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Documentation notes

1 Documentation notes

1.1 Disclaimer

1.1.1 Trademarks

EtherCAT.

1.1.2  Limitation of liability

Beckhoff products are subject to continuous further development.
We reserve the right to revise the documentation at any time and
without notice. No claims for the modification of products that have
already been supplied may be made on the basis of the data, dia-
grams, and descriptions in this documentation.

This product contains software.

The relevant legal information and licenses can be found in the in-
ternal memory of this product or in the open source software decla-
rations in the download area of the product on the Beckhoff website
at

@ www.beckhoff.com/en-en/products/

You can also send an e-mail to the address below for further infor-
mation.

0 osscompliance@beckhoff.com

By using the product, you agree to the relevant licenses for the soft-
ware included in the product.

Beckhoff®, ATRO® , EtherCAT®, EtherCAT G®, EtherCAT G10°,
EtherCAT P®, MX-System®, Safety over EtherCAT®, TC/BSD®, Twin-
CAT®, TwinCAT/BSD®, TwinSAFE®, XFC®, XPlanar®, and XTS® are
registered and licensed trademarks of Beckhoff Automation GmbH.

The use by third parties of other brand names or trademarks con-
tained in this documentation may lead to an infringement of the
rights of the respective trademark owner.

EtherCAT® is a registered trademark and patented technology, li-
censed by Beckhoff Automation GmbH.

All components of this product described in the original operating in-
structions are delivered in a hardware and software configuration,
depending on the application requirements. Modifications and
changes to the hardware or software configuration that go beyond
the documented options are prohibited and nullify the liability of
Beckhoff Automation GmbH & Co. KG.

The following is excluded from the liability:
» Failure to comply with this documentation
* Improper use
» Use of untrained personnel
» Use of unauthorized spare parts

TF5890 Version: 1.2.1 BECKHOFF
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Documentation notes

1.1.3  Copyright

1.1.4  Third-party brands

BECKHOFF

Version: 1.2.1

© Beckhoff Automation GmbH & Co. KG, Germany

The copying, distribution and utilization of this document as well as
the communication of its contents to others without express autho-
rization is prohibited. Offenders will be held liable for the payment of
damages.

We reserve all rights in the event of registration of patents, utility
models and designs.

Third-party trademarks and wordmarks are used in this documenta-
tion. The corresponding trademark endorsements can be found at

@ www.beckhoff.com/trademarks

TF5890 —7
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Documentation notes

1.2 Version numbers

On request we can send you a list of revision levels for changes to
the documentation. Please send your request to:

™ support@beckhoff.com

Origin of the document
This documentation was originally written in German. All other lan-
guages are derived from the German original.

Product features

The valid product features are always those specified in the current
documentation. Further information given on the product pages of
the Beckhoff homepage, in emails or in other publications is not au-
thoritative.

1.3 Scope of the documentation

In addition to this documentation, the following documents are part
of the complete documentation:

Manual | TF5430

@ Direct link to the documentation TF5430 | TwinCAT 3 Planar
Motion

Operating instructions | XPlanar APS4322

@ Direct link to the XPlanar APS4322-0000 original operating in-
structions

Operating instructions | XPlanar APS42xx

@ Direct link to the XPlanar APS42xx-1x00 original operating in-
structions

TF5890 Version: 1.2.1 BECKHOFF
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Documentation notes

1.4 Safety and instruction

1.4.1  Notes on information security

BECKHOFF

Version: 1.2.1

Read the contents that are related to the activities you will perform
with the product. Always read the For your safety chapter in the doc-
umentation. Observe the warning notes in the chapters so that you
can handle the product and work with it properly and safely.

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff),
insofar as they can be accessed online, are equipped with security
functions that support the secure operation of plants, systems, ma-
chines and networks. Despite the security functions, the creation,
implementation and constant updating of a holistic security concept
for the operation are necessary to protect the respective plant, sys-
tem, machine and networks against cyber threats. The products sold
by Beckhoff are only part of the overall security concept. The cus-
tomer is responsible for preventing unauthorized access by third
parties to its equipment, systems, machines and networks. The lat-
ter should be connected to the corporate network or the Internet
only if appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropri-
ate protective measures should be observed. Further information re-
garding information security and industrial security can be found in
our https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further devel-
opment. This also applies to security functions. In light of this contin-
uous further development, Beckhoff expressly recommends that the
products are kept up to date at all times and that updates are in-
stalled for the products once they have been made available. Using
outdated or unsupported product versions can increase the risk of
cyber threats.

To stay informed about information security for Beckhoff products,
subscribe to the RSS feed at https://www.beckhoff.com/secinfo.

TF5890 —9
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1.5 Explanation of symbols

1.5.1

10—

Pictograms

-

&

Various symbols are used for a clear arrangement:

» The triangle indicates instructions that you should execute
. The bullet point indicates an enumeration

[...] The square parentheses indicate cross-references to other
text passages in the document

[+] The plus sign in square brackets indicates ordering options
and accessories

NOTICE

Notes
Notes are used for important information on the product. The
possible consequences of failure to observe these include:

* product malfunctions
» damage to the product
» damage to the environment

Information

This symbol indicates information, tips, and notes for handling the
product or the software.

Examples
This symbol shows examples of how to use the product or software.

TF5890 Version: 1.2.1 BECKHOFF
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1.6 Beckhoff Services

1.6.1  Support services

1.6.2  Training offerings

1.6.3  Service offerings

BECKHOFF

Version: 1.2.1

Beckhoff and its international partner companies offer comprehen-
sive support and service.

@ www.beckhoff.com/en-en/support/global-availability/

The Beckhoff Support offers technical advice on the use of individ-
ual Beckhoff products and system planning. The support engineers
offer you competent assistance, for comprehension questions as
well as for commissioning.

e  +49 5246 963-157
™ support@beckhoff.com
@ www.beckhoff.com/en-en/support/our-support-services/

Training in Germany takes place at the Beckhoff branches or, after
consultation, at the customer's premises. Beckhoff offers both face-
to-face and online training courses.

Re  +49 5246 963-5000
™ training@beckhoff.com

@ www.beckhoff.com/en-en/support/training-offerings/

The Beckhoff service experts support you worldwide in all areas of
after-sales service.

e +49 5246 963-460

& service@beckhoff.com

@ www.beckhoff.com/en-en/support/our-service-offerings/

TF5890 —1MN
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1.6.4 Headquarters Germany

1.6.5 Downloadfinder

12—

Beckhoff Automation GmbH & Co. KG
Hulshorstweg 20
33415 Verl, Germany

R, +49 5246 963-0
™ info@beckhoff.com
@ www.beckhoff.com/en-en/

A detailed overview of the Beckhoff locations worldwide can be
found at:

@ www.beckhoff.com/en-en/company/global-presence/

In the Download finder you will find configuration files, technical doc-
umentation and application reports to download.

@ www.beckhoff.com/documentations

TF5890 Version: 1.2.1 BECKHOFF
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Notes on information security

2 Notes on information security

BECKHOFF

Version: 1.2.1

The products from Beckhoff Automation GmbH & Co. KG - if they
are reachable online — are equipped with Security functions that
support the secure operation of plants, systems, machines and net-
works. Despite the security functions, the creation, implementation
and constant updating of a holistic security concept for the operation
are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are
only part of the overall security concept. The customer is responsi-
ble for preventing unauthorized access by third parties to its equip-
ment, systems, machines and networks. The latter should be con-
nected to the corporate network or the Internet only if appropriate
protective measures have been set up.

Beckhoff recommends the following protective measures for infor-
mation security and industrial security:

@ www.infosys.beckhoff.com

Beckhoff products and solutions undergo continuous further devel-
opment. This also applies to security functions. In light of this contin-
uous further development, Beckhoff expressly recommends that the
products are kept up to date at all times and that updates are in-
stalled for the products once they have been made available. Using
outdated or unsupported product versions can increase the risk of
cyber threats. Subscribe to the RSS feed to stay informed about in-
formation security for Beckhoff products. For more information, see:

@ www.infosys.beckhoff.com

TF5890 —13
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General Information

3 General Information

3.1 Compatibility

jdo

jio

o

These operating instructions will help you to commission and pro-
gram an XPlanar system.

The following chapters will guide you through the basic configuration
of the XPlanar hardware components in TwinCAT 3, so that you can
move the XPlanar Movers via the basic MC3 Ul interface and pro-
gram them in the PLC. The aim is to move the XPlanar Mover for
the first time and to verify the system concept. You will also receive
an initial overview of all XPlanar functionalities of the TF5890 | Twin-
CAT 3 XPlanar.

The TF5890 | TwinCAT 3 XPlanar documentation is currently still
under construction and will be continuously expanded. The current
version of these operating instructions can be found at:

@ www.beckhoff.com/en-en/support/download-finder/

This documentation is not suitable for commissioning XPlanar sys-
tems with older software versions. If you have any questions, please
contact the product specialist responsible for your region.

Some of the functions described are only available from TwinCAT 3 |
Build 4026.

This documentation refers to the following software versions:

Software Version

TF5890 | TwinCAT 3 XPlanar 3.20.700.0 or higher
TF5430 | TwinCAT 3 Planar Motion 3.1.6.57 or higher
TwinCAT 3 3.1.4024.0 or higher

3.2 Presentation of the screenshots

14—

The language setting English in TwinCAT was used for this docu-
mentation. All screenshots in this documentation are shown as ex-
amples in English. The terms from the screenshots are used in the
corresponding instructions.

All functions and settings can be found in the same place in the soft-
ware, regardless of the language set on your PC.

TF5890 Version: 1.2.1 BECKHOFF
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Installation and software updates

4 Installation and software updates

° Software version

1 It cannot be guaranteed that all the functions explained here are im-
plemented in TwinCAT 3 | 4024. The development of the TF5890 |
TwinCAT 3 XPlanar for TwinCAT 3 | 4024 was completed with ver-
sion 4.2.xxx. If you want to use all functions, install TwinCAT 3 |
Build 4026 and the latest version of TF5890 | TwinCAT 3 XPlanar.

For the installation of the TF5890 | TwinCAT 3 XPlanar, it is crucial
which version of TwinCAT 3 you want to use or which version is al-
ready installed on your PC. You have the option of using TwinCAT 3
Build 4024 or TwinCAT 3 Build 4026.

Please note the different procedures for installing the software:

TwinCAT 3 | Build 4026
Further information can be found in chapter "TwinCAT 3 |
Build 4026", [Page 15].

TwinCAT 3 | Build 4024

Further information can be found in chapter "TwinCAT 3 | 4024",
[Page 171].

4.1 TwinCAT 3 | Build 4026

4.1.1

4.1.2

4.1.3

To install the workload TF5890 | TwinCAT 3 XPlanar you need:

» TwinCAT Package Manager

« TwinCAT 3 | Build 4026
You must also install the latest version of the TF5430 | Planar Mo-
tion workload.
All information on installation can be found in the Beckhoff Informa-
tion System under TwinCAT 3 > Installation

@ https://infosys.beckhoff.com

Additional licensing requirements
TF5890 | TwinCAT 3 XPlanar requires the TC1250 license.

Installing the TwinCAT Package Manager

Further information on installing the TwinCAT Package Manager
can be found in the Beckhoff Information System:

@ Direct link Infosys - Installing the TwinCAT Package Manager

Installing TwinCAT 3 | Build 4026

Further information on the installation of TwinCAT 3 | Build 4026 can
be found in the Beckhoff Information System:

@ Direct link Infosys - Installing TwinCAT 3 | Build 4026

BECKHOFF Version: 1.2.1 TF5890 —15
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Installation and software updates

4.1.4  Installing workloads

Further information on installing the TF5890 | TwinCAT 3 XPlanar
and TF5430 | Planar Motion workloads can be found in the Beckhoff
Information System:

@ Direct link Infosys - Installing workloads

The order in which the workloads are installed is arbitrary.

16— TF5890 Version: 1.2.1 BECKHOFF
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Installation and software updates

4.2 TwinCAT 3 | 4024

el o

Software version

It cannot be guaranteed that all the functions explained here are im-
plemented in TwWinCAT 3 | 4024. The development of the TF5890 |
TwinCAT 3 XPlanar for TwinCAT 3 | 4024 was completed with ver-
sion 4.2.xxx. If you want to use all functions, install TwinCAT 3 |
Build 4026 and the latest version of TF5890 | TwinCAT 3 XPlanar.

Before you can commission an XPlanar system, you must first install
the TF5890 | TwinCAT 3 XPlanar software. The following steps are
also required when updating to the latest version of TF5890 | Twin-
CAT 3 XPlanar.

If you have already installed a software version, check if you have
installed the latest version. Further information can be found in
chapter "Check version", [Page 18].

As a prerequisite for the installation, a version of TwinCAT 3 XAE
(TcXaeShell) or a compatible Microsoft Visual Studio that is inte-
grated with TwinCAT 3 XAE must be available on your system.

You can find the latest version of the software in the download
finder:

@ www.beckhoff.com/de-de/support/downloadfinder/

In addition to the TF5890 | TwinCAT 3 XPlanar software, the
TF5430 | TwinCAT 3 Planar Motion software must also be installed
on your system. Further information can be found in the TF5430
TwinCAT 3| Planar Motion documentation:

@ Direct link to the TF5430 | TwinCAT 3 Planar Motion docu-
mentation

Whether you first install the TF5430 | TwinCAT 3 Planar Motion or
the TF5890 | TwinCAT 3 XPlanar software is not relevant.

NOTICE

Run as administrator
Run the installation as administrator on your system to avoid
problems during installation.

» Download and save the TF5890 | TwinCAT 3 XPlanar software

4.2.1 Additional licensing requirements

BECKHOFF

Version: 1.2.1

TF5890 | TwinCAT 3 XPlanar requires the TC1250 license.
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https://www.beckhoff.com/de-de/support/downloadfinder/suchergebnis/?c-1=26782567
https://www.beckhoff.com/en-en/support/download-finder/search-result/?download_group=590686707
https://www.beckhoff.com/en-en/support/download-finder/search-result/?download_group=590686707

Installation and software updates

4.2.2 Check version

Observe operating system
Calling up the version depends on the operating system installed on
your device and may differ from the variant described here.

[P

— » Click Start
- Kl » Call up the Control Panel

<z Control Panel
b

esktop app

Apps

B Intel® HD Graphics Control Panel

B & 0D 0 B8 = &5

control panel

w0 |

The window Control Panel opens.
» Click on Programs

o v = 2| The window Programs opens.

| » Click on Programs and Features

j] Programs and Features - o x

« © 4 G§l > Control Panel > Programs > Programs and Features v © | Search Programs and features

Control Panel Home
Uninstall or change a program

e To uninstall a program, select it from the list and then click Uninstall, Change, or Repar.
& Tum Windows features on or
off

Organize ~ Uninstall Change  Repair - 0
Name Publisher Installed On  Size Version B
T N — e 1mE AATHLE
B L HEE lATHIE
- o
B -]
B L Prope—
B . EHaE 14
Biniw [ = Sk B e ko e A nm a2
[ Beckhoff TF5850 TC3 XTS Technology Beckhoff Automation 8/16/2023 25 MB
13 i i el AT g s e i B L 1 T e
- R
e P
o
P i o

@ Beckhoff Automation Product version:  322.1200.1 Supportlink  hhtps//www.beckhoff.c..Comments: Add new features to your beckhoff ..
G Help link:  hitp:/Awwwbeckhoff.c Size: 125M8B

The Programs and Features window opens.

» Check the version of Beckhoff TF5890 TC3 XPlanar Technol-
ogy

18— TF5890 Version: 1.2.1 BECKHOFF
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4.3 Reload TcCOM objects

Solution Explorer * 1 x
CoORE-| -, =
Search Solution Explorer (Ctrl+Q) P~

a1 Selution TwinCAT Project’ (1 project)
4 ol TWinCAT Project
4 [ SYSTEM
[ License
b @ Real-Time
B Tasks
sfs Routes
B Type System

B ric

ANALYTICS
b [le}

Online Objects | Project Objects | Online Changeable Objects = Class Factories

oTCID Name
= a—
3 01010020 Select all with same TMI/TMC Description
e | Select all with same TMI/TMC File |
P Unselect all
01010110 Change version for all with same TMI/TMC Description
01010120 Change version for all with same TMI/TMC File
01010130 Reload TMI/TMC Description(s)
£ 05100010 Reload TMI/TMC Descript
05110010 Mover4330_1
05110020 Mover4330.2
05110030 Mover330_3
05110040 Mover4330.4
05120010 XPlanar
05120020 Environment

Jm————

Online Objects  Project Objects  Online Changeable Objects ~ Class Factories

Name

Select all with same TMI/TMC Description

Select all with same TMI/TMC File

Unselect all

Change version for all with same TMI/TMC Description
Change version for all with same TMI/TMC File

Reload TMI/TMC Description(s) |
£ 0510001

05110010 Mover4330_1
05110020 Mover4330_2
05110030 Mover4330_3
05110040 Mover4330_4
05120010 XPlanar

05120020 Environment

BECKHOFF Version: 1.2.1

If you have updated the TF5890 | TwinCAT 3 XPlanar, you must
reload the TcCOM objects.

