

i Changeinto 3

[@ Use as default
o ocut
ED Copy

Crl+%
Ctrl+C

X Delete

Re

n View Data manager

ger Analysis
Do

Check Adjust Detect Initialize Display

]

MName Active  Unit | Phys Min
¥ []
|]-_L|"ﬁ Digital inputs 3
igital iny
‘_7] gital inpu
.J.'fl'] Digital outputs
igital ou 3
g oo
[—ﬁ _ =8
&f\| Analog inputs 3 KL3062
TA ]
||!f\. Analog outputs 3 KL3311
|I'_Lﬁ Counter inputs 3
-

s
Spedial terminals 3

IE—I Multiple selection...

Select and add the generic terminal
for analog inputs KL 3xxx

After creating a generic input terminal KL 3xxx, the analog input channels need to be created. The KL 3172

has 2 analog inputs. Therefore, 2 input channels are created.

Even if you like to measure only one input e.g. of KL3172, it is still required to

Information create as many channels (2 inputs) on the software side as provided by the
terminal in order to set up the correct Modbus address register.
V01.03.00 Name Active Unit Phys Min Phys Max Sensor Min Sensor Max  |{
Name 2.0 .
b AIN-1 - -32678,0 32767,0 -32678 32767
'@ BK90SO 0
Iy
&f cha"'""“"’"‘ ' A/ Andoginput Create as many channels as the terminal
Change into » . 0
: [B]  Mtole sclecton... provides on the hardware side.
I
V01.03.00 Name Active Unit Phys Min Phys Max Sensor Min Sensor Max  Sampling rate
MName z 4 [
AIN-1 v -32678,0 32767,0 -32678 32767 10 Hz
ene Format | Scaling | Display
Sensor mode
Mode: Scaling calculator
Sensor range
Min: -32678 ~ Max: |32767 = Unit:
Physical range
Min: |-32678,0 Max: |32767,0 Unit:

Define sensor scaling — see Beckhofs’s technical manual of the 10 terminal.
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In the final step the channel scaling has to be defined. For the correct channel scaling you need to refer to
the technical manual of the terminal to see the decimal values of sensor range and the physical range.

Configuring a system with BK Bus Couplers

For KL3172 the decimal range of a 0 - 2V measurement is: 0 — 65535.
€

1P: DEVIPETRONIK Z ZEUS WebServices Ml Home < IPEmotion ¢! VidyoConferencing 12 Home |IPETRONIK G... @) Anmelden - Cisco We... 12 Filter: All open cases in... |2 Meist

BECKHOFF Beckhoff Information System

[ Start Page

W e @

- < fosys.beckhoff.com/index_en.htrr

Analog values are represented as follows:
[ News

(@ Industrial PC Input Signal
a8 Enbacded FC KL3142-0000 KL3152-0000 KL3162-0000 |KL3172-0000 | KL3172-0500 KL3172-100(
@ Fieldbus Components
(5 Start Page 0mA 4mA ov oV ov ov %
(@ Bus Coupler 20mA 20mA 10V 2v 500 mv 1v
(@ Bus Terminal Controfier
G Bus Terminals Input Signal Value
[ Overview
(@ KL2531, KL2541 - Stepper motor terminals KL3132-0000 KL3182-0000 decimal  hex
@ KL2535, KL254S - Pulse width current termine A0V 2V 32768 0x8000
f@ KL2532, KL2552 - DC motor power stages | =
(@ KL2692 - Watchdog Terminal +1ov +2V +32767  OXTFFF
(@ KL2751, KL2761 - Dimmer terminais
(s KL2784, KL2794 Calculation

(@ KL2791 - Motor speed controlier terminal
@ KL31x2 - Accurate analog terminals
(s Foreword
@ Product overview
[ KL3132, KL3162, KL3172, KL3182
[ KL3142 KL3152
[y Basic function principles
[y LEDs

The terminal continuously takes measurement readings and stores the raw values of its A'D converter in register R0 (RAM).
After each recording of the analog signal, a correction is calculated using the compensation and, if necessary, calibration
values. This is followed by manufacturer and user scaling:

Y=

Ya= (Kape * BIXAIX(AG /A

(XADC * BA) X AA (1.0) Manufacturer compensation (if calibration inactive)

(1.1) Manufacturer comp /cali (if calibration
activated)

As you can see from the scaling calculator above, the IPEmotion default scaling of the generic KL3xxx
terminal is -32.678 — 32767 and this not matching to the required scaling of the KL 3172 terminal.

Physical value Decimal value of IPEmotion default scaling of
KL 3172 KL 3172 KL 3xxx
0 Volt 0 -32.678
2 Volt 65.535 32.767

In order to scale this terminal correctly the scaling mode “Free 2-point scaling” is required. The scaling is
defined for the ordinate (x-axis) in the range of the KL3172 IO terminal from O - 65535.

The physical value (y-axis) is configured according to the input measurement range of 0 - 2 Volt.

Scalng calculator: AIN-1

x

Entry mode:  Free 2-point scaling

]

Sensor database Channel settings

Sensor maode:
Sensor range
800 = M 32678 Sensor range: -32678 ; 32767 -
20 Max: 32767 T
E Maoc:
— = Physical range ~
=
E - Min:  -0,997269V Ium: 0~
3
1; 0 Max:  0,555585V
3 10
g- ~290 Linear equation: y =m *x +b
400 Factor:  3,052E-05 =
nd Offset: o g <5
-500
0.0
T T T
20000 ] 20000
Value []
Ordinates in sensor range Physical range
Min: 1] Min: ov
Max: 65535 Max: 2y
oK Cancel
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3.9 Automatic Reconnect to the Bus Coupler

The Plugln is supporting an auto connect function and tries to reconnect to the coupler in case the
communication was stopped. If the connection (coupler —PC) is working again, the system continues with the
measurements of input terminals and operation of the output terminals.

=
e P":_'—'('
A @
| 7N e =
Load Remove  Mew Page-1 Fix  Undogrd Area
(|
; Loaded measurement fles Measurement window
Pages Loade...  Display Cursor positions: fi)
Mame X1: 149,02 Y1: 1,9999
X2: 149,03 YZ: 1,999
4 001 a0
‘8 i seee ot | [P ™
-Storage group-
A 1AIN-1 00253
A DOUT-2 2AIN-2 = 0,513
A DIN-1 1AOUT-1 -
AN DIN-2 2AOUT-1 | 4,0001
A AIN-ITC DOUT-1 [ 1,000
A JAIN-1
AP 2AIN-2
A 3AIN-1
Al SAIN-2
A/ SAIN-1
A BAIN-2
A 1AOUT-1
A ZA0UT-1

Y2

@\ B8 M 54 %C?:" s [[H
y-t chart Mwe Back | Sync = Optmal Original 1 Cursor | 2Cursors | Free cursor  Start Tree
N Coupleris disconnected to PC
s > no data display / recording
1,04
0,54
0,0
420 430 440 450 | 500 5:10 [Minis) 530 540 S50 600 6:10
B_
64
4
2 —
o \ / J
4:|20 -1:l3lJ 4:-.40 4:ISD S:IEIU S:I [Min:sh S:IBB 5::10 S:ISD E:IBB 6:.10
[—T180UT-1 — 240UT-1 — DOUT1 |

/

The Plugln is permanently trying to reconnect to the bus
coupler to continou with the data recording.
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4 EtherCAT interface
4.1 System architecture

The Plugln is also supporting the direct data communication to Beckhoff CPU systems. For this architecture

the ADS or R3I0 interface is used to get the measurements from the Beckhoff CPU system integrated to
IPEmotion.

CPU Unit

BECKNOF
s s
= (=17
B

=

LAN )

n|

10 terminals
IPEmotion
DAQ Software +
TwinCAT System Manager ‘
TwinCAT PLC
software

4.2 TwinCAT - Beckhoff CPU configuration

On the CPU (e.g. CX1100) all the 10 terminals are configured using the TwinCAT System Manager software.
The 10 terminals are listed exactly in the same order as they are physically connected to each other.