» Expand Solution Explorer > TwinCAT Project > SYSTEM
» Double click on TcCOM Objects

» Click on the Project Objects tab in the project window

» Select an object

» Right-click the selected object to open the context menu

» Click on Select all with same TMI/TMC file in the context menu

» Right-click the selected objects to open the context menu
» Click on Reload TMI/TMC Description(s) in the context menu

Online Objects  Project Objects ~ Online Changeable Objects = Class Factories
ot Name Version TMC Filename
BY 01010010 XPlanar 44190 (Curr... |~ fic: TwinCAT\3.1\Reposi Automation GmbH\TeloXPlanar\d.4.19.0\TcloXPlanar.tmc
& 01010020 Partl 44190 (Curr... |v fc TwinCAT\3, Automation GmbH\TeloXPlanar\4.4.19.0\TcloXPlanar.tmc
010100F0 Areal 44190 (Curr... v Jc: TwinCAT\3.1\Rep Automation GmbH\TeloXPlanar\.4.19.0\TcloXPlanar.tmc
01010100 Moverd330_1 44190 (Curr... v s TwinCAT\3.1\Rep Automation GmbH\TcloXPlana\d.4.19.0\TcloXPlanar.tme
01010110 Moverd330_2 4.419.0 (Curr... |v JC: \TwinCAT\3, P Automation GmbH\TcloXPlanar\4.4.19.0\TcloXPlanar.tmc.
01010120 Moverd330 3 44190 (Curr... | flc: TwinCAT\3.1\Rep Automation GmbH\TeloXPlanar\d.4.19.0\TcloXPlanar.tmc
01010130 Moverd330. 4 44190 (Curr... v fc: TwinCAT\3. i Automation GmbH\TeloXPlanar\.4.19.0\TcloXPlanar.tmc
5 05100010 Context!
05110010 Moverd330_1
05110020 Moverd330 2
05110030 Moverd330_3
05110040 Moverd330. 4
05120010 XPlanar
05120020 Environment
L ——

After the TMI/TMC descriptions have been reloaded, you must
check that all XPlanar objects are using the correct version of the
driver and the correct TMC file.

TF5890 —19
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4.4 High level XPlanar components

The XPlanar system consists of:
« Tiles

— APS4322-0000 or APS42xx-1x00. The tiles contain all the
necessary power electronics, measurement electronics and
communication electronics

* Movers

— APM4220-0000, APM4221-0000, APM4330-000x and
APM4550-0000

e Scalable IPC

The TF5890 | TwinCAT 3 XPlanar software enables the creation of
corresponding objects in the TwinCAT configuration tree, which act
as interfaces between the hardware components and the automa-
tion software.

PLC = PLC libraries
= Easy access to driver functionalities
= Easy access to motion functionalities

NC = Path / track / motion planning
TF5430 = Collision avoidance

TF5890 = Mover position control

10 » Tiles
= Movers

[XPlanar * Handling of system physics

The XPlanar software requires coordination between several com-
ponents:

* TcCOM objects

— TF5890 | TwinCAT 3 XPlanar

— TF5430| TwinCAT 3 Planar Motion
« PLC

— Planar Motion and Physics libraries, which are provided by
the TF5430, allowing access to high-level motion commands
of the XPlanar system

— The XPlanar Utility library, which is provided by the TF5890,
and allows access to the driver objects and their parameters

20— TF5890 Version: 1.2.1 BECKHOFF
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These components can be found in the Solution Explorer:
4 TeCOM Objects =]
4 XPlanar
4 Part1
Tile1
Tile2
Tile3
Tiled
Tile5
Tile6

Tile?
s TF5890

Tile9
Tile10
Tile11
Tile12
n Areal
b [ Movera33o_1
b [ Moverd330_2
b Moverd330_3
b [ Moverd330.4
P MOTION
4 || XPlanar MC Project
4 e Axes
b [ Moverd330_1
b [ Moverd330_2
b B Movera33o 3
b [ Mover4330.4 TF5430
4 T Groups
4 XPlanar
b & Environment
b 8] Planar Track
[T Tables
Objects —
4 @rc =]
4 [ PLC Project TF5890 + TF5430
b Al PLC Project Project PLC libraries

Off PLC_Project Instance _|

v v Y VYV VYT VYVYw

BECKHOFF Version: 1.2.1 TF5890 —21
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5 XPlanar Configuration Procedure

5.1 XPlanar Processing Units

Before you can use an XPlanar system, it must first be fully config-
ured with all components and all Real Time and Distributed Clock
settings.

The main steps in configuring an XPlanar system are as follows:

The XPlanar Processing Unit is the center of the XPlanar system. All
the necessary objects converge in the XPlanar Processing Unit and
are logically linked to each other. An XPlanar system can contain
several XPlanar Processing Units that act as independent ma-
chines.

Parametrization ‘ ‘

* The coordinate system replaces the MovementArea.

o

22—

Tiles, movers or mover couplings, parts and coordinate systems al-
ways belong to a processing unit. Parametrization sets can be
added as required.

You can create one or more XPlanar Processing Units, depending
on the number of individual XPlanar systems used in the machine.
An XPlanar Processing Unit organizes various XPlanar objects that
need to be created for tiles and movers.

For more information about the XPlanar Tasks required for your
XPlanar system, contact the product specialist responsible for your
region.

TF5890 Version: 1.2.1 BECKHOFF
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5.2 XPlanar Parts

X

An XPlanarPart is the minimum required component of an XPlanar
system. An XPlanarPart consists of one or more subordinate XPla-
narTiles.

Tile

Tile

BECKHOFF

Version: 1.2.1

If several parts are used, an XPlanarCoordinateSystem must be
added.
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5.3 XPlanar Tiles

5.4 XPlanar Movers

24—

S

2

[P

[

[P

An XPlanar Tile is the smallest possible XPlanar Part. An XPlanar
Tile corresponds to a physical XPlanar Tile APS4xxx-xx00. An XPla-
nar Tile is always a subordinate object of an XPlanar Part.

Simulation mode or normal operation

No hardware is required for the simulation mode of the driver.

For normal operation, a physical APS4xxx XPlanar Tile must be as-
signed to each XPlanar Tile.

A task must be assigned to each XPlanar Tile in the Context menu
in order to be able to perform active calculations. All XPlanar Tiles
that belong to an EtherCAT master must run on the same task. Only
XPlanar Tiles have EtherCAT communication interfaces.

An XPlanar Tile can be arranged in a fixed grid:
* APS42xx-1x00: 40 mm grid
* APS4322-0000: 48 mm grid

Further information on this can be found in the XPlanar original op-
erating instructions:

@ Direct link to the XPlanar APS4322-0000 original operating in-
structions

@ Direct link to the XPlanar APS42xx-1x00 original operating in-
structions

The functionality of some driver features is not available for offset
tiles.

Together with the tiles, the XPlanar Movers are the main compo-
nents of the XPlanar system. The XPlanar Movers move on the tiles.

An XPlanar Mover TcCOM object corresponds to a physical mover.

Simulation mode or normal operation

No hardware is required for the simulation mode of the driver.

For normal operation, a physical APM4xx0 XPlanar Mover must be
assigned to each XPlanar Mover.

A task must be assigned to each XPlanar Mover in order to be able
to perform active calculations.

Depending on the configuration and task, up to two movers can be
assigned to one CPU core, which calculates the current position and
the set position.

The XPlanar Movers have an interface to external position setpoints.
Movement commands are sent to the XPlanar Movers via the inter-
face.

TF5890 Version: 1.2.1 BECKHOFF
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XPlanar Configuration Procedure

5.5 XPlanar Mover Coupling

An XPlanarRigidMoverCoupling object realizes the physical, rigid
coupling of several XPlanar Movers. At least two movers are re-
quired for an XPlanarRigidMoverCoupling object. Two movers of a
coupling can share one core. When using APS4322-0000 tiles,
Beckhoff recommends arranging the submovers at a distance of
240 mm from center to center. The movers used are regarded by
the TF5430 | TwinCAT 3 Planar Motion software and the PLC as
one mover object XPlanarRigidMoverCoupling. The configured set-
point origin is used to control the mover coupling. *Further informa-
tion on the mover couplings can be found in chapter "Mover cou-
pling", [Page 68].

Mover Coupling

Mover

BECKHOFF

Version: 1.2.1
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5.6 XPlanar Coordinate System

26—

i

Coordinate system replaces the MovementArea
The XPlanarCoordinateSystem replaces the previous XPlanarMove-
mentArea.

A part can be positioned at one or more positions in one or more co-
ordinate systems.

As soon as the driver is started, each part registers with its defined
position in the corresponding coordinate system. MovementAreas
with all possible arrangements of the parts are then automatically
generated for each coordinate system.

If no coordinate system position can be created for the part, the part
uses its own MovementArea. Therefore, no coordinate system ob-
ject needs to be created if only one part is used or if no connection
between different parts is required.

If a part is never to be removed from a coordinate system, the /s-
Fixed parameter must be set to TRUE. This procedure reduces the
start-up time and requires less storage capacity.

The Activelndex parameter indicates the position at which the part is
assigned in the XPlanarCoordinateSystem:

» The Part Activelndex is set to 0 by default. This means that the
part uses its own MovementArea.

» If the Part Activelndex >0, the MovementArea is selected from
the list. The corresponding coordinate system starts with index 1.

TF5890 Version: 1.2.1 BECKHOFF
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5.7 XPlanarMovementArea

i

22

XPlanarCoordinateSystem will replace XPlanarMovementArea
The XPlanarMovementArea is gradually being replaced by the XPla-
narCoordinateSystem.

An XPlanarMovementArea consists of one or more XPlanarParts.
Each XPlanarPart has its origin relative to the origin of the XPlanar-
MovementArea.

Part

Movement Area

Part

An XPlanarPart has its coordinate origin relative to the coordinate
origin of the XPlanarMovement Area. The following graphic shows
an XPlanarMovementArea consisting of two parts with the corre-
sponding coordinates of the XPlanarParts and in relation to the posi-
tion in the XPlanarMovementArea:

APS4322-0000 APS4244-1x00
0/640 320/640
0/640 320/640
0/480 | 240/480
0/480 | 240/480
0/320 320/320
0/320 320/320
0/240 | 240/240Z
0/240 | 240/240 I
. 5 00 320/0 640/0 960/0
4 000 240/0 480/0 ) 320/0 640/0 960/0
0/0 240/0 480/0 720/0 I
o— X o— X
Position Explanation
1 Mover
XPlanar Part 1
= XPlanar Part 2
[+ XPlanar Movement Area
[ Coordinate origin
e Part 1
* Movement Area
o Coordinate origin part 2
BECKHOFF Version: 1.2.1 TF5890 —27
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5.8 XPlanar Mover parametrization sets

B

The movers and mover couplings can access XPlanar Mover
parametrization sets if the default parametrizations available in the
software are not to be used. General parameters as well as specific
observer parameters, control parameters, filter parameters and iner-
tia parameters can be set in the parametrizations.

W ParametrizationSet [ ParametrizationSet |8

28—

One or more movers and mover couplings can access an XPlanar
Mover parametrization set simultaneously. However, a mover can
only access one parametrization set at a time. A dynamic change of
the parametrization set is possible during operation.

If changes are made to a parametrization set, these changes are
applied to all movers and mover couplings that use this parametriza-
tion set.

TF5890 Version: 1.2.1 BECKHOFF
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6 Add TcCOM objects

el o

6.1 Processing Unit

Solution Explorer > 0 x
L?

2 o-8 A=)

Search Solution Explorer (Ctrl+ ) P~

F3 Solution 'TwinCAT Projekt’ (1 of 1 project)
P hl TwinCAT Projekt XPlanar Doku
4 (@ sySTEM
¥ License

P @ Real-Time
b B Tasks
sf= Routes

3% Type System
[ TcCOMObiects
> | MOTION| {0 Add New Item... Ins
pLC 1] Add Existing ltem... Shift+Alt+A
) sAFeTY
[ c++
VISION
& ANaLyTIC

Add New Folder...

Reload System TMC Files...

ﬂ Save Project As Archive...
J Send Project By E-Mail...

» & o fl

Insert TcCom Object

Search: Name: Obiect! (XPlanaiProcessingUnit)

Type: =[] Beckhof Automation GmbH & Co. KG Cancel

Muliple: 1

Insett Instance.

Reload

TwinCATA3.

BECKHOFF Version: 1.2.1

Manual creation or use of TwWinCAT Tools

You have the option of creating the hardware components and the
TcCOM objects manually or quickly and easily via the TwinCAT tool
XPlanar Configurator. Further information can be found in chapter .

This chapter describes how to create hardware components and Tc-
COM objects manually and without the help of XPlanar Tools

The TcCOM objects must be added in the following order for a man-
ual configuration:

* Processing Unit

* Part

« Tile

* Movement Area | CoordinateSystem
* Mover | Mover coupling

* Mover parametrization

The creation of the TcCOM objects is shown using an example con-
figuration with an XPlanar system consisting of 2 x 3 tiles and four
APS4330-0000 movers. The figures show the corresponding set-
tings for this example configuration.

» Expand Solution-Explorer > System
» Right-click on TcCOM Objects to open the context menu
» Click Add New Item in the context menu

The Insert TcCOM Object dialog box opens.

» Click on the + button of the XPlanar Modules to see the available
TcCOM objects

» Select XPlanarProcessingUnit [Module]
» Double-click on the selection or confirm with OK
A Processing Unit is added to the TcCOM objects.

TF5890 —29



Add TcCOM objects

6.2

Part

Solution Explorer

£

b
3

4

-8 #[=]

Search Solution Explorer (Ctrl+ ()
B3 Solution 'TwinCAT Projekt’ (1 of 1 project)
4 ] TwinCAT Projekt XPlanar Doku
4 @ sysTem

¥ License
@ Real-Time
B Tasks
gf= Routes
% Type System
TcCOM Objects
£ ob PlanarPro g
11 Add New item...

-1 x

Ins

0 Add Existing ltem...
& ¢
[~

\ Insert Bxisting Iltem...

Insert New Item...

X Remove

4
» B &l Rename

P Copy
& Cut

Save Object! (XPlanarProcessingUnit) As...
XML
TMI/TMC File
el Independent Project File
o Disable

Change Id...

Shift+Alt+A

Del
F2 ol
Ctrl+C
Ctri+X

Search:

File: &

Insert TcCom Object

Name: Obiect! (XPlanaiPar]

Type: E Beckhoff Automation GmbH & Co. KG

- XPlanar Modules
=il Processing Urit Childs
[ XPlanaiMover Modue, 5.0.107.0)
,5.0107.0]
. 5.0107.0]

{8 <Planar T iansterdiea [Module, 5.0.107.0]
XPlanarRigidMoverCoupiing [Module, 5.0.107.0]
§@l xPlanaiMoverParametiizationSet [Module, 5.0.107.0]
g ¥PlanaiPeer [Module, 5.0.107.0]
] XPlanarE stemalFeedbackParametizationSet [Module. 5.0.107.0]

TwinCATA3. Tloxt

Cancel

Inset Instance.

Reload
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» Expand Solution Explorer > System > TcCOM Objects
» Right-click on Object (XPlanarProcessingUnit) to open the

context menu
» Click Add New Item in the context menu

The Insert TcCOM Object dialog box opens.
» Click on the + button of the XPlanar Modules

» Click on the + button of the Processing Unit Childs to see the

available TcCOM objects
» Select XPlanarPart [Module]
» Enter the number of required Parts
» Double-click on the selection or confirm with OK
One or more parts are added to the Processing Unit.

TF5890 Version: 1.2.1

BECKHOFF



Add TcCOM objects

6.3 Tile

Solution Explorer > o x
B e-3 &
Search Solution Explorer (Ctrl+ ) P~
FS Solution 'TwinCAT Projekt’ (1 of 1 project)
4 ol TwinCAT Projekt XPlanar Doku
4 Gl svsTEM
(¥ License
P @ Real-Time
b B Tasks
gfs Routes
2% Type System
4 [f§) TcCOM Objects

4 Object1 (XPlanarProcessingUnit)
8 op narPart
b EI L] Add New ltem... Ins I

11 Add Existing Item... Shift+Alt+A
£

Insert New Item...
Insert Existing ltem...

Remove Del

A, X

Rename F2

I &1 ) 591

Copy Ctrl+C
Cut Ctrl+X

=G

Save Object] (XPlanarPart) As...

XML L]

TMI/TMC File 4
led Independent Project File

@ Disable

Change Id...

Insert TeCom Object

Search: Narme: Obiect? (AP$4322_0000_0000) I 0K ]

Type: - {i] Beckhoff Automation GmbH & Co. KG Cancel

] XPlanar Modules
w3
I" APS4242_1000_0000 [Configuration, 5.0.107.0]

=@l Processing Unit Childs
= B ol
i8] Aps24471000 0000 (Confgusion, 50.107.0] Insert Instance.

flg] 4P54224_1000_0000 [Configuration, 5.0.107.0]

IV APS4224_1000_0000 Module, 5.0.107.0]
@] APS4242_1000_0000 [Module, 5.0.107.0] Feload

!7 APS4244 1000 0000

File: E winCATA3. i Teloxt

BECKHOFF Version: 1.2.1

» Expand Solution Explorer > System > TcCOM Objects > Object

(XPlanarProcessingUnit)

» Right-click on Object (XPlanarPart) to open the context menu
» Click Add New Item in the context menu

The Insert TcCOM Object dialog box opens.
» Click on the + button of the XPlanar Modules
» Click on the + button of the Processing Unit Childs to see the

available TcCOM objects
» Select APS4xxx-x000-0000
» Enter the number of tiles required

» Double-click on the selection or confirm with OK
One or more tiles are added to the XPlanar Part.

TF5890
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6.4 Movement Area

el o

Solution Explorer

4

e

[ o+

> Evo

ject

G- - f -

Search Solution Explorer (Ctrl+ )

a

%] Solution "TwinCAT Praject1’ (1 project)
4 gl TwinCAT Project1
4 @l svsTEM
A License
b @ Real-Time
B Tasks
f= Routes
U5 Type System
4 TcCOM Objects

Add New ltem...

Ins

b [ Object1 (7
[ Object? (4
8] Object3 (4
Objectd (4

b Objectf (4

MOTION
(@ sareTy

& Anamcs

T

Object5 (4 X

o
%

Add Existing Item...
Insert New Item...
Insert Existing Item...
Remove

Copy

Cut

Paste

Paste with Links
TMI/TMC File
Independent Project File
Disable

Change d...

Shift+Alt+A

Del
Ctrl+C
Ctrl+X

Ctrl+V

Insert TeCom Object

Seach: |

| Name [@bict! pPlanatovementérea)

fana

Type: =+{] Beckhoif Automation GmbH & Co. K&
£l XPlanar Modules
=+l Processing Unit Chids
o=

Planaioornatesysiem
8] <PlanaiPat [Module. 4.5.37.0]
] PlanaifiigidioverCouping [Moduls, 45 37.0]

8 “PlanaiMoverParametizationSet [Module, 4.5.37.0]

{8 “Pranark stemalFeedbackParametizationS et Module, 4.5.37.0]

File: C:ProgramD.

TwinCATY T

claid]

Cancel

Inseit Instance.

Fload
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Coordinate system instead of MovementArea
The MovementArea will be replaced by the coordinate system in the
long term. Beckhoff recommends not creating new MovementAreas
and using coordinate systems instead. Further information can be
found in chapter "Coordinate system", [Page 33].

» Expand Solution Explorer > System > TcCOM Objects

» Right-click on Object (XPlanarProcessingUnit) to open the
context menu

» Click Add New Item in the context menu

The Insert TcCOM Object dialog box opens.
» Click on the + button of the XPlanar Modules

» Click on the + button of the Processing Unit Childs to see the
available TcCOM objects

» Select XPlanarMovementArea [Module]

» Enter the number of movement areas required

» Double-click on the selection or confirm with OK

One or more movement areas are added to the Processing Unit.
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6.5 Coordinate system

F © - /‘
Search Solution Explorer (Ctrl+)
F Solution “TwinCAT Projekt’ (1 of 1 project)
4 Gl TWinCAT Projekt XPlanar Doku
4 @l sysTEM
¥ License
b @ Real-Time
b Tasks
&2 Routes
¥3 Type System
4 TcCOM Objects

b ol (LL]_Add New ftem...

Solution Explorer

Ins

@ (10 Add Existing ftem..
P Bl insertNewltem..
> B¢
@ «
4 MOTION
=)
b & xPlanar
pPLC P Copy
B SAFETY | X cut
Cer
VISION
& Anavvmic

Insert Existing ltem...
X Remove

Rename

XML
TMI/TMC File
I Independent Project File
& Disable

Change ld...

> o Save Object1 (XPlanarProcessingUnit) As...

Shift+ Alt+ A

Del

F2
Ctrl+C
Ctrl+X

Insert TeCom Dbject

Search: | | Mame: ~ [Dbiestt (PlanerC:

I | (3 1

Type: =[] Beckholt Autamation GmeH & Co K6
-l XPlanar Modules
=+ Processing Urit Chids

| “PlanarMoverParametizationSet [Madule, 4.5.37.0]
{8 “PranarE stemalF eedbackParametizationSet [Module, 4.5.37.0]

Cancel

Inset Instance.

Fisload

File: B TwinCATA3 1

Automation GribHAT claf

BECKHOFF Version: 1.2.1

» Expand Solution Explorer > System > TcCOM Objects
» Right-click on Object (XPlanarProcessingUnit) to open the

context menu

» Click Add New Item in the context menu

The Insert TcCOM Object dialog box opens.
» Click on the + button of the XPlanar Modules
» Click on the + button of the Processing Unit Childs to see the

available TcCOM objects
» Select XPlanarCoordinateSystem

» Enter the number of coordinate systems required
» Double-click on the selection or confirm with OK
One or more coordinate systems are added to the Processing Unit.
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6.6 Mover

F © - /‘
Search Solution Explorer (Ctrl+i)
3 Solution TwinCAT Projekt’ (1 of 1 project)
4 gl TwinCAT Projekt XPlanar Doku
4 @l sysTEM
¥ License
b @ Real-Time
b s Tasks
iz Routes
¥3 Type System
4 TcCOM Objects
& ob
b Bg | AddNew item.. Ins
@@ (0 AddExisting tem..
» B¢
b B¢
¢
. MO'IICE X Remove Del
b [ XPlanas =T Renome =
pPLC P Copy
B SAFETY | X cut
Cet
VISION
& AnawvTic

> Evo

Shift+ Alt+ A
Insert New Item...

Insert Existing ftem...

Ctri+C
Ctrl+X

Save Object] (XPlanarProcessingUnit) As...
XML »
TMI/TMC File >
I Independent Project File
o Disable

Change Id...

el o

Insert TcCom Object

Search: Name: Obiect§ (XPlanaiMover)

C—=_1

Cancel

Inset Instance.

Tye: | & [T Beckhof Automation GmbH & Co. KG
-l XPlanar Modules

B[ XPlanaiMover [Module, 5.0.107.0]
88 <PlanaiMovemeniaiea Modue, 5 0.107.0]
{88l PlanaiCoordinateSystem [Modue, 5.0107.0]
98] %PlanarPart [Modue, 5.0.107.0]
(98] %PlanarTransferrea [Modue, 5.0.107.0]
\dl XPlanaiRigidMoverCoupling [Modue, 5.0.107.0)
XPlanaMoverParametizationS et [Module, 5.0.107.0]

S XPlanaiPeer [Module, 5.0.107.0]
&8 XPlanaiE semal eedbackParametizationSet [Modue, 5.0.107.0]

Reload

File: c

TwinCATA3.
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» Expand Solution Explorer > System > TcCOM Objects

» Right-click on Object (XPlanarProcessingUnit) to open the
context menu

» Click Add New Item in the context menu

Determination of the mover type

A universal mover object is added to the TcCOM objects at the be-
ginning. The mover type is defined later in the Parameters (Init) tab.
You can find more information on defining the mover type in chapter
"Mover", [Page 39].

The Insert TcCOM Object dialog box opens.
» Click on the + button of the XPlanar Modules

» Click on the + button of the Processing Unit Childs to see the
available TcCOM objects

» Select XPlanarMover [Module]

» Enter the number of movers required

» Double-click on the selection or confirm with OK
One or more movers are added to the Processing Unit.
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6.7 Mover coupling

el o

S -8 /‘

Search Solution Explorer (Ctrl+ ()
3 Solution TwinCAT Projekt' (1 of 1 project)
4 gl TwinCAT Projekt XPlanar Doku
4 il sysTem
 License
b @ Real-Time
b B Tasks
=f= Routes
¥ TypeSystem
4 TcCOM Obiects
£ ob
3 d {0 Add New ftem...

Solution Explorer

Ins

@@ (10 Add xisting Item...
= [ Insert New Item...
b B¢

| «

4 MOTION |
b [ xPlanar
PLC P Copy
B SAFETY | X cut
i e+
VISION
& AnawyTic

> o Save Object] (XPlanarProcessingUnit) As...

XML

Insert Existing ltem...
Remove

Rename

TMI/TMC File
I Independent Project File
& Disable

Change d...

Shift+ Alt+ A

Del

F2
Crl+C
Ctrl+X

Insert TeCom Object

Search: Name: Obiect5 (XPlanaiRigidMoverCoupling)

1

Type: =[] Beckholt Automation GmbH & Co. KG
= XPlanar Modules

=@l Processing Uit Childs
8] *PlanarMover [Modue, 5.0.107.0]
{38 *PlanaiMovementArea Modue, 5.0.107.0]
{38 *PlanarCocrcinateSystem [Modue, 5.0.107.0]
(98] XPlanaiPart [Modue, 5.0.107.0]
(38l PlanaiT ansiectiea Module 50.107.0
¥ |XPlanaiRigidMoverCoupling [Module, 5.0.107.0]
il <Flanarh Parar Module, 5.0.T0

naMoverParamelizal
Gl XPlanaiPee: [Module, 5.0.107.0]
il XPlaneiE temaF eedbackParameizatiorSet [Modue, 5.0.107.0]

File: E TwinCATA3. Teloxt

Cancel

w3

Insett Instance.

Reload
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Add mover couplings only if required

You only need to create mover couplings if you want to use mover
couplings on your system. Further information on the mover cou-
plings can be found in chapter "Mover coupling”, [Page 68].

» Expand Solution Explorer > System > TcCOM Objects

» Right-click on Object (XPlanarProcessingUnit) to open the
context menu

» Click Add New Item in the context menu

The Insert TcCOM Object dialog box opens.
» Click on the + button of the XPlanar Modules

» Click on the + button of the Processing Unit Childs to see the
available TcCOM objects

» Select XPlanarRigidMoverCoupling [Module]

» Enter the number of mover couplings required

» Double-click on the selection or confirm with OK

One or more mover couplings are added to the Processing Unit.
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6.8 Mover parametrization

i

[P

& O - )E
Search Solution Explorer (Ctrl+ )
R Solution TwinCAT Projekt’ (1 of 1 project)
4 gl TwinCAT Projekt XPlanar Doku
4 @l sysTem
¥ License
b @ Real-Time
b B Tasks
%= Routes
¥ Type System

Ins

4 D Add Existing Item.. Shift+Alt+A

= [

b B¢

Insert New Item...

Insert Existing ftem...
& «

Remove Del
4 [ MOTION

b B XPlanat =f Rename F2
PLC P Copy
B saFeTY | X cu
o
VISION
& ANALYTIC

> Evo

Ctrl+C
Ctrl+ X

Save Object] (XPlanarProcessingUnit) As...

XML 3

TMI/TMC File »
d Independent Project File

e Disable

Change Id...

Insert TcCom Object

Search: Nare: Obiect5 (XPlanaiMoverParametiizationSet)
Tye: | = (i8] Beckhof Automation GmbH & Co. KG Cancel
- XPlanar Modules
8 Processing Unit Chids -
[ XPlanaiMover [Modue, 5.0.107.0] L

{&#] XPlanaiMovementarea [Modue, 5.0.107.0]
j#8] PlanarCoordinateSystem [Modude, 5.0.107.0]
XPlanaPart [Module, 5.0.107.0)
PlanarT 5.0107.0)

2

Insert Instance.

o 0z Reload
et [Module, 5.0.107.0]
0

5 [XPlanaito

RPlanaiteer [Module.
XPlanarE stemalFeedbackParametrizationSet [Module. 5.0.107.0]

File: E TwinCATA3. Teloxt
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Add parametrizations only if required

You only need to create parametrizations and parametrization sets if
you do not want to use the pre-set default parameters of the movers.
You can find a list of the parametrizations available in chapter Pa-
rameterization sets

In addition to the hardware components, you can also add one or
more parametrization sets to the Processing Unit.

In a parametrization set, you can change and assign the parameters
for individual or multiple movers on the system without the other
movers losing their assigned parameters. It is also possible to
switch between different parametrization sets during operation. Dif-
ferent parametrizations can be combined in one parametrization set.

Parametrizations only in parametrization sets

To be able to use parametrizations, they must be created in a
parametrization set. An individual parametrization must also be as-
signed to a parametrization set.

» Expand Solution Explorer > System > TcCOM Objects

» Right-click on Object (XPlanarProcessingUnit) to open the
context menu

» Click Add New Item in the context menu

The Insert TcCOM Object dialog box opens.
» Click on the + button of the XPlanar Modules

» Click on the + button of the Processing Unit Childs to see the
available TcCOM objects

» Select XPlanarMoverParametrizationSet [Module]

» Enter the number of parametrization sets required

» Double-click on the selection or confirm with OK

One or more parametrization sets are added to the Processing Unit.
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Solution Explorer v o x
£ o-8 »=
Search Solution Explorer (Ctrl+@) P~

B Solution ‘TwinCAT Projekt’ (1 of 1 project)
4 Gl TwinCAT Projekt XPlanar Doku
4 @ svsTem
A License
b @ Real-Time
b B Tasks
sz Routes
3% Type System
4 [H] TcCOM Objects
4 Object! (XPlanarProcessingUnit)
b [ Object1 (XPlanarPart)
[ object2 (xPlanarCoordinateSystem)
3 Object3 (XPlanarMover)

b Objectd (XPlanarMover)
e Para
11 Add New ltem... Ins
1] Add Existing Item... Shift+Alts A

Insert New Item...
Insert Existing ftem...

X Remove Del
=f Rename F2
¥ Copy Ctrl+C
X

Save Object5 (XPlanarMoverParametrizationSet) As...
XML
TMI/TMC File
Il Independent Project File
o Disable

Change Id...

Cut Chrl+X

Insert TcCom Object

5| Observe:Parametization APM4230_0000 [Modue, 5.0.107.0]
(5| Observe:Parametization_APM4330_0000 [Moduie, 5.0.107.0]
5 ObserveParametization_APM4330_0001 [Moduie, 5.0.107.0]
8| ObserverParametization_APM4350_0000 [Moduie. 5.0.107.0]
(B Observe:Poramelization APM4550_0000 [Modue 5.0.107.0)

= lan dule,
| ContiolleiParametiization_APM4220_0000 [Mode. 5.0.107.0]
] ContiollerParametization_APM4221_0000 [Mode, 5.0.107.0]
5] ContrllerParametiization_APM4230_0000 [Mode, 5.0.107.0]
(3] ContrllerParametiization_APM4330_0000 [Mode, 5.0.107.0]
(8] ContollerParametiization_APM4330_0001 [Mode, 5.0.107.0]
3| ControllerParametiization_APM4350_0000 [Mode. 5.0.107.0]
auiole(Patanelization APMASE0 0000 Mod e

(gl FiteiParanetization [Module 80107 0
Gl InettiaParametization [Module, 5.0107.0)

File: E WinCATA3. Teloxt

Search: Name: Object1 [ 0K ]
Type: = [i] Beckhof Automation GmbH & Co. KG Cancel
-l XPlanar Modules
2] ‘ vxlng Unit Childs Migle: 1
snciaPaiaelization (Moddie 501070 |

(3 ObservePoramelization_Plain [Module. 5.0.107.0]

3| Observe:Parametization APM4220_0000 [Modue, 5.0.107.0] Insert Instance.

| Observe:Parametization APM4221_0000 [Module, 5.0.107.0] I

o
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» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit)

» Right-click on Object (XPlanarMoverParametrizationSet) to
open the context menu

» Click Add New Item in the context menu

NOTICE

Each parametrization type can only be contained once in a
parametrization set.

It is not possible to use a ControllerParametrization_Plain and a
ControllerParametrization_APM4330 in a parametrization set, for
example, as both parametrizations are of the same type.

The Insert TcCOM Object dialog box opens.
» Click on the + button of the XPlanar Modules
» Click on the + button of the Processing Unit Childs

» Click on the + button of the Parametrization Set Childs to see the
available parametrizations

Different parametrizations are available:

* GeneralParametrization

» ObserverParametrization_xxxx

» ControllerParametrization_xxxx

 FilterParametrization

* InertiaParametrization

» Select parametrization

» Double-click on the selection or confirm with OK

The selected parametrization is added to the parametrization set.

» Add further parametrizations to the parametrization set in the
same way
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7 TcCOM objects basic settings
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To be able to start the XPlanar system, some parameter settings
must be made for the tiles, movers and MovementAreas.

For the parameter settings of the tiles and movers, you need the
BTN | Beckhoff Traceability Number of the corresponding hardware
components, which is part of the BIC | Beckhoff Identification Code.
Further information can be found in the Product overview chapter in
the operating instructions and on the Beckhoff website:

XPlanar | Operating instructions
Description of the mechanical and electrical parameters as well as
all necessary information for the assembly of the XPlanar system.

@ Direct link to the XPlanar documentation | Operating instruc-
tions
XPlanar | APS42xx-1x00

Description of the mechanical and electrical parameters as well as
all necessary information for the assembly of the XPlanar system.

@ Direct link to the XPlanar | APS42xx-1x00 documentation

BIC | Beckhoff Identification Code

@ Direct link to further information on the BIC | Beckhoff Identifi-
cation Code

TF5890 Version: 1.2.1 BECKHOFF
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TcCOM objects basic settings

7.1 Tiles
» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit) > Object (XPlanarPart)
» Double-click on Object (APS4322)
» Click the Parameter (Init) tab in the project window
Object Context Parameter (int) Parameter (Onliine) Data Area Intefaces Data Pointer
BTN |STRIN... 0. 8digit...
[__Jriepositiononpar [ I |0... | Positio...
x 0 lmm  |DINT [
Ly 0 mm | DINT
» Enter BTN of the tile
» Click on + of TilePositionOnPart to call up the input fields for the
X-position and Y-position of the tile
» Enter values for x and y that correspond to the position of the tile
in the XPlanar Part
7.2 Mover

» Expand Solution Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit)

» Double-click on Object (XPlanarMover)
» Click the Parameter (Init) tab in the project window

Object Context Parameter (int) Parameter (Online) Data Area Interfaces Event Classes
Name Value cs Unit Type PTCID | Comment
MoverType APM4330| M =] TeloXPlan... 0xD3... The mov...
AccessorylDs APMA4220 0 1. v 0x03..  Select if t..
0] :gm TeloXPlan... Select ift..
BTN [} STRING(8) ... | 8 digit al...
ParametrizationSetld (] QTCID ... | If not ass...

Payload
SimulatienMode
ForceLimits
Controller
Methods
Feedback
PositionOffset
ExternalFeedback
MoverTransfer

MoverCommunication

TemperatureCompensation

» Select Movertype from the drop-down menu
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Object Cortext Parameter(int) Parameter (Onine) DataArea Intefaces Event Classes
Name Value s Unit Type PTCID | Comment
MoverType APM4330 ~|0O TcloXPlanar.... 0x0317.. The mover ..

- AccessorylDs [APM000_0000] O |1(Amy..[v 0x0317...| Select if the...
0] APM9000_0000] v | TeloXPlanar.... Select if the...

BTN (m] STRING(13)  Ox0317... & digit alph...
ParametrizationSetld O orcip 0x0317..._If not assig...

Payload

SimulationMode
ForceLimits

Controller

Methods

Feedback
PositionOffset
ExternalFeedback
MoverCommunication

TemperatureCompensation

» Expand AccessorylDs

» Select the bumper type in drop-down menu [0]:
+ APM9000_0000 for passive bumpers

+ APM9001_0000 for ID bumpers

Object Cortext Parameter(int) Parameter (Onine) DataAea Intefaces Event Classes
Name Value cs Unit Type PTCID | Comment
MoverType APM4330 ~vO TcloXPlanar.... 0x0317... The mover ...
AccessorylDs [APMS000_0000] O  |1Amey... v Ox0317... Select if the...

0] APMS000_0000 v ‘ TcloXPlanar.... Select if the...
BTN 00000000 (] STRING(13) | 0x0317... 8 digit alph...
ParametrizationSetld ... If not assig...