B CX_0A0078_ohneUSV - TwinCAT Syster
Datei Bearbeiten Aktionen Ansicht Optionen Hilfe
D@sW|&E| s 2252 A= ey
- BB SYSTEM - Konfiguration
=l E/A - Konfiguration
- HB E/A Gerite
o= Gerat1l (EtherCAT (v2.10 only))
[ \=fa Gerét 1-Prozessabbild
..=¥a Gerdt1-Prozessabbild-Info
EQT Einginge
E‘l Ausgdnge

E‘ InfoData —
- Klemme1 (CX1100-0004)
"

- Klemme 2 (EL4112)

™ Klemme 3 (EL4112) . .
o Kemmes EL4122) List of 10 terminals

@™ Klemme5 (EL4122) connected to the CPU.
™ Klemme6 (EL4122)

B Klemme7 (EL4122)
- ™ Klemme8 (EL4122)
i+  Klemme 9 (EL4132
# Klemme 32 (EL9400)
i Klemme10 (EL3612)
™ Klemme1l (EL3612)
- Klemme12 (EL3612)
™ Klemme13 (EL3612)
@™ Klemme14 (EL3612)

EL9400 power supply
terminals are included,
as well.

Beckhoff Plugin.doc IPETRONIK GmbH & Co. KG ipetronik.com 18/ 22



EtherCAT interface

IP=TRONIK

4.3 TwinCAT — Task configuration

In order to setup a data communication between the Beckhoff CPU and the IPEmotion PC a separate
TwinCAT System manager installation on the IPEmotion PC is required. In this TwinCAT System Manager a
new process task is defined which included all or only a subset of 10 terminals you like to interface to

IPEmotion.

Datei Bearbeiten A Ansicht  Opti

Hilfe

DEeE S0 ER MAD Eavddese s =zaR@LF el

= BB SYSTEM - P(f)rffiguration A | [Task
e e = Tosk 1 P W Q < | Define Task & Port Number
o B EE TS O
=$a Task 1-Prozessabbild e
—Qibings |¥] Auto Prioritat Management |1 1/0 am Taskanfangd
&1 1In1_Ch1 = Prioritat 4 [ Disable
1 Inl_Ch2 10 [ [1000 ymbole
ST In2_Chl il Syesbole sezeige
&1 In2_Ch2 Start tick (modulo) [T Inc!. exteme Symbole
&1 In3_Chl [7] Einzelnes input update
&1 1n3.Ch2 Bra o
&1 Ind_Chl
&1 Ind_Ch2 Wamung bei Uberschreitung L ——————————————————————
&1 In5_Chl Messagebox 0y g e It "l !
D InS.Ch2  ge=g cauisition View Data Trenaoer R
&1 In6_Chl \\ ) — i e —
e i X1 N E-2C
ST In7_Cht s E N % >
&1 In7_Ch2 Check Adjust Detect Initialize Display
&1 1n8_Chl B ’ ; :
1 In8_Ch2
1 In9_Chl V01.03.00 Active | Unit PhysMin
S =
List of 10 terminals ¥ 4 =309
. . [ 4] TwincA 0 AIN-2 v -10,0000
included in Task 1. i eEsw02 o An: v -10,0000
i =302 0 AIN-2 v -10,0000
i  |msw 0 AIN-1 v -10,0000
H &30 0
il 83102 0 al | Connection parameters
il esw02 0 e
il 83102 0 s
i e3102 0
S
Connectto

Same |0 terminal order
between Task 1 & IPEmotion

Port: 301 of Task 1

On the IPEmotion side the whole 10 structure of the task needs to be created, as well. The interface between
IPEmotion and the Task is established over the Port number.

Beckhoff Plugin.doc
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A nice function of the TwinCAT System Manager is that 10 terminals can be allocated to several task classes
which are related e.qg. to different sample rates. When you have defined several task classes with individual
port numbers these task classes can be integrated into IPEmotion.