Payload
SimulationMode

Forcelimits

i 01010050 "Object4 (XPlanarProcessingUnit)’
Methods 01010060 ‘Objects (APS4322_0000_0000)'
01010070 *Object6 (APS4242_1000_0000)"

feedback 01010080 “Object? (APS4224_1000_0000)

PositionOffset 01010090 *Objects (APS4244_1000_0000)

01010040 'Objectd (APS4224_1000_0000)

01010080 *APS4222_1000_2000°

MoverCommunication 010100C0 ‘Object10 (XPlanarMover)'

01010000 ‘Object? (ObserverParametrization_Plain)’
010100E0 ‘Object3 (ObserverParametrization APM4220 0000)'

ExternalFeedback

TemperatureCompensation

» Enter the mover's BTN

» If required, select a parametrization set from the Parametriza-
tionSetld drop-down menu

If Mover Identification is not required in the process, the BTN

00000000 can be assigned for all movers. The mover IDs are as-

signed in the order in which they are detected. Further information

can be found in chapter BIC | Beckhoff Identification Code.
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7.3 MovementArea

» Expand Solution Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit)

» Double-click on Object (XPlanarMovementArea)
» Click the Parameter (Init) tab in the project window

Object Context Parameter (int) Parameter (Online) Interfaces

General
| -|PartConfigurations
[0].PartObjectiD
[0].XCoordinateQrigin
| [0].¥CoordinateOrigin
IsincludedinMoverDetection

01010010 'Object1 (XPlanarProcessingUnit)’

01010020 'Object2 (APS4322)"
01010030 'Object3 (AP54322)'
01010040 'Objectd (APS4322)'

010100B0 'Object4 (XPlanarMover)'

010100C0 ‘Object5 (XPlanarMover)'

010100D0 'Objectt (XPlanarMover)'

010100ED 'Object? (XPlanarMoverCoupling)'
010100F0 'Objectd (XPlanarMoverParametrizationSet)'
01010100 'Object1 (GeneralP. ization_MoverC
01010110 'Objectd (XPlanarMoverParametrizationSet)'
01010120 'Object (GeneralParametrization SubMover)'

T
g

» Click on + of PartConfigurations to access the input fields
» Select PartObjectID from the drop-down menu

» Enter values for XCoordinateOrigin and YCoordinateOrigin
that correspond to the position origin of the part in the Move-
mentArea
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8 Link TcCOM objects

8.1 Mover

8.1.1 NC3ToHW

el o

s o-E8 )

Search Solution Explorer (Ctrl+0)
R Solution "TwinCAT Projekt’ (1 of 1 project)
4 ) TwinCAT Projekt XPlanar Doku
4 @ svsTEm
¥ License
b @ Real-Time
b B Tasks
afs Routes
¥ Type System
4 [T TcCOM Objects
4 [ Object! (XPlanarProcessingUnit)
E Object? (XPlanarCoordinateSystem)
a Object3 (XPlanarMover)
4 InputsFromNC3

b W Change Link...

Solution Explorer

3 ol
ol
> @ e
MOTION
b @] xPlanart
b [ Objecti (
PLC
| SAFETY
[ c+r
VISION
& anawvTics

=

[

23  Online Write...

*3  Online Force...

£ AddtoWatch

B Attach Variable NC3ToHW (Input)

Search: 3

- MOTION

Hover! (Planar Mover)
i McTolo

Woverz [Flanar Mover)
B McTalo
B, STD > OB 0.0, POINTER TO MC.COT_MCTOHW)
£ Mover3 (Planar Maver)
-8 McTolo
-Hx STD > OB 100, POINTER TO MC.CDT_MCTOHwW|
i Moverd (Planar Mover)
1 McTela
- STD > OB0.0, POINTER TO MC.CDT_MCTOHW|

x

Show Variables
Only Unused
[JExchude disabled
Exclude other Devices
Exciude same Imags
8] Show Toolips
[ Sont by Addiess
[ Shaw ariale Groups
8] Callapse last Level
Show Varisble Types
[ Matching Type
Matching Size
[0 Types

Anay Mods
Difsets
[ Cortinuous

Ignore Gaps

[ Show Dialog
Waiiable Name # Comment

71 IHand over

1[I Take over

/1

Cancel

42 —

Once all TcCOM objects have been created, some links still need to
be created in order to be able to perform calculations.

To be able to control the movers, the setpoints of the movers must
be calculated. To do this, each XPlanar Mover interface must be
linked to external setpoints with a corresponding NC3 counterpart.

Create corresponding mover objects with TF5430

To link the TcCOM objects with the NC3-axes, corresponding XPla-
nar Mover software objects must be created with the TF5430
TC3 Planar Motion software package. For more information, see the
TF5430 documentation:

@ Direct link to the TF5430 | TwinCAT 3 Planar Motion docu-
mentation

The position setpoints and dynamics setpoints for the mover are
provided for the calculation.

» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit) > Object (XPlanarMover) > In-
putsFromNC3

» Right-click on NC3ToHW to open the context menu
» Click on Change Link ... in the context menu

The Attach Variable NC3ToHW (Input) dialog box opens.
» Select the corresponding STD variable of a mover
» Confirm with OK

TF5890 Version: 1.2.1 BECKHOFF
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4 @

A

-

| Objectd (XPlanarMover)
I InputsFromMC3

MNCIToHW

BECKHOFF

Version: 1.2.1

A blue arrow on the variable indicates successful linking.

» Create NC3ToHW links for all movers in the same way

TF5890
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8.1.1.1  NC3ToHW Linking Details

£ o-8 &=

Search Solution Explorer (Ctrl+ )
£ Solution 'TwinCAT Projekt’ (1 of 1 project)
4 gl TwinCAT Projekt XPlanar Doku
4 @ SySTEM
A License
b @ Real-Time
b B Tasks
sz Routes
#3 Type System
4 TcCOM Objects
P Object1 (XPlanarProcessingUnit)
ﬂ Object2 (XPlanarCoordinateSystem)
4 Object3 (XPlanarMover)
4 I InputsFromNC3
#1 NC3ToHW
b T OutputsToNC3
4 Object4 (XPlanarMover)

4 InputsFromNC3

@ NC3ToHW

b Tl OutputsToNC3

(XPlanarProcessingUnit) > Object (XPlanarMover) > In-
putsFromNC3

» Click on NC3ToHW
» Click on the Variable tab in the project window

» Expand Solution-Explorer > System > TcCOM Objects > Object

44—

| Variable IFIags Online  Online List

Name: [NC3ToHW |
Type: [POINTER TO MCCDT_MCTOHW_MOVER |
Group: [InputsFromNC3 | e 30 |
Address: [0 (0) | UserID: [0 |

linkedto... | [STD.McTolo . Mover1 (Planar Mover) . Axes . MC Project1

Comment:

Details of the linking are displayed at Linked to ....

TF5890 Version: 1.2.1
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8.1.2 HWTo NG

The actual values for the position and dynamics of the mover are
provided for the application.

» Expand Solution-Explorer > System > TcCOM Objects > Object
£ o-8 "( (XPlanarProcessingUnit) > Object (XPlanarMover) > Out-
e T putsFromNC3

4 gl TwinCAT Projekt XPlanar Doku

i » Right-click on HWToNC3 to open the context menu
5 i',;f;ﬁfm » Click on Change Link ... in the context menu
b B Tasks
sfs Routes

83 TypeSystem
4 TcCOM Objects
4 Object1 (XPlanarProcessingUnit)
> [ Object! (xPlanarPart)
E Object2 (XPlanarCoordinateSystem)
4 Object3 (XPlanarMover)
b InputsFromNC3
4 QutputsToNC3

b Objed M Change Link...
@ objes .
4 MOTION
b XPlanar MC
PLC
) saFeTy
fl c--
VISION
@ AnawvTics
b 170

+3  Online Write...

»3  Online Force...

£ AddtoWatch

NOTICE

For HWToNC3 linking, make sure that you select the same
mover that you used for NC3ToHW linking.

X

B Attach Variable NC3ToHW (Input)

The Attach Variable HWToNCS3 (Output) dialog box opens.
o L » Select the corresponding STD variable of a mover

£ MCPro Exchuds disabled
<4 MCProjeett [ Exciude disat
o,

Exclude other Devices

=5 Mover [Planar Mover Erovdeiaie lime > COI’]fI rm W|th O K
Tl McTdlo ] Show Toolips
= [ 5o by Address
=gt MoverZ [Planar Mover] [ Show Variable Groups
=i McTolo (W] Collapse last Level
B ST0 > GB 0D POINTER TOMC.COT_MCTOHW]
5 Mover3 (Plana Mover) Shoty et Tnice
=i McTalo [ Matching Tepe
B 5T0 5 OB 00, PONTER TOMC.CDT_MCTOHy| b4 Matching Size
5 Mowerd (Planar Maver) [ &0 Types
-8k McTolo Aay Mode
- STD > 0B 00, POINTER TOMC.ODT_MCTOHW,
sets
[ Continous
Ignore Baps
[ Shew Dislog

“Wariable Mame / Comment
7 [Hand over
2| Take over

< > [ cnee | o€

a Object3 (XPlanarMover) A blue arrow on the variable indicates successful linking.
B InputsFromMNC3
4 W OutputsToMNC3

| HWToNC3

» Create HWToNCS links for all movers in the same way
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8.1.2.1  HWToNG3 Linking Details

Selution Explorer
Co@E- BT &=
Search Solution Explorer (Ctrl+ i)

131 Solution TwinCAT Project!’ (1 project)
4 o] TwinCAT Project1
4 @l sysTEm
¥ License
b @ Real-Time
4 B Tasks
[Z1 Job Task
7= Routes
815 Type System
a TeCOM Objects
4 Object] (XPlanarProcessingUnit)
3 Object1 (XPlanarPart)
(88 Object2 (XPlanarMovementarea)
4 Object3 (XPlanarMover}
4[] InputsFromNC3
& NC3ToHW
4 OQutputsToNC3

b Oihiertd (¥Planarhnusr)

-~ 0 x

P~

46—

» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit) > Object (XPlanarMover) > Out-
putsFromNC3

» Click on HWToNC3
» Click on the Variable tab in the project window

Name:
Type:
Group:
Address:

Comment:

[Tkedto_ |

| Variable IFIags Online  Online List

[HWToNC3

| POINTER TO MC.CDT_HWTOMC_MOVER

[Outputs ToNC3 | Size: [8.0

[0 (@x0) | UseriD: [0

ISTD . loToMe . Mover1 {Planar Mover) . fixes . MC Project1

Details of the linking are displayed at Linked to ....
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8.2 Tiles

-

8.2.1 Drive
8.2.1.1 PowerUnitStatusWord
Solution Explorer - 0 x
S o-8 F
Search Solution Explorer (Ctrl+ Q) L2~
B Solution 'TwinCAT Projekt’ (1 of 1 project) -
4 Gl TwinCAT Projekt XPlanar Doku
4 @l SYSTEM
(¥ License
P @ Real-Time
b B Tasks
s%= Routes
35 Type System
4 [ T<COM Objects
4 ﬂ Object1 (XPlanarProcessingUnit)
4 [ Object1 (XPlanarPart)
- Object! (APS4322_0000_0000)
4 W Data Pointer
PowerUnitStatusWord
I_’ Change Link... I
Display Mode >
+3  Online Write...
£ Addto Watch

BECKHOFF Version: 1.2.1

Simulation mode or normal operation

No hardware is required for the simulation operation of the driver
and the linking of an XPlanar Tile with a physical APS4xxx-xx00
XPlanar Tile is not necessary.

For normal operation, a physical APS4xxx-xx00 XPlanar Tile must
be assigned to each XPlanar Tile.

The variables for the drive part of the tiles can be found in the
Term 1 (APS4322-7000) folder:

W Attach Variable B i %

Shew Variables
Oy Unused

[ Exclude disabled
Exclude ather Devices
Exclude same Image
[ Show Toolips

[ St by Address

[ Show Variable Groups
W] Collapse last Level

Search %

W FrnOwieCtl > OB 15220 LINT [2.0] A
e Fin1Chl > OB 3056.0, UINT [2.0]
B FnlWweCll > QB 2058.0, UINT [2.00
B DevChl > OB 30700 UINT [2.0]
#1 ChangeCount > |B 30720, LINT [2.0]
-~ % Devld > |B3074.0,UINT [20]
) AmsMeid > 1B 3076.0. AMSMETID [5.0]
foSlaveCount > 1B 3082.0, UINT [2.0]

B To 1 (850
(-4 Term 2 [APS4322-5000] EHﬁVYYfrlahli Tupes

» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit) > Object (APS4322_0000_0000) >
Data Pointer

» Right-click on PowerUnitStatusWord to open the context menu
» Click on Change Link ... in the context menu

TF5890 —47
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Seach

= Attach Varisbe PowerUniStstuord

x

% ShowVaabies

St Varis Tyzes
[tacring Tpo
Sbtecring s>
Oa

20> im0 wIpo ] [ Cancel

F]

4 Object1 (XPlanarPart)

(@l Objectl (APS4322)
4 [ Data Pointer
@ PowerlnitStatusWord

48—

The Attach Variable PowerUnitStatusWord dialog box opens.

» Expand I/O > Devices > Term 1 (APS4322-7000)
» Select StatusWord
» Confirm with OK

A gray arrow on the variable indicates successful linking.

Further information can be found in chapter "Linking details",

[Page 54].
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8.2.1.2 PowerUnitControlWord

Solution Explorer

&8 o-0 4=

Search Solution Explorer (Ctrl+ ) P
P Solution 'TwinCAT Projekt’ (1 of 1 project) -
4 HI TwinCAT Projekt XPlanar Doku
4 @l svsTEm
¥ License
P @ Real-Time
3 % Tasks
=% Routes
¥ Type System
4 [T TcCOM Objects
4 Object (XPlanarProcessingUnit)
4 [ object1 (XPlanarPart)
- Object1 (APS4322_0000_0000)
4 [ Data Pointer
Bl PowerlnitStatusWord

|™  Changelink... |

Display Mode 4

3  Online Write...

£ Add to Watch

x

7 Attach Varable PowerUnitControlWord

— % Shawarabes
0rh Unuse

w0011 5 181290, NT

v [ | ok ]

g

4 E Object1 (XPlanarPart)
4 [@] Object] (APS4322)

4 [y Data Pointer
@ PowerUnitControlWord

BECKHOFF Version: 1.2.1

» Expand Solution-Explorer > System > TcCOM Objects > Object

(XPlanarProcessingUnit) > Object (APS4322_0000_0000) >

Data Pointer

menu

» Right-click on PowerUnitControlWord to open the context

» Click on Change Link ... in the context menu

The Attach Variable PowerUnitControlWord dialog box opens.

» Expand I/O > Devices > Term 1 (APS4322-7000)

» Select ControlWord
» Confirm with OK

A gray arrow on the variable indicates successful linking.
Further information can be found in chapter "Linking details",

[Page 54].

TF5890

—49



Link TcCOM objects

8.2.1.3  CurrentSetpoints

Solution Explorer * 0 X
¥ —
£ o-0 F
Search Solution Explorer (Ctrl+) P~
stz Routes -

8% Type System
i TcCOM Objects

4 Object1 (XPlanarProcessingUnit)

4 [ Object! (XPlanarPart)
4 Object1 (APS4322_0000_0000)
4 [ Data Pointer

B PowerUnitStatusWord
B PowerUnitControlWord

D gntCetDoin

Change Multi Link...
3 Clear Link(s)
DCurrentSetPoints[7]

DCurrentSetPoints[8]

1 Attach Veriable 1440 Byte(s

x

Seach: =

> BATLO.UNT 0]
> B1790,UNT 20]
161810 UNT (20

=
=
=)
=]
=]
=|
=
=)
=]
=]
=|
=
=]
=]
=]
=|
=|
=
=]
=]
=|
=
=)
=]
=]
=|
=|
=
=
=]
4

v | [ Concel

4 Object] (XPlanarPart)
4 [@ Object] (AP54322)
4 Wl Data Pointer
@ DCurrentSetPoints[0]

50—

» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit) > Object (APS4322_0000_0000) >
Data Pointer

» Select all DCurrentSetPoints, QCurrentSetPoints and PhiSet-
Points from top to bottom

» Right-click on the top variable of the selection to open the con-
text menu

» Click on Change Multi Link ... in the context menu

The Attach Variable 144.0 Byte(s) dialog box opens.
» Expand I/O > Devices > Term 1 (APS4322-7000)
» Select the All Types checkbox

» Select the following variables:

* Current D 0X0 to Current D 3Y2

* Current Q 0X0 to Current Q 3Y2

« PhE 0X0 to PhE 3Y2

» Confirm with OK

A gray arrow on the variable indicates successful linking.

Further information can be found in chapter "Linking details",
[Page 54].
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8.2.1.4 DiagData

Solution Explorer

4 -8 )‘

Search Solution Explorer (Ctrl+a)
B PhiSetPoints[21]
B PhiSetPoints[22]
B PhiSetPoints[23]

_urrent
StatusWord
pEELI]
Dataln[1]
Dataln[2]
Dataln[3]
MoverCommControlWord

[change MuttiLink..
_:?( Clear Link(s)

MoverCommDataOut
FeedbackStatus
H_HallSencorFisldcXVZIN

51 Attach Vriabe 16.0 Byte(s)

Search:

x

prevsssidionsivssuinnessunsiusnens

y Object (XPlanarPart)

il Object] (APS4322)

4 [ Data Pointer

El] DclinkVeoltage
PowerSupplyCurrent
MowverCommbStatusWord
MoverCommDataln[0]
MoverCommDataln[1]
MoverCommDataln[2]
MowverCommDataln[3]

MoverCommControlWord

Sl S S S S S S S

MoverCommDataCut

BECKHOFF Version: 1.2.1

» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit) > Object (APS4322_0000_0000) >
Data Pointer

» Select the following variables from top to bottom:
* DcLinkVoltage

* PowerSupplyCurrent

* MoverCommStatusWord

* MoverCommbDataln[0] to MoverCommDatain[3]
* MoverCommControlWord

* MoverCommbDataOut

» Right-click on the top variable of the selection to open the con-
text menu

» Click on Change Multi Link ... in the context menu

The Attach Variable 18.0 Byte(s) dialog box opens.
» Expand I/O > Devices > Term 1 (APS4322-7000)
» Select the All Types checkbox

» Select the following variables:

» DC Link Voltage

* Power supply current

+ CommStatusWord

+ Data 1 to Data 4

« CommControlWord

« Data1

» Confirm with OK
A gray arrow on the variable indicates successful linking.

Further information can be found in chapter "Linking details",
[Page 54].
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8.2.2 Feedback

8.2.2.1 FeedbackStatus

Solution Explorer > 01X

A o-3 F=

Search Solution Explorer (Ctrl+ Q) P~

B MoverCommControlWord -

B MoverCommDataOut

Iﬂ Change Link... I

Display Mode +

»3 Online Write...

£ Add to Watch

B HallSensorFieldsXYZ[18]

1 Attach Veriable FeedbackStatus.

%

> 0015220, UNT 0]
0B 30580, UIRT (20

wuvennnn

Fed > 1815720 NT 20]
% A0ZFe > 1B 15T40.INT (20
0 f2xFe > [B1STE0INT 20

# A2VFed > [B1STBOINT 20
%1 42268 > [B1SO00,INT 20
%1 AdxFeg > 1815620 INT 20
% A4YESS > 1B 15640.INT (20
% A4ZFe > 18 15660,INT (20
1 ABXFeid > (815680, INT 20
1 ASYFed > (815300, INT 20
%1 A5ZFeid > 1815520, INT 20
% ABXFe > 1815540 INT (20
% A8YFS > 1B 15560,INT (20
% 48ZFeid > [B15380,INT 20
# B1XFed > (815000, INT 20
%1 B1vFeg > 1816020 INT 20
% B1ZFe > (816040 INT (20
% B3XFe > 18 16060.INT 20
% B3VFe > [B1S080INT 20
%1 53ZFid > [B1S100,INT 20
%1 B5XFwd > (818120, INT 20
%1 B5YAR > 18 18140,INT 20
% B526ei3 > 18 16160.INT (20
0 B7%Fe > [B16180,INT 20
1 B7VFu > (818200, INT 20
%1 0726w > 1816220, INT 2]
%1 BIXFRS > 1816240, INT 2]

%1 CNYFed > IR 1820 INT DM v | Cancel

4 E Objectl (XPlanarPart)
4 (@ Object] (APS4322)
4 [ Data Pointer
FeedbackStatus
B HallsensorFieldsxyZ[0]

T N P || 7 ol ey [ N, T ¥ ol e |

52—

The variables for the feedback part of the tiles can be found in the

Term 2 (APS4322-5000) folder:

W7 Attach Variable B S

Search:

B Fim(woChl > OB 15220, LINT [2.0]
M FonlCHl > OB 30560 LINT [2.0]
oM FiweCul > OB 3058.0 LINT [2.0]

i DevChl > 0B 3070.0.UINT [20]

% ChangeCount > IB 3072.0, UINT [2.0]

L # Devd > IB3074.0,UINT [20]

@ AmsNedld > | 3076.0, AMSNETID [5.0]

CigSlaveCount > I8 30820 _UINT [210]

Show Variables
Only Unused

[ Exclude dieabled
Exclude other Devices
Exclude same Image
[ Show Taoltips

[ Sort by Address

[ Show Variable Groups
W] Collapse last Level

Shaw ariable Types

» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit) > Object (APS4322_0000_0000) >

Data Pointer

» Right-click on FeedbackStatus to open the context menu

» Click on Change Link ... in the context menu

The Attach Variable FeedbackStatus dialog box opens.
» Expand I/O > Devices > Term 2 (APS4322-5000)

» Select Status
» Confirm with OK

A gray arrow on the variable indicates successful linking.
Further information can be found in chapter

[Page 54].
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8.2.2.2 HallSensors

Solution Explorer

f -0 r=

Search Solution Explorer (Ctrl+a) P~
B MoverCommbDataln[3] -
B MoverCommControlWord

B MoverCommDataOut

B FeedbackStatus

VZI0]
Z[1]
VZ[2]
7Z[3]
Z[4]
vZ[5]
YZ[6]
HallSensorFieldsXYZ[7]

ns deXYZI]

[_change MutiLink...
X Clear Link(s)

1 Attach Vriabe 000 Byte(s)

%

Searh

Care

4 [y Data Pointer
M | Hall5ensorFieldsXYZ[0]
M | Hall5ensorFieldsXYZ[1]
M| HallSensorFieldsXYZ[2]

B Lo e e me Bl A e WF T

BECKHOFF Version: 1.2.1

» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit) > Object (APS4322_0000_0000) >
Data Pointer

» Select all HallSensorFieldsXYZ[0] to HallSensorField-
sXYZ[149] from top to bottom

» Right-click on the top variable of the selection to open the con-
text menu

» Click on Change Multi Link ... in the context menu

The Attach Variable 300.0 Byte(s) dialog box opens.
» Expand I/O > Devices > Term 2 (APS4322-5000)
» Select the All Types checkbox

» Select all A0 X-Field to J9 Z-Field

» Confirm with OK

A gray arrow on the variable indicates successful linking.

Further information can be found in chapter "Linking details",
[Page 54].
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8.2.3  Linking details

£ o-0 £=

Search Solution Explorer (Ctrl+ Q) P~
3 Solution ‘TwinCAT Projekt' (1 of 1 project) -
4 ill TwinCAT Projekt XPlanar Doku

4 @ svsTEM
® License
b @ Real-Time
b B Tasks
stz Routes
3= Type System
4 [f T<COM Objects
4 Object1 (XPlanarProcessingUnit)
4 [ object (xPlanarPart)
4 Object1 (APS$4322_0000_0000)
4 [ Data Pointer
B PowerUnitControlWord
m N +CatDnintclN]

54—

After successful linking of the Tiles TcCOM objects with the physical
tiles of the /0O, the linking is indicated by gray arrows at the individ-
ual Data Pointer variables of the TcCOM objects. You now have the
option to view more details about the linking.

Linking example
This chapter uses a successful PowerUnitStatusWord linking as an
example to show you how to display the details of the linking.

» Expand Solution-Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit) > Object (APS4322_0000_0000) >
Data Pointer

» Click on PowerUnitStatusWord
» Click on the Variable tab in the project window

Name:
Type:
Group:
Address:

Linked to. .

Comment:

ADS Infa:

Full Name:

| Wariable |Flags Online

| PowerUnit StatusWord |
[UINT |
| Data Painter | size: 20 |
[0 | Useri: [0 |

IStatusWord . APS Inputs . Term 1 (APS4322-7000) . Device 5{Bhe£ﬁﬂj

|TIF{C"T::COM Objects "Object 1 {¥PlanarProcessing Unit)“Object 1 {XF‘IanarF‘|

Details of the linking are displayed at Linked to ....

TF5890
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9 Add task

To be able to perform active calculations, each XPlanar Tile and
each XPlanar Mover requires a task. All XPlanar Tiles that belong to
an EtherCAT master must run on the same task.

Each task may only run on one core and must be set to 250 ps.

Selution Explorer

£ o-0 F
Search Sclution Explorer (Ctrl+ )
R Solution ‘TwinCAT Project? xplanar_moverid' (1 of 1 project)
4 gl TwinCAT Project7 xplanar_moverid
4 @l SYSTEM
3 License
[ Real-Time

gfe Rout] {7 Add New ltem... Ins

-1 x

p.

B2 Type 1] Add Existing Item... Shift+Alt+A
b [@] Teco S

s e ot b oot

@ ric i

[ saFeTY

» Expand Solution-Explorer > System
» Right-click on Tasks to open the context menu
» Click Add New Item in the context menu

Insert Task

*

Marne T ack 1 ] I oK

(®) TwinCAT Task

(O TwinCAT Task 'with Image

() TwinCAT Joh Task [worker Task)

Type Cancel |

The Insert Task dialog box opens.

» Enter the name for the task

» Select task type

» Confirm your entry and selection with OK
A correspondingly named task is added to the tasks.

BECKHOFF Version: 1.2.1
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10 Link task

After one or more tasks have been added, all XPlanar Tiles and
XPlanar Movers must be linked to a task.

10.1 Mover

Solution Explorer 2 Ed » Expand Solution-Explorer > TcCOM Objects > Object (XPla-
& o-0 &= narProcessingUnit)

S S L -1 » Double-click on Object (XPlanar Mover)
P4 Solution 'TwinCAT Projekt' (1 of 1 project)

4 Gl TinCAT Projekt XPlanar Doku » Click on the Context tab in the project window
4 (@) SYSTEM
¥ License
P @ Real-Time
b B Tasks
sf= Routes
2% Type System
4 TcCOM Objects
4 Object (XPlanarProcessingUnit)
> [ Object? (XPlanarPart)

3

b [E Object4 (XPlanarMover)
B Abiooss v AdrsiocD atinaCor) Object Context Parameter (int) Parameter (Online) Data Area  Interfaces

Cortext: |1 vl

Depend On: | Manual Config v |
[[] Need Call From Sync Mapping

Data Areas Interfaces:
[~]1 "ScopeData’

[]3 ‘InputsFromNC 3
[]4 Outputs ToNC3"

Data Pointer: Interface Pointer:

Resutt:
1D Task MName
1 0201001 0fiEETRE \v Task 1

00000000
03000011 'I/O Idle Task'

» Select the task in the Task drop-down menu

10.2 Tile

Solution Explorer S ¥3d » Expand Solution-Explorer > TcCOM Objects > Object (XPla-
2 o-0 F=] narProcessingUnit) > Object (XPlanarPart)

Search Solution Exploter (Ctri+ 0) -1 » Double-click on Object (APS4322_0000_0000)
4 Solution 'TwinCAT Projekt’ (1 of 1 project)
4 [l TinCAT Projekt XPlanar Doku » Click on the Context tab in the project window
4 (@ SYSTEM
¥ License
b @ Real-Time
b B Tasks
gz Routes
¥5 Type System
4 TcCOM Objects
4 Object (XPlanarProcessingUnit)

Object3 (APS4322_0000_0000)
Object4 (APS4322_0000_0000)
Object5 (APS4322_0000_0000)

56— TF5890 Version: 1.2.1 BECKHOFF
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Object Context  Parameter (Int) Parameter (Online) Data Area  Interfaces  Data Pointer

Context: |1 v|

Depend On: | Manual Confi |
[[] Need Call Fram Sync Mapping

Data freas: Interfaces:
11 ScopeData’

Data Pointer: Interface Poirter:

Resutt:

1D Task MName
1 02010010fiEE SN ‘v Task 1

00000000
03000011 '1/Q |dle Task'

» Select the task in the Task drop-down menu

BECKHOFF Version: 1.2.1 TF5890 —57
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11 Mover Detection and Mover Identification

Movers that have an ID bumper automatically transmit their ID dur-
ing Mover Identification so that the mover can be accurately as-
signed to the XPlanar system. Mover Detection depends on the se-
lection of the DetectionMode parameter. Movers with ID bumpers
are required for Mover Identification.

11.1 Detection Mode: AsConfigured

24V required | 100-240 V optional

TwinCAT System Startup

Mover Detection
(done by TcloXPlanar Driver)

Detected Mover = Expected Mover

Detected Mover will be assigned as default
(Hardware Mover # Software Mover)

C =
SE
el S
<
O =
= B
= =
c
(58 &
O =
—i I

Start Mover Identification

MoverIdentificationStatus = MoverIdentificationStatus =
IdentificationSuccessful IdentificationFailed

Hardware Mover = Software Mover Hardware Mover # Software Mover

58—

After TwinCAT system startup, a Mover Detection is performed and
a check is made to see whether the number of detected movers
matches the number of expected movers. During detection, only the
absolute positions of the movers are detected. The movers are as-
signed to the software axes using ascending Y-positions. Mover De-
tection is terminated when the number of detected movers matches
the expected number of movers.

If the number matches and the load voltage is applied to the XPla-
nar system, Mover Identification can be started. As soon as Mover
Identification has been started, the system automatically communi-
cates with the movers with ID bumpers to establish a unique assign-
ment between the XPlanar Movers and the software axes.

The current status of the communication process is displayed via
the CoordinatedMoverCommStatus. After successful identification,
the hardware movers are assigned to the software movers.

TF5890 Version: 1.2.1 BECKHOFF
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11.2 Detection Mode: ConfiguredTypesAnyCount

The DetectionMode ConfiguredTypesAnyCount allows you to create
more movers in the configuration of your system than are available
on the system. Movers that are not available can be added at a later
date.

@ More configured movers than existing movers possible

24V required | 100-240 V optional

TwinCAT System Startup

Mover Detection
(done by TcloXPlanar Driver)

Detected Mover < Expected Mover Detected Mover > Expected Mover

Detected Mover will be assigned as default
(Hardware Mover # Software Mover)

A warning message that more movers have
been detected than expected is displayed

Identification
100-240 V required

Start Mover Identification

MoverIdentificationStatus = MoverIdentificationStatus =
IdentificationSuccessful IdentificationFailed

Hardware Mover = Software Mover Hardware Mover # Software Mover

BECKHOFF

After TwinCAT system startup, a Mover Detection is performed and
a check is made to see whether the number of detected movers
matches the number of expected movers. During detection, only the
absolute positions of the movers are detected. The movers are as-
signed to the software axes using ascending Y-positions. The Mover
Detection runs through once.

If the number of detected movers is greater than the number of ex-
pected movers, a warning message is issued. Too many movers
must be removed before Mover Identification.

Version: 1.2.1 TF5890 —59
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60—

After successful detection, removal of excess movers and when the
load voltage is applied to the XPlanar system, Mover Identification
can be started. As soon as Mover ldentification has been started,
the system automatically communicates with the movers with
ID bumpers to establish a unique assignment between the XPlanar
Movers and the software axes.

The current status of the communication process is displayed via
the CoordinatedMoverCommStatus. After successful identification,
the hardware movers are assigned to the software movers.

TF5890 Version: 1.2.1 ~ BECKHOFF
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11.3 Mover Assignment

BECKHOFF

Version: 1.2.1

After system startup and before Mover Identification has been per-
formed, the software Mover ID and the hardware Mover ID do not
match:

Mover assignment after system startup

oo ]

Software mover Hardware mover (BTN) |Position (X/Y)
APM4330_1 (0000abcd)" | # |0000dach 840/120
APM4330_2 (0000bcda)" | # |0000cdba 360/240
APM4330_3 (0000cdab)" | # |0000bcda 600/360
APM4330_4 (0000dabc)” | # |0000abcd 240/600

1) 0000xxxx is the configured BTN in the software object

Mover assignment after Mover Identification
After a Mover Identification has been carried out, the assignment of
the software Mover ID to the hardware Mover ID is correct:

[ B

APM4330_1

APM4330._
(o000t J

Software mover Hardware mover (BTN) [Position (X/Y)
APM4330_1 (0000abcd)" | = |0000abcd 240/600
APM4330_2 (0000bcda)" | =|0000bcda 600/360
APM4330_3 (0000cdab)" | = |0000cdab 360/240
APM4330_4 (0000dabc)" | = |0000dabc 840/120

1) 0000xxxx is the configured BTN in the software object
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11.4 Required Settings

Search Solution Explorer (Ctrl+0)
ﬁ Solution ‘TwinCAT Projekt’ (1 of 1 project)
4 gl TWinCAT Projekt XPlanar Doku
4 @ sysTem
|® License
b @ Real-Time
b B Tasks
gfs Routes
35 Type System
4 TcCOM Objects
4 Object] (XPlanarProcessingUnit)
3 H Object1 (XPlanarPart)

Object2

TcloXPlan...
1(am. [
~ TcloXPlan...
STRING(®)
orcip

ExemnalFeedback
MoverTr

Object Context Parameter (nt) Perameter (Online) Deta Area  terfaces ~ Event Classes |

 TcloXPlan...
STRING(E)
orcip

62—

Before Mover Detection can be started, some settings must be
made in TwinCAT.

Example presentation

The following example shows the settings for an APM4330-0000
mover and an AMP9001-0000-4330 ID bumper. The figures show
the corresponding settings for this example configuration.

» Expand Solution Explorer > System > TcCOM Objects > Object
(XPlanarProcessingUnit)

» Click on Object (XPlanarMover)

» Click the Parameter (Init) tab in the project window

» Expand General

» Expand AccessorylDs

» Select ID bumper APM9001-0000 in the [0] drop-down menu

BTN of the mover

Each mover requires its own BTN | Beckhoff Traceability Number.
The mover's BTN can be found on every mover under the BIC |
Beckhoff Identification Code. Multiple assignment of a mover BTN
leads to errors in Mover Identification.

Further information on the BTN can be found in the XPlanar original
operating instructions or at:

@ www.beckhoff.com/bic

» Enter the BTN of a hardware mover in the BTN input field

» Configure ID bumpers and BTN for all objects (XPlanarMover) in
the same way

To apply the settings, the configuration must be reactivated and the
TwinCAT system must be restarted.

TF5890 Version: 1.2.1 BECKHOFF
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11.5 Starting Mover Detection

Solutior : » Expand Solution Explorer > System > TcCOM Objects
£ o-8 K= » Click on Object (XPlanarProcessingUnit)

Search Solution Explorer (Ctrl+) P~
£ Solution "TwinCAT Prajekt’ (1 of 1 project)
4 gl TWinCAT Projekt XPlanar Doku
4 SYSTEM
® License
b @ Real-Time
b B Tasks

o et Ferme ) P i) it o | » Click the Parameter (Init) tab in the project window
» Expand MoverDetection

wwoe| P Select AsConfigured in the DetectionMode drop-down menu if
Mover Detection is to be executed until the number of detected
and expected movers matches

OR

» Select ConfiguredTypesAnyCounts in the DetectionMode
drop-down menu if the Mover Detection is to be run through
once

et R P e . » Right-click in the DetectionMode input field to open the context
menu

» In the context menu click Download

= Clstctred Vew  [Jorine Vokes
Gl

(O] Show Hdden

Search
Epand Al

11.5.1  Control of Mover Detection

Object Context Parameter(int) Parameter Oniine) rterfaces Event Classes

Name Online cs Unit Type PTCID | Comment |~
MoverCount 4 O UDINT 0x03.. Returnst...