CX11xx CPU Unit

IPEmotion

B

System Compc¢

ﬁ: ‘.')%. TwinCAT System ' i, = =
gy | == BN o s
MMM 10terminals |10 terminals | Manager - o o

?% (e.g. 1kHz (e.g.10Hz i~ Unbenannt - TwinCAT Syster -

88| samplerate) | sample rate) File Edit Actions View Oj S

= DE@d| @@

V01.03.00
-

2 Bl SYSTEM - Configuration

. Real-Time Settings
Ejlj' Additional Tasks

4.4 Supported EtherCAT IO Terminals

This Plugin supports the following EL 10 terminals. The list of terminals is growing along with customer

projects and new requirements.

#= IPEmotion: Components selection - TwinCAT

Count Symbal Type

0 i EL Zox
0 | EL3102
0 i EL3122
0 | EL3612
0 ﬂ EL3xmx
0 | EL4112
0 i EL4122
0 | EL4132
0 ﬂ EL<boxx
0 | EL5101
0 i EL3010
a ﬂ ELS0mx

Description

| TwinCAT /Task 1 /Port 301

B Taskl ﬂ EL3612
. .=f= Task1-Image B E3s12
.. Q1 Inputs il axw
- @l Outputs ﬂ ;:E
- + ] TWNCAT /Task 2 /Port 302
~.=$= Task 2-Image i 86w
- @ Inputs -}j ;:i:
- §l Outputs _,,j EL3612

Digital input terminal
Digital output terminal

2-channel analog input terminal -10...+10 ¥, Differential input, 16 Bit
2-channel analog input terminal 4...20 mA, Differential input, 16 Bit
2-channel analog input terminal 0...20 mA, Differential input, 24 Bit

Analog input terminal

2-channel analog output terminal 0...20 mA, 16 Bit
2-channel analog output terminal 4...20 mA, 16 Bit
2-channel analog output terminal -10...+10 ¥, 16 Bit
Analog output terminal
Inkremental-Encoder-Interface

Bus end terminal

System terminal
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4.4.1 Adding generic IO terminals — from template terminals

Beckhoff offers a large range of 10 terminals and not all terminal types are jet implemented in the Pluglin.
However, the Plugln provides generic terminals which give users the possibility to create their own terminals,
individually.

» EL 1xxx Generic Digital input terminal
» EL 2xxx Generic Digital output terminal
» EL 3xxx Generic Analog input terminal
» EL 4xxx Generic Analog output terminal

» EL 9xxx Generic special terminal
Creating a new terminal over the templating process is working with EtherCAt terminals in the same way as

discussed in chapter 3.

( " Information Not all 10 terminals can be created though the generic templates. If you require
a special 10 terminal please contact IPETRONIK for support.
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5 Starting Measurement

In order to start measurement and to test the communication you just need to run the start display button.
The online measurements are directly displayed.

Project Signals Acquisition View Data manager Analysis Reporting Scripting Info
— [-] y a N B - 2 /’: %
g < == %
H B & 4 T8 R &6
BECKHOFF Check Adjust Stop Details
1 P—re— : :
V01.03.00 Name Current value Active  Unit Phys Min Phys Max Sensor Min
Name Z A\ L]
DOUT-1 0 v 0 1 0
By BK9000 DOUT-2 0 v 0 1 0
i k2012 2 DIN-1 0 v 0 1 0
f w1002 2 DIN-2 1 v 0 1 0
il w3 Y "E% A | 21,6 °C ' ® |
Q H.8052 é 1AIN-1 0,8741V vi v 10,0000 0
1 KL3062 2
- 2AIN-2 0,8863V v v 0,0000 10,0000 0
H k3062 2
_iﬂ KL4001 1 3AIN-1 09131V v v 0,0000 10,0000 0
i kw01 1 4AIN-2 0,9375V v v 0,0000 10,0000 0
il w0 0 SAIN-1 0,0024V vV 0,0000 10,0000 0
6AIN-2 0,0024V v v 0,0000 10,0000 0
1A0UT-1 0,0000 V v v 0,0000 10,0000 0
2A0UT-1 0,0000V v v 0,0000 10,0000 0
e

Start measurement — online readings.
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