+ | MoverObjectiDs [010100<0, 010100d0, 010100e... [J 4 (Array E... 0x03... Returnsa...

+ | MoverPositioninfos ] O 4 (Array E... 0x03... |Actual po...

+  MoverDetectioninfos O 0x03... Expected ...
AmbiguouslyDetectedMoverCount ) O UDINT 0x03... Returnst...

+ | AmbiguouslyDetectedMovers 1] O 0 (Array E... 0x03... Informati...
MoverDetectionStatus [Detectionsuccesstal |0 TeloXPlan... 0x03...
CoordinatedMoverCommStatus CommunicationFailed O TeloXPlan... 0x03...
CoordinatedMoverCommErrorlD | 033170020 ‘ O DWORD | 0x03...

MoverCouplings
Tiles

Parts
TransferAreas

MovementAreas

ParametrizationSets

Search: <] [ Structured View £ Oniine Values
[ EwandAl | [ Colapse Al | [ Show Hidden

» Click on the Parameter (Online) tab in the project window
» Expand Movers
» Check status of MoverDetectionStatus
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11.6 Starting Mover Identification

11.6.1

64—
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Supported Combinations

Once the ID bumpers and BTN have been configured for all movers,
Mover Identification can be started. You have two options for start-
ing Mover Identification:

* via the XPlanarProcessingUnit object in TwinCAT
* via the PLC.

ID bumper required

ID bumpers are required to identify the movers. Passive bumpers
APM9000-0000 can be replaced with ID bumpers APM9001-0000.
Further information on this can be found in the XPlanar original op-
erating instructions:

@ Direct link to the XPlanar APS4322-0000 original operating in-
structions

@ Direct link to the XPlanar APS42xx-1x00 original operating in-
structions

ID bumpers APM9001-0000 are available for the following movers:
+ APM4220-0000
* APM4221-0000
« APM4330-0000
+ APM4550-0000

The APM4330-0001 mover has an integrated ID function.

So far, not all combinations of tiles and movers are supported in
Mover Identification.

Mover Tile
APS4322-0000 APS42xx-0000

APM4220-0000 v v
APM4221-0000 v -
APM4330-0000 v v
APM4330-0001 v -
APM4550-0000 v v

Mover coupling - -

TF5890 Version: 1.2.1 BECKHOFF
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Mover Detection and Mover Identification

11.6.2  Object XPlanarProcessingUnit

To start Mover Identification via the object (XPlanarProcessingUnit)
in TwinCAT, the XPlanar system must be in Run Mode and the load
voltage must be applied to the system.

et o] ametr ) L O [l [ o ot | » Expand MoverCommunication

» Select ReadBTNs in the CoordinatedMoverCommunication-
Command drop-down menu if the BTNs of the mover objects are
to be saved for reading into the PLC under XPlanarMover/Pa-
rameter(Online)/MoverCommunicationData/ldentifiedMoverBTN

» Select IdentifyBTNsAndRearrangeMovers in the Coordinated-
MoverCommunicationCommand drop-down menu if mover ob-
jects are to be assigned to the BTNs found

» Select DetectOrientationsWithoutAssigning in the Coordinat-
edMoverCommunicationCommand drop-down menu if the
mover's orientation is to be detected and not applied

OR

» Select DetectOrientations in the CoordinatedMoverCommuni-
cationCommand drop-down menu if the mover's orientation is to
be detected and assigned

Only start Mover Identification when the number of detected movers
is less than or equal to the number of expected movers.

Object Context Porameter (). Parameter Orine)  neaces  Event Classes

» Right-click in the CoordinatedMoverCommunicationCommand
input field to open the context menu

— = s | ® In the context menu click Download

[OSwuctured View (] Onine Values

-
Expand Al Colapse Al [JShow Hdden
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11.6.2.1
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Control of Mover Identification

Object Context Parameter(int) Parameter Oniine) Irtefaces Event Classes

MoverCouplings
Tiles
Parts

TransferAreas

MovementAreas

ParametrizationSets

[ BeandAl || ColpseAl | [ Show Hidden

Search: <] [Stuctured View (4] Oniine Values

Name Online s Unit Type PTCID | Comment | ~
MoverCount 4 O UDINT 0x03... Retumst..

+ | MoverObjectiDs [010100cD, 01010040, 010100e... [] 4 (ArrayE... 0x03... | Retums a...

+ | MoverPositionlnfos (el O  4(AmeyE.. 0x03... | Actual po...

+ | MoverDetectionlnfos a 0x03... | Expected ...
AmbiguouslyDetectedMoverCount 0 O UDINT 0x03... Returnst.

+ | AmbiguouslyDetectedMovers il [m] 0 (Array E... 0x03... | Informati...
MoverDetectionStatus DetectionSuccessful O | [ TeloXPlan... 0x03...
CoordinatedMoverCommStatus ICnmmunkﬂinnSuccssful ||:| TcloXPlan... Ox03.
CoordinatedMoverCommErrorlD 0x3317002b [m] DWORD  0x03...

» Click on the Parameter (Online) tab in the project window

» Expand Movers

» Check status of CoordinateMoverCommStatus

Mover Identification error

If the Mover Identification was not successful, check the entries for
the AccessorylDs and BTN of all movers and restart the Mover
Identification. This error often occurs when there is no power supply

and the system is in emergency shutdown.

TF5890

Version: 1.2.1
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11.6.3 PLC

This chapter describes how to start Mover Identification via your
PLC.

TF5890 | TwinCAT 3 XPlanar required
The XPlanar Utility library is a prerequisite for starting Mover Identifi-
cation, which is carried out with the setup of the TF5890 | Twin-

el o

CAT 3 XPlanar.
11.6.3.1  Variable Declaration
VAR
fbEnviroment :FB _TcIoXPlanarEnviroment;
ipXpu :I TcIoXPlanarProcessingUnit;
bStartMoverIdentification :BOOL;
nStateXPU :INT;
END VAR

11.6.3.2  Example of a program sequence

CASE nStateXPU OF
0: // init environment
IF fbEnvironment.Init (TRUE) THEN
ipXpu:=fbEnvironment.XpuTcIo (1) ;
nStateXPU:=1;
END IF

1: //check if MoverDetection is done and the Identification process should be started
IF bStartMoverIdentification
AND (ipXpu.GetMoverDetectionInfos ().TotalDetected = ipXpu.GetMoverDetectionInfos () .To-

talExpected)

THEN
ipXpu.SetStartMoverIdentification() :
nStateXpu:=2;

END IF

2://check and wait if the Identification process has succeded successfully
IF ipXpu.GetMoverDetectionInfos = MoverIdentificationStatus.IdentificationSuccessful THEN
//MoverIdentification Successful
nStateXPU:=3
END IF
END_CASE
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12 Mover coupling

pdo

A frame can be used to connect two or more movers to form a
mover coupling. Some parameters must be defined for the mover
coupling and the submovers so that the mover coupling can be con-
trolled in TwinCAT 3.

Mover Identification only for individual movers

Mover Identification is only possible for individual movers with
ID bumpers. Mover couplings cannot be identified as the movers are
mounted in the mover coupling without ID bumpers. Mover cou-
plings can only be detected via Mover Detection.

12.1 Recommended arrangements for tiles APS4322-0000
Any number of movers can be coupled with one frame as long as
they can be controlled by the IPC. When using APS4322-0000 tiles,
a center-to-center distance of 240 mm between movers must be
maintained to ensure an almost linear increase in the payload. The
following figure shows examples of mover couplings with two, four
or six movers.

1 2 3 4 5
6 7

Position Explanation

1 1 x 2 submovers

2 1 x 3 submovers

3 2 x 1 submovers

4 2 X 2 submovers

5 2 x 3 submovers

6 3 x 1 submovers

7 3 X 2 submovers
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12.2 Setpoint origin

&3

Starting from the setpoint origin O, the values of the setpoint ori-
gins OX of the submovers in the X-axis, Y-axis and Z-axis must be
calculated.

Examples of the positioning of the setpoint origin
The positioning of the setpoint origin is shown using two 2 x 2 mover
couplings as an example.

A B
Z Z
o I () .I o
4 3 4
Y
(] (] () ()
..... 5 y R
o— X
o— X
(] () () ()
2 1 2
Position Explanation
1 Submover 1
2 Submover 2
3 Submover 3
4 Submover 4
5 Framework of the mover coupling
o Setpoint origin O of the mover coupling
o Setpoint origin O, of the submover, O, for submover 1, ...

BECKHOFF

Version: 1.2.1

Example A

The setpoint origin O is located in the center of the surface of the
mover coupling. The setpoint origins Oy of the submovers have the
same distance to the setpoint origin O.

Example B

The setpoint origin O is not in the center of the mover coupling. The
setpoint origins Oy of the movers have different distances to the set-
point origin O.
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Starting from the setpoint origin O, the values of the setpoint ori-
gins Oy of the submovers in the X-axis, Y-axis and Z-axis must be
calculated and entered under the parameters (Init) of XPlanarRigid-
MoverCoupling. The following tables show values for examples A
and B on the previous page with APS4550-0000 movers.

X-axis

Setpoint origin 0, 0, 0o, o,
Distance example A [mm] -120 120 -120 120
Distance example B [mm] -20 220 -20 220
Y-axis

Setpoint origin 0, (08 (08 o,
Distance example A [mm] -120 -120 120 120
Distance example B [mm] -45 -45 195 195
Z-axis

Setpoint origin 0, 0, o, o,
Distance example A [mm] 0 0 0 0
Distance example B [mm] 0 0 0 0

70—
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12.3 CPU core

12.3.1  Mover coupling 2 x 2

Each mover of a 2 x 2 mover coupling requires its own CPU core to
be able to perform calculations at sufficient speed.

The task required for a mover coupling can share a CPU core with
other tasks.

3 annaeade R - - - - - - - 4
c —> !
{ sannnnass S . ...... 2
., — n
Position Name CPU core
1 Submover 1 1
2 Submover 2 1
3 Submover 3 2
4 Submover 4 2
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12.3.2 Mover coupling 3 x 2

72—

For larger mover couplings of 3 x 2 or more movers, two movers
share a CPU core at each corner. As the middle movers perform
fewer calculations, they can be added to one of the two CPU cores

of the corner movers.

3
4 s "5
1t
Duas -6
1t
4
Position Name CPU core
1 Submover 1 3
2 Submover 2 3
3 Submover 3 3
4 Submover 4 4
5 Submover 5 4
6 Submover 6 4
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12.4 Selecting a Submover

Search Selution Explorer (Ctrl+ ) P~

[ Solution "TwinCAT Project7 (1 of 1 project)
4 o] TwinCAT Project?
4 @ sysTEM
@ License
b @ Real-Time
% Tasks
=T Routes
B15 Type System
4 [ TeCOM Objects
4 Object1 (XPlanarProcessingUnit)
b [ Object1 ({PlanarPart)
E Object? (XPlanarCoordinateSystem)
ﬁ Object3 (XPlanarMoverParametrizationSet)
b [G# Objectd (XPlanarMover)
[ R{? Object (XPlanarRigidMoverCoupling)
iz MOTION
57 M1

Object| Parameter (it) Parameter Online) Data Area Interfaces  Event Classes

Context 1 - ‘
Depend On Manual Corfig v
Data Areas: Interfaces

211 Scope’

)3 TnputsFromNC

/)4 Ottputs ToNCF

Data Pointer Intedface Pointer:

D Task Name Priof

05000010 ‘NC-Task 1 SAF'

05000020 ‘NC-Task 1 SVB'
08500010 ‘AuxTask"
03000011 '1/0 Idle Task'

Object Cortet Parameter (nt) Parameter Orine) Data Area  Iefaces  Evert Casses

Name Value s Junt Tpe PTCID | Comment |~

- RigidMoverCouplingConfigurations [59] [m] 2 (Array Elements) [ JJ0x031... OIDs and ...
(0130t 0
01¥Disto 00
1012Diste o 00 5 Array Elements)
[01TaskOID. 00000000 v o (Amay Elements)

AP0 - 2 vy Elements)

2y Elements
3 (array Elements)

[ 0000000 5
(11 Moverfype APz =
(1)8™

Search CJX

GomiAl | | ClwmA

BECKHOFF Version: 1.2.1

A TcCOM object XPlanarMoverCoupling must be added to the pro-
cessing unit before the linking of the submovers can begin. Further
information can be found in chapter "Mover coupling”, [Page 35].

The submovers are created automatically when the XPlanarRigid-
MoverCoupling is created.

» Expand Solution Explorer > System > TcCOM Objects > Object

(XPlanarProcessingUnit)

» Double-click on Object (XPlanarRigidMoverCoupling)

» Click on the Context tab in the project window

» In the drop-down menu, select a task to be used as the primary

task for all objects

The selected task must be used for at least one submover.

» Click the Parameter (Init) tab in the project window
» Expand SubMoverConfig
» Select the number of submovers in the RigidMoverCouplingCon-

figurations drop-down menu

The following input fields are created for each submover of a mover
coupling:

XDistanceFromSetpointOrigin
YDistanceFromSetpointOrigin
ZDistanceFromSetpointOrigin
TaskOID

MoverType

BTN
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Object Context Parameter (nt) Parameter Orine) Data Avea  terfaces  Event Classes

LREAL
mm LREAL
mm LREAL
orcip
ToxPlan..
STRING(E)
mm LREAL

(01 Moverfype
[0}.8™
{1LXDistanceFomSetpointOrigin
[1L¥DistanceFomSetpointOrigin
[1]ZDistanceFromSetpointOrigin
[1)TaskOID

(11 Moverfype

(116™N

mm LREAL
mm LREAL
)
TloxPlan..
STRING(E)

o [E—
[ eowiA | [ GimA

O Stuctured View (] Online Vaiues.
[ Show Hdden

Object Cortet Parameter (nt) Parameter Orine) Data Aes  Itefaces  Event Classes

mm LREAL
0 mm LREAL
mm LREAL

orcip

<

TeoPisn..
STRINGE)
00 L mm o LREAL
00 mmLREAL
00 mm o LREAL
oo
TaoxPlan.
SRNG®)

(117540,
[11MoverType

§

APMA330

[Swuctred View  [J0rine Vakes
[ Show Hidden

Object Contest Porameter (). Parameter Orine)  Data Avea  ntrfaces _ Event Classes
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Only one mover type possible
Only one mover type can be chosen for each mover coupling. The
choice of different mover types in a mover coupling is not permitted.

» Select MoverType from the MoverType drop-down menu

» Enter values for the position of the submover to the setpoint ori-
gin in the XDistanceFromSetpointOrigin, YDistanceFrom-
SetpointOrigin and ZDistanceFromSetpointOrigin input fields

Further information can be found in chapter
[Page 69].

» Select a task from the TaskOID drop-down menu

At least one submover must use the same task that was chosen for
the coupling.

» If required, enter the submover's BTN in the BTN input field

Further information on the BTN can be found in the XPlanar original
operating instructions or at:

"Setpoint origin",

@ www.beckhoff.com/bic

» Enter values for all submovers in the same way

» Expand General

» If required, select a parametrization set from the Parametriza-
tionSetld drop-down menu

The mover coupling is active as soon as all movers are found at a
defined distance from each other during Mover Detection.

TF5890 Version: 1.2.1 BECKHOFF
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Selecting a Parametrization Set

13 Selecting a Parametrization Set

f o-8 &
Search Solution Explorer (Ctrl+0) P~
ﬁ Solution ‘TwinCAT Projekt’ (1 of 1 project)
4 g} TwinCAT Projekt XPlanar Doku
4 (@ SYSTEM
|® License
P @ Real-Time
b B Tasks
sfs Routes
35 Type System
4 TcCOM Objects
4 Object (XPlanarProcessingUnit)
> [ Object! (XPlanarPart)

Object2 (XPlanarCoordinateSystem)

b [ Object3 (XPlanarMover)
b E Object4 (XPlanarMover,
15 - ARy 1) TV iradianColl

Parametrization sets can be used for single or multiple movers as
well as for mover couplings. Further information on the parametriza-
tion sets can be found in chapter "Mover Parametrizations",
[Page 76].

» Expand Solution-Explorer > TcCOM Objects > Object
(XPlanarProcessingUnit)

» Double-click on Object (XPlanarMover) or on Object (XPlanar-
RigidMoverCoupling)

BECKHOFF Version: 1.2.1

Object Context Parameter (int) Parameter (Online) Data Area  Interfaces

Name Value cs Type P.. | Comm...

MoverType APM4330 MoverT... | 0x... The mo...

BTN ' STRING... | Ox...| 8 digit a..|
+ | SimulationModeStartPosition .Ox....ln simul...
+| Payloadinertia |0x... Inertia ..

ParametrizationSetid

01010010 'Object1 (XPlanarProcessingUnit)'
01010020 ‘Object? (APS4322)'

01010030 'Object? (APS4322)'

01010040 'Object3 (APS4322)'
01010050 ‘Object4 (APS4322)'
01010060 'Object5 (APS4322)'

01010070 ‘Objectt (APS4322)'

01010080 'Object1 (XPlanarPart)’

01010090 'Object2 (XPlanarMovementArea)'
01010080 'Objectd (XPlanarMover)'

010100C0 'Object5 (XPlanarMover)’

010100D0 'Objectt (XPlanarMover)'

010100EQ 'Object? (XPlanarMoverCoupling)’
010100F0 'Objectd (XPlanarMoverParametrizationSet)'

+

ForcelimitMax

ForcelimitMin

+

)
01010150 'Object1 (GeneralParametrizati
01010160 'Object1 (GeneralParametrization_APMdxxx_0000)"
01010170 'Object2 (ObserverParametrization_Plain)'

03000011 'I/Q Idle Task'

» Click the Parameter (Init) tab in the project window

» Select the parametrization set in the ParametrizationSetld
drop-down menu
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14 Mover Parametrizations

This chapter explains the functions of the different parametrizations.
The parametrizations are defined in parametrization sets and can be
applied to movers and mover couplings.

Further information can be found in chapters "Mover parametriza-
tion", [Page 36], "Selecting a Parametrization Set", [Page 75] and
Parameter.

14.1 General Parametrization

General parametrization is used to define the flight characteristics of
the movers and mover couplings.

14.1.1  Flight height

<
{erenanerenss S 2 = i Y A
A
e N
2 Qo
° vy v
Jessasannnannns
Position Explanation
1 Mover
2 Tile
3 Cover
o Mover surface: feedback and setpoint origin of the
mover
o Top of the tile
[ Bottom of the tile

The flight height is the sum of the height of the mover, height at
which the mover is flying, and the height of the tile:

A+B+C=2

Variable Explanation

A Height of the mover

B Flight height of the mover

C Tile height: base profile and stator
z

Setpoint Z-position of the mover: distance from
the bottom of the tile to the surface of the mover
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Different calculations are made depending on the reference type.
The decisive factor is whether a fixed flight height is to be defined
for all movers or whether a common surface is to be achieved for all
movers, regardless of the height of the mover.

14.1.2  Without common reference surface

With this parameter setting, the movers have the same flight height,
regardless of the height of the movers. The setpoint origin, which is
located on the mover surface, is not at the same height for movers
of different heights. The following formula can be used to calculate
the Z-position setpoints for the movers:

Z=A+B+C

In the following example, the setpoint Z-positions are calculated for

66 two movers of different heights. Mover A, is 12.1 mm high and
mover A, is 13.8 mm high. Tile C is 35.2 mm high and the flight

height B is 2 mm.

A, B Cx Z
Height [mm]|  12.1 2 35.2* 49.3*
Height [mm]|  12.1 2 48.8** 62.9*
Height [mm]|  13.8 2 35.2* 51*
Height [mm]|  13.8 2 48.8* 64.6**

* for APM4322-0000

** for APM42xx-1x00

If no common reference surface is specified for the reference Z-po-
sition, the mover surfaces are at different heights. The height differ-
ence between the mover surfaces and the setpoints for the Z-posi-
tion of the two movers is 1.7 mm.

Z, A, A, Z,
me N T ==
[0 n
B B
@,
___ C
{
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14.1.3  With common reference surface

78—

With this parameter setting, the movers have a common setpoint for
the Z-position, regardless of the height of the movers. The setpoint
origin, which is located on the mover surface, is at the same height
for movers of different heights. The reference surface for the set-
point of the Z-position is the bottom of the tile. The following formula
can be used to calculate the flight heights for the movers:

Z=A +B +C B,=Z-A -C

In the following example, the flight heights are calculated for two
movers of different heights. Mover A, is 12.1 mm high and mover A,
is 13.8 mm high. Tile C is 35.2 mm high and the setpoint Z-position
is 50 mm.

A, C V4 B,
Height [mm] 12.1 35.2 50 2.7
Height [mm] 13.8 35.2 50 1

If a common reference surface is specified for the reference Z-posi-
tion, the mover surfaces are at the same height. The flight heights of
the two movers differ by 1.7 mm in order to reach the common refer-
ence Z-position.

Z A, A, Z
=. ‘ ‘ ” ‘ ‘ ....................... . .:

A

[ [T] T

B, . B,
L_C
@
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14.1.4  Defining parameters

14.1.4.1  APM4xxx-0000

Solution Explorer r 3x
CORE-|o-T|5=
Search Solution Explorer (Ctrl+ i) P |

Ta] Solution TwinCAT Project1’ (1 project)
4 ] TwinCAT Project]
4 [l sysTEM

b @ Real-Time
a4 B Tasks
[Z1 Job Task
sfz Routes
22 Type System
4 [f] TcCOM Objects
ki Object! (XPlanarProcessingUnit)
b [# Object! (xPlanarPart)
[ Objectz (<PlanarMovementArea)
[ Object2 (<PlanarMover)
[ Objecta (xPlanariaver)
[&8] Object5 (xPlanarMover)
Object6 (XPlanariover)
[ Object? (<PlanarMoverCoupling)
E Object8 (XPlanarMoverParametrizationSet)
b [g# Objects (xPlanarioverParametrizationSet)
4[] Object10 ({PlanarMoverParametrizationSet
eneralParamet

b [g@ Object11 (XPlanarMoverParametrizationSet)

vv v

-

Setpointinterpolation
BrakeAcceleration

DelayNclnterpolation
DefaultSetpointCycleTime

MoverEnablingDisabling

PositionReference

Object Context Parameter (int) intefaces Event Classes

Setpointinterpolation

DelayNclnterpolation
DefaultSetpointCycleTime
MoverEnablingDisabling

PositionReference

Object Context Parameter (int) Intefaces Event Classes

Base
MoverEnablingDisabling
PoshtEnable

EnsblingTime
DisablingTime
PositionReference

Object Context Parameter (inf) rterfaces Event Classes

+ Base
+  MoverEnablingDisabling
PositionReference
PositionReferenceMode
| PositionReferenceZOffset

TileBottomSurface

BECKHOFF Version: 1.2.1

UserSpecifiedCommonReference

» Expand Solution Explorer > TcCOM Objects > Object (XPla-
narProcessingUnit) > Object (XPlanarMoverParametrizationSet)

» Double-click on Object (GeneralParametrization)

» Click the Parameter (Init) tab in the project window
» Expand Base

» Select the type of setpoint interpolation in the Setpointinterpo-
lation drop-down menu

» Change values for BrakeAcceleration and DefaultSetpointCy-
cleTime if required

» Select the DelayNclinterpolation checkbox to choose FALSE if
the NC interpolation is to be delayed by one NC cycle

» Change values for zPosAtEnable, EnablingTime and Dis-
ablingTime if required

» Select the Z reference position in the PositionReferenceMode
drop-down menu
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Object Context Parameter (int) interfaces Event Classes

MoverEnablingDisabling

PositionReference

PositionReferenceMode

PositionReferenceZOffset

[ Show Online Values IE Show Hidden Parameterl Expand Al Collapse Al |

Object Contest Parameter (nt) Intedaces Event Classes

Setpointinterpoletion  NeDynamics. o
BrakeAcceleration 100000 O wws2 WAL
DefaulSetpointCycleTime o002 u] LreaL

ZPositEnable 20

RangeAtEnable &
TimeToStayAtEnablingHeight | 1.0

EnablingForcelncrement 00

mm LREAL
mm LREAL
B LREAL
Neycle | LREAL
Nyl | LREAL
s LREAL

LREAL

UDINT
UDINT
B0OL
LREAL
LREAL
UDINT

80—

PTCD

003175031
003175032

MoverEnablingDisabling

003175030
003175039
003175038
003175061
003175062
003175068
0c0317506C

003175104
00317509
003175103
OKO317509F
003175100
003175089

Comn)

TeloXPlanar: 003175022 Extern)

Brake
Defaul

» Enter value for PositionReferenceZOffset

» Activate the Show Hidden Parameter checkbox to display the
Hidden Parameters

» Change value for zZRangeAtenable and TimeToStayAtEn-
ablingHeight if required

» Change value for MoverCommAmplitude and MoverCommPe-
riodsPerSymbol if required

» Select the MoverCommUseOneEtherCatBranch checkbox to
choose TRUE if no synchronized EtherCAT ports are available

OR

» Select the MoverCommUseOneEtherCatBranch checkbox to
choose FALSE if synchronized EtherCAT ports are available

» Change value for MoverOrientationDcCurrentFactor,
MoverOrientationDeviationDiffThreshold and MoverHallSen-
sorRepetition if required
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14.2 Observer Parametrization

14.2.1 Linear axes observer

The Observer parametrizations are entered for the X-axis and Y-
axis for movement, for the Z-axis for lifting and lowering, for the A-
axis and B-axis for tilting and for the C-axis for rotation.

Four different observer parametrizations are available:
* Plain

* APM4220

* APM4330

* APM4550

All Observer parametrizations have the same functions and the
same parameters. Plain parametrization can be used for tuning for a
mover coupling. The APM4xxx parametrizations have predefined
values that are pre-set specifically for the mover type and should be
used according to the mover type. The pre-set values serve as a
guide and can be adjusted according to your application.

The parameters K1, K2, K3 and d,. in the X-axis, Y-axis and Z-axis
can be adjusted using an Observer parametrization set.

The mass (m) is adjusted depending on the Payloadlnertia parame-
ter of a mover object or by the Basiclnertia parameter of an Inertia
parametrization set.

Controller [mN] = kg mm] d meas. position
output force s? [mN] [N] - [mm]
1000 1000 [ N ]
kg m
IN] = [—93— _ mm/s
velocity est. position
8§ [mm/s] —~ [mm]
1/ 1/ 1/
| S \( [1/kg] [acceleration |~ \( S e g
[mm/s?]
K3 K2 K1
[ [ <]
s® s? s

[

!

BECKHOFF Version: 1.2.1
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14.2.2 Rotational axes observer

The parameters K1, K2, K3 and d.. in the A-axis, B-axis and C-axis

can be adjusted using an Observer parametrization set.

The inertia (J) is adjusted depending on the Payloadinertia parame-
ter of a mover object or by the Basiclnertia parameter of an inertia

parametrization set.

Controller
output torque

meas. orientation

(1]

velocity est. orientation
11 (sl (1]
kg M7 [ Zcceleration |_ "> \( Vs -
[1/s?]
K1
1
5]
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14.2.3  Defining parameters

Solution Explorer
RE- | o-a|p -
Search Selution Explorer (Ctrl+ Q)

57 Solution TwinCAT Preject!’ (1 project)
4 ] TwinCAT Project!
4 [l srsTEM
 License
b @ Real-Time
4 B Tasks
[E1 Job Task
gfz Routes
¥= Type System
4 [E] TcCOM Objects
4 [{f] Object! (XPlanarProcessingUnit)
Object] (XPlanarPart)
Object2 (XPlanarMovementArea)
Object? (XPlanarMover)
Object4 (XPlanarMover)
Objects (XPlanarMover)
Objectt (XPlanarMaver)
[# Object? (XPlanarMoverCoupling)
b Object? (XPlanarMoverParametrizationSet)
3 Objectd (XPlanarMoverParametrizationSet)
3 Object10 (XPlanarMoverParametrizationSet)
3
3
a

Object11 (XPlanarMoverParametrizationSet)

i Object12 (XPlanarMoverParametrizationSet)
Object13 (XPlanarloverParametrizationSet)
Object] {ObserverParametrization_Plain}

BECKHOFF Version: 1.2.1

-1 x

i

» Expand Solution Explorer > TcCOM Objects > Object (XPla-
narProcessingUnit) > Object (XPlanarMoverParametrizationSet)

» Double-click on Object (ObserverParametrization_...)

Pre-set values

The Observer parametrizations for the APM4220-0000,
APM4330-0000 and APM4550-0000 movers have pre-set values for
the parameters K1, K2, K3 and d_ec. If necessary, you can adjust
the mover-specific values; they serve as a guide when determining
your values. The Plain parametrization set has no pre-set values
and can be used for a mover coupling.

Object Cortext Parameter (int) interfaces
Name [ value [cs Junt  [wpe  [p.[com.. |
+ | XAxisObserverParameters ]_ 0.. Obser..
+ | YAxisObserverParameters I_ 0.. | Obser...
+ | ZAxisObserverParameters r 0... | Obser...
+ | AAxisObserverParameters r 0.. | Obser...
+ | BAxisObserverParameters r 0.. Obser..
- | CAxisObserverParameters [ 0.. Obser...
K1 0.0 1/s LREAL Estima...
K2 0.0 kg*m*... LREAL Estima...
K3 0.0 kg*m*... LREAL Estima...
.d_ec 0.0 N*m/(... |LREAL Eddy c...

» Click the Parameter (Init) tab in the project window

» Click on + of XAxisObserverParameters, YAxisObserverParame-
ters, ZAxisObserverParameters, AAxisObserverParameters,
BAxisObserverParameters and CAxisObserverParameters to
call up the input fields for the filter parameters of the axes

» Enter or change values for K1, K2, K3 and d_ec
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14.3 Controller Parametrization

Interpolated

acceleration Kffa
setpoints [kg] or [kg + m?]

[mm/s?] or [1/s7]

Four different control parametrizations are available:
* Plain

+ APM4220

+ APMA4330

+ APM4550

All control parametrizations have the same parameters. Plain
parametrization can be used for tuning for a mover coupling. The
APM4xxx-000x parametrizations have predefined values that are
pre-set specifically for the mover type and should be used according
to the mover type. The pre-set values serve as a guide and can be
adjusted according to your application.

You can define the parameters for the controllers Kp, Tn, Tv and T1
as well as the FeedForward parameters Kffa and Kffv.

If the AutoAdjust controller is activated, the Kffa parameter is ad-
justed depending on the defined payload. If the AutoAdjust controller
is activated, the Kp parameter is adjusted depending on the defined
payload.

Interpolated
velocity
setpoints
[mm/s?] or [1/s?]

—

Kffv

N Nm
[mm/s] or [%

PIDT1 position controller

Current

Interpolated
position
setpoints

[mm] or [1] _—

N
mm

|

1
GC(S)=KP- (1 +s-_T,+

] or [Nm]; Tn [s]; Tv [s]; T1 [s];

se T,

o 1+s-T,

setpoints meas. position

eiput e A Jroree Lo, |'--’| MOVer|_>[mm]
Controller output Output filter ~ | Trafo | |

force / torque

est. position
[mm]

84—

[N] or [Nm]

Controller output force / torque
of remaining axes
[N] or [Nm]
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14.3.1  Defining parameters

Solutien Explorer
@WE-| o8 f-
Search Solution Explorer (Ctrl+id)

131 Solution TwinCAT Project!’ (1 project)
4 ] TwinCAT Project!
4 [ svsTEM
% License
b @ Real-Time
a B Tasks
[E1 Job Task
5f= Routes
B8 Type System
4 TcCOM Objects
4 (£ Object (XPlanarProcessingUnit)
3 Object1 (XPlanarPart)
Object2 (XPlanarMovementArea)
Object3 (XPlanarMover)
Objectd (XPlanarhover)

Object5 (XPlanarMover)

Object6 (XPlanarMover)

E Object? (XPlanarMoverCoupling)

Objectd (XPlanarMoverParametrizationSet)
Objectd (XPlanarMoverParametrizationSet)
Object10 (¥PlanarMoverParametrizationSet)

v v v

[

[P

Obect Context Parameter () teaces

BECKHOFF Version: 1.2.1

» Expand Solution Explorer > TcCOM Objects > Object (XPla-
narProcessingUnit) > Object (XPlanarMoverParametrizationSet)

» Double-click on Object (ControllerParametrization_...)
» Click the Parameter (Init) tab in the project window

Pre-set values

The control  parametrizations for the APM4220-0000,
APM4330-0000 and APM4550-0000 movers have pre-set values for
the parameters Kp, Tn, Tv, T1, Kffa and Kffv. If necessary, you can
adjust the mover-specific values; they serve as a guide when deter-
mining your values. The Plain parametrization set has no pre-set
values and can be used for a mover coupling.

» Click on + of XAxis, YAxis, ZAxis, AAxis, BAxis and CAXxis re-
spectively

» Expand XAxisPIDT1Parameters, YAxisPIDT1Parameters, ZAx-
isPIDT1Parameters, AAxisPIDT1Parameters, BAxisPIDT1Pa-
rameters and CAxisPIDT1Parameters by clicking the + icons

» Enter values for Kp, Tn, Tv and T1 or change them if necessary
» Select the FALSE checkbox of AutoAdjust to activate AutoAdjust

» Expand XAxisFeedForwardParameters, YAxisFeedForwardPa-
rameters, ZAxisFeedForwardParameters, AAxisFeedForwardPa-
rameters, BAxisFeedForwardParameters and CAxisFeedFor-
wardParameters by clicking on the + buttons

» Enter values for Kffv and Kffa or change them if necessary

» Select AutoDetermination in the FeedForwardParameter-
Source drop-down menu
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14.4 Filter Parametrization

14.4.1

14.4.2

14.4.3

14.4.4

86—

Low Pass 1

Low Pass 2

Notch

Bypassed

i

The frequency fd must be entered in the unit Hz.

The FilterParametrization APM4xxx_0000 can be used for every
mover type and mover coupling. There are four filter types to choose
from:

A value must be entered for the fd parameter for the 1st order low-
pass filter. The other parameters do not require any input. The
1st order low-pass filter is calculated using the following formula:

1 1
Gf(s) = T‘Td with: <= 2 f

Values for the fd and Dd parameters must be entered for the 2nd or-
der low-pass filter. The other parameters do not require any input.
The 2nd order low-pass filter is calculated using the following for-
mula:

1
2 f

Gp(s) =

t2*s*+2D,t,°s+1 with: T =

Values must be entered for all parameters for the notch filter. The
notch filter is calculated using the following formula:

1
2 f

G _ s*’t,2+2D1,*s +1
f(s - s>t2+2Dt,°s +1

with: T=

No values need to be entered for the bypassed filter. If this filter type
is selected, the filter is inactive.
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14.45 Defining parameters

Solution Explorer
WE-|o-F|p-
Search Solution Explorer (Ctrl+ @)

1] Solution TwinCAT Project!’ (1 project)
4 ] TwinCAT Project!
4 [l svsTEM
A License
b @ Real-Time
4 B Tasks
[Z1 Job Task
1= Routes
25 Type System
4 [EF] Tccom Objects
4 [ Object1 (XPlanarProcessingUnit)
Object1 (XPlanarPart)
§| Object2 (XPlanarMovementArea)
bject? (XPlanarMover)
bjectd (XPlanarMover)
] Object5 (XPlanarMover)

-

v v v

Object6 (XPlanarMover)

[# Object? (xPlanarMoverCoupling)

ﬁ Object8 (XPlanarMoverParametrizationSet)
Objectd (XPlanarMoverParametrizationSet)
4 Object10 (XPlanarMoverParametrizationSet)

- v

| Object? (FilterParametrization_APMdxoc 0000)
b i@ Object!1 (XPlanarMoverParametrizationSet)

BECKHOFF Version: 1.2.1

» Expand Solution Explorer > TcCOM Objects > Object (XPla-
narProcessingUnit) > Object (XPlanarMoverParametrizationSet)

» Double-click on Object (FilterParametrization_APM-

4xxx_0000)

» Click the Parameter (Init) tab in the project window

TF5890
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Object Context Parameter (int) Interfaces

Name | value cs |unit Tpe |P..|Com.. |
+ XAxisFilters o 0 (Array Elements) - 0... Filterp...
+ | YAxisFilters 0 (Array Elements) | |o... [Fitterp...
+ VZAxisFilters 0 (Array Elements) ;‘ 0... |Filter p... ‘
+ AlxisFilters 0 (Array Elements) j 0... | Filter p...
+ | BAxisFilters 0 (Array Elements) = 0... |Filter p...
- ChxisFilters 0 (Array Elements) | 0.

0 (Array Elements)|

1 (Array Elements)

2 (Array Elements)
3 (Array Elements)
4 (Array Elements)

» Select the number of Array Elements for the axes in the drop-
down menu

For each array element, four input fields and three drop-down
menus are added to an axis.

At least one array element required

At least one array element must have been selected from the axis
drop-down menu before values can be entered into an input field or
the filter type selected from the drop-down menu. Without an array
element, no input fields and drop-down menus are available for in-

put.

Object  Context Parameter (int)  intedfaces
Name |Value ICS |Unit IType JP |Com... J
+ | XAxisFilters n i 0 (Array Elements) ﬂ 0... |Filter p...
+ | VaxisFitters n [~ 0(Armay Elements) =l |0... [Fitter p...
+|zaxisFitters N = o (amay Elements) | 0... |Filter p...|
+ | AAxisFilters 1] |_ 0 (Array Elements) ;I 0... Filterp...
+ | BaxisFitters u T~ 0 (Array Elements) = 0... |Filter p...
- | CAxisFilters [.] |_ 1 (Array Elements) ;[ ‘0... Filter p...
[0]4d 0.0 e |LREAL |Edge fr..
[01.Dd 0.0 [lReAL | Dampi..
[0Ldn 0.0 Hz |LREAL Edge fr...
01Dn 00 [LREAL | Dampi..
[ol.l.otﬂtion F“dba(koutpu‘ L lllllllllllllllllllllllllllll .‘rL Fi'ter L"
[0].ZTrafo Tustin . [Fit*sz..  Z-Tan..
[ E ' Filter ...

» Click on + of an AxisFilter to call up the input fields for the filter

» Select Location, ZTrafo and Type from the drop-down menus

» Enter the required values for fd, Dd, fn and Dn, depending on
the selected filter type

88— TF5890
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14.5 Inertia Parametrization

14.5.1

BECKHOFF

Mover

Version: 1.2.1

The inertia parametrization is defined as the total inertia for the fol-
lowing objects:

¢ Mover with mounted tool

* Mover coupling, all submovers with frame and any tools
mounted

* Mover with a constant payload

If no inertia parametrization is assigned or this parametrization has a
value of zero, the default inertia parameters of the respective mover
type are used.

The inertia of the payload is combined with the inertia of the mover.
The center of mass of the payload is specified in relation to the set-
point origin of the mover. The setpoint origin of a standard mover is
located in the center of the mover's surface. The axes used to define
the inertia must be parallel to the coordinate axes of the mover.

Z
1 S TIII I 1—>X
Z
()
2 llll{l 1—; x
Position |Explanation
1 Payload
2 Mover
[ Setpoint origin of the mover
o Center of mass of the mover
([ Center of mass of the payload

TF5890
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14.5.2 Mover and tool mounted

Position |Explanation

Payload

Mover

Tool mounted

Center of mass of the basic inertia
Center of mass of the mover
Center of mass of the payload

LI IR
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14.5.3 Defining parameters

Solution Explorer
@WE-|o-g F-=
Search Solution Explarer (Ctrl+ )

13 Solution ‘TwinCAT Project!’ (1 project)
4 o] TwinCAT Project1
4 [l svsTEm
¥ License
b @ Real-Time
4 B Tasks
[Z1 Job Task
sf= Routes
¥5 Type System
4 [E] TeCOM Objects
4 Object] (XPlanarProcessingUnit)
b Object1 (XPlanarPart)
Object2 (XPlanarMovementArea)
Object3 (XPlanarMover)
Object (XPlanarMover)
B3 Object (XPlanarMover)
Object6 (XPlanarMover)
[# Object? (XPlanarMoverCoupling)
b EObject&(XP\anarMovErParametnzatlonSetJ
b [El Objectd (XPlanarMoverParametrizationSet)
b [ Object10 (XPlanarMoverParametrizationSet)
»
a

Object11 (XPlanarMoverParametrizationSet)
Object12 (XPlanarMoverParametrizationSet)
[E] Object] (InertiaParametrization)

BECKHOFF Version: 1.2.1

» Expand Solution Explorer > TcCOM Objects > Object (XPla-
narProcessingUnit) > Object (XPlanarMoverParametrizationSet)

» Double-click on Object (InertiaParametrization)

Object Cortext Parameter (ini) Interfaces

Name Value }CS lUmt IType [P...l(om... ]

-| Basiclnertia I_ 0... |Total l...
Mass 0.0 kg LREAL Mass
AAxisinertia 0.0 kg*m*2 | LREAL A-Axis...
BAxisinertia 0.0 kg*m*2 | LREAL B-Axis ...
.CAxislnertia 0.0 kg*m*2 | LREAL C-Axis...
.CentreOfMassX 0.0 mm LREAL X-dista...
.CentreOfMassY 0.0 mm LREAL Y-dista...
.CentreOfMassZ 0.0 mm LREAL Z-dista...

» Click the Parameter (Init) tab in the project window

» Click on + of Basiclnertia to call up the input fields for the pay-
load parameters

» Enter the weight of the payload in the Dimensions field

» Enter the inertia parameters of the payload via the AAxislnertia,
BAxislnertia and CAxislnertia fields

» Enter the position of the payload's center of mass using the Cen-
treOfMassX, CentreOfMassY and CentreOfMassZ fields
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15 PLC libraries

15.1 TwinCAT 3 XPlanar Utility

The TwinCAT 3 XPlanar Utility is installed together with the TF5890
software package. The TwinCAT 3 XPlanar Utility is a PLC library
and is used to read or set parameters of the XPlanar system.

The following diagram shows the structure of the TwinCAT 3 XPla-
nar Utility:

FB_TcloXPlanarEnviroment
= Init()
= GetObjectName()

FB_McGroup
= Init()
= GetObjectName()

= Init()
= GetObjectName()

FB_TcIoXPlanarRocessingUnit

FB_McEnviroment

= Tnit()
= GetObjectName()

= Init()

= GetObjectName()

FB_McMover
= Tnit()
= GetObjectName()

FB_TcloXPlanarMovementArea
= Init()
= GetObjectName()

FB_TcloPart

= Init()
= GetObjectName()

FB_TcIoMover
= Tnit()
= GetObjectName()

FB_TcloTile

= Tnit()
= GetObjectName()

FB_TcIoMoverCoupling

= Tnit()
= GetObjectName()

FB_TcloParametrizationSet
= Tnit()
= GetObjectName()

FB_TcloTile

= Init()
= GetObjectName()

= Init()
= GetObjectName()

= Init()
= GetObjectName()

FB_TcloGeneralParametrizationSet

= Init()
= GetObjectName()

FB_TcloControllerParametrizationSet

FB_TcloObserverParametrizationSet
= Tnit()

= Tnit()

FB_TcloInertiaParametrizationSet

= GetObjectName()

= GetObjectName()

FB_TcIoFilterParametrizationSet

= Init()
= GetObjectName()

92—
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15.1.1  Check version
To ensure correct functioning, make sure that the major version and
minor version of the Tc3_ XPlanarUtility and the XPlanar driver
match. The table shows an example of a compatible configuration of
Tc3_XPlanarUtility and XPlanar driver:
Product Major Minor Revision Build
Tc3_XPlanarUtility 4 5 13 0
XPlanar TcCOM Objects 4 5 31 0
XPlanar driver

15.1.1.1  TcCOM objects

Parameter Online

Projektmappen-Explorer oo w X

£ o-0 »=

Projektmappen-Explorer durchsuchen (Strg+ P ~

£ Projektmappe "Dk udFlasi akny"
4 g toliPlansd sy
4 @ sysTEM
Q Lizenz
b @ Echtzeit
b B Tasks
gf= Routing
2[5 Type System
4 TcCOM Objekte

b [z MOTION
n i cpc

Objekt  Context Pmdu(hi)lpafamdef (Onhne)l Interfaces  Event Classes

Name Online

BECKHOFF Version: 1.2.1

You have two options for checking the version of the TcCOM ob-
jects:

» Expand Solution Explorer > TwinCAT Project > SYSTEM > Tc-
COM Objects

» Double-click on XPlanar

» Click on the Parameter (Online) tab in the project window
» Expand General
» Check the Driver Version
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Project Objects

Projektmappen-Explorer e X
A o-0 K=
Projektmappen-Explorer durchsuchen (Strg+ S ~

FR Projektmappe "Dioloui® lanari iy
4 gl PokadPLmaiiing

4 @ SYSTEM
% Lizenz
b @ Echtzeit
b [ Tasks
glz Routing

¥n Type System
4 [ TeCOM Objekte

b Gl XPlanar

b [ moToN
» i@ cpc

DokuXPlanarUtility + X

Onine Objekte Onine anderbare Objekte ~ Class Factories

orciD [Name Version
£ ] 01010010 | XPlanar 4.5.31.0 (Current) v
01010020 Part1 4.5.31.0 (Current) v
01010180 Areal 4.531.0 (Current) v
010101C0 Moverd330_1 45310 (Current) v
01010100 Moverd330_2 45310 (Current) &
010101E0 Moverd330_3 4.5.31.0 (Current) v
B 05110010 Context!
05110010 Moverd330_1
05110020 Moverd330_2
05110030 Moverd330_3
05120010 XPlanar
05120020 Environment
08502000 Untitled1 Instance

e
15.1.1.2  Tc3_XPlanarUtility

Projektmappen-Explorer it v M
8 o-0 F=
rojektmappen-Explorer durchsuchen (Strg+ ) Pl'l

[ Projektmappe "Ciwisiflorarl Bt
4 g} mobaoPrad i
b @l SYSTEM
b MOTION
4 [ sps
4 [0 untitled
4 =] Untitled1 Projekt

<2 Te2_Standard

<3 Tc2_System

«3 Te3_Module

<3 Te3_XPlanarUtility
[J DUTs

Em o\l -

Effekdive Version
3450
3640

% (@ Tea_standrd
% @ T2 system

4.5.13.0

94—

» Expand Solution Explorer > TwinCAT Project > SYSTEM
» Double click on TcCOM Objects

» Click on the Projects (Online) tab in the project window
» Expand 07070010
» Check version

» Expand Solution Explorer > TwinCAT Project > SPS > Untitled >
Untitled Project

» Double-click on References

» Check in the Library Manager which version of Tc3_XPlanarUtil-
ity is being used

TF5890 Version: 1.2.1 BECKHOFF
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15.1.2 Initialization

The FB_TcloXPlanarEnvironment function block must be instanti-
ated once for the XPlanar project so that all parameters of the Pro-
cessing Unit can be accessed. If visualization is to be used in the
project, the FB_XPlanarUltilityVisu function block must also be con-
figured.

The FB_TcloXPlanarEnvironment function block must be initialized
once at startup to collect information about all objects. Optionally,
the status bits can be checked to obtain feedback from the function
block. After initialization, all objects subordinate to the XPlanarEnvi-
ronment can be accessed by calling the corresponding methods.
There is no cyclic updating of the data.

In addition to using the FB_TcloXPlanarEnvironment function block,
you also have the option of using the Tc3 XPlanarUltility function
blocks as a standalone variant. Each function block has its own ini-
tialization method. You can use this method to initialize the function
block and use the corresponding function block as a standalone
variant.

If FB_TcloXPlanarEnvironment has been assigned the Environment
property of FB_XPlanarUltilityVisu, the Cycle() method must be
called cyclically.

15.1.2.1  Sample code

VAR
nStateInitEnvironment ¢ INT;
fbXplanarEnvironment : FB_TcIoXPlanarEnvironment;
fbVisuXPlanarDiag : FB XPlanarUtilityVisu;
ipXpu : I TcIoXplanarProcessingUnit;
END_ VAR

CASE nStateInitEnvironment OF
0: // Init Xplanar Environment
IF fbXplanarEnvironment.Init (TRUE) THEN
fbXplanarEnvironment.Init (FALSE) ;

ipXpu := fbXplanarEnvironment.XpuTcIo (1) ;
nStateInitEnvironment := nStateInitEnvironment + 1;
END IF

1: // Init Visu

fbVisuXPlanarDiag.Environment := fbXplanarEnvironment;
nStateInitEnvironment := nStateInitEnvironment + 1;
ELSE
fbVisuXPlanarDiag.Cycle();
END_CASE

BECKHOFF Version: 1.2.1 TF5890 —95
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Solution Explorer
cowi-o-a|m=]
Search Solution Explorer (Ctrl+ )
7 Solution ‘Te3_XPlanarUtility_Examples’ (1 project)
4 Gl T3 xPlanarltility_Examples
4 [l svsTEM
¥ License
b @ Real-Time
b B Tasks
53 Routes
H e Systemn
4 TcCOM Objects
4 [ xPranar
v [ partt
Bl Areat

& Moverd230_1
Moverd330 2
B Moverd330_3
& Moverd330.4
4 [ MOTION

4 @ ¥Plznar MC Project

4 B Axes

Moverd330_1

] loverd330_2

] Moverd330_3

b B Moverd330.4
4 3w Groups

3

b

b

b

b

L

1 XPlanar

& Emvironment

. Group3 (Planar Track)
S Groupd (Planar Track)
2 Group3 (Planar Track)

4 ZE PLCI Project
[ External Types
4 | References

-3 System_VisuElemMeter
-3 System_Visulems
-0 System VisuElemsSpecialControls
<3 System_VisuElemsWinControls
< Systemn_VisuElem TextEditor
< system_visuinputs
-3 System_VisuNativeControl
«3 Te2_Standard
-0 Te2_System
-2 Te3_Module

LT

3 Add library X Delete library | 7 Details | [5] Placeholders | (i Library repositary

MName

@ System_VisuSkemTexiEdior = v

¥ om T

suElemTextEditor, 3.5, 13.0 {System)
Sys 5 eControl, 3.5.13.0

+&9 Te2_Standard =Tc2_Standard, * (Beckhoff Automation GrmbH)
+-+i Tc2_System =Tc2_System, * Beckhoff Automation GmiH)
4@ Tc3_Module = Te3_Module, * (Beckhoff Automation GmbH)
+ 4@ Tc3_NPlanarUtility = Tc3_xPlanarUtiity, * (Beckhoff Automation GmibH)

Namespace

Te2_Standard
Tc2_System
Te3_Module
Te3_xPlanarUtiity

Effective version
3.5.13.0
3.5.13.0
3.5.13.0

3.3.3.0

36.20

3.3.28.0

4.18.0

= 51 T3 ARlnaritity, 4. 1.5.0 (BeckhofF Automation Gy =
# D Base
%-2) CoE
# |2 External Types
e =1
+ 1) TcloXPlanarDriverFunctions
#-I2) version
# 12 visusizaton
{dl GlobaTextist
@ Param TcloXPlanarEnvironment

Library Parameters  Documentation

Parameters

Name Type Value (editable)  Comment

*# MaxProcessinglnits UDINT 4

*$ MaxTies UDINT 100

$ MaxTiesPerPart UDINT 100

® MaxiPlanarioversPerkpu UDINT 40 Mumber of ¥Fanar Movers used in this project
*$ MaxMoverParametrizabonSets  UDINT 10

9 MaxAreas UDINT 5§ Maximum number of Areas used for one Part
" MaParts UDINT 10

"% MaxEtherCatMaster UINT 0

*# MaxTracks umT 2

*$ MaxGroups UINT 1

"® MaxEnvironments UINT 1

*# MaxSubTies umT 3

9% —

The Param_TcloXPlanarEnvironment parameter

list must be

adapted to the configuration. Each individual parameter must be
greater than or at least equal to the configuration to ensure that the
initialization of FB_TcloXPlanarEnvironment can be completed suc-

cessfully.

TF5890
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15.1.2.2 Initialization of standalone function blocks

If FB_TcloXPlanarEnvironment is not to be used, each subordinate
function block can be initialized individually. The OTCID of the corre-
sponding TcCOM object is required for this.

Solution Explorer
co@dE-|o-a| k=
Search Solution Explorer (Ctrl+G)

[a] Solution Tk iPimssrinday s svgpber (1
4 Gl T Pl iy e sl
4 ) sysEM
A License
b @ Real-Time
b ﬁ] Tasks
== Routes
2= Type System
4 TcCOM Objects
4 [ xpiznar

p B Parti

b [ Movers33n_3

b B Movera3sn s
P WY Tanilald]

- # x| p Expand Solution Explorer > SYSTEM > TcCOM Objects > XPla-
nar

“7 » Double-click on a Mover4330

O] oo Porameter tnt) Poromete rine) DataAea imetoces EvtCasses | B> Click on the Object tab in the project window

Object id [ Copy TMito Target ,
e il » Read value at Object Id
Type Name [ Auto Reload TMIATMC
GUID: [BEC45175-C8A2 4DCS-AASE CECB75FBB741 ]
Class Id: [BEC45175C8A24DCS-AASECECBT5FBET4T |
Class Factory: IT::\cXPIan.:' (Beckhoff Automation GmbH[TcloXPlanari4.5.31.0) J
TMITMC [c:\ProgramData\Beckhoff\TwinCAT\3. 1\Repository \Beckhoff Automat)
Parent Id: W] Keep Unrestored Link Info
Intt Sequence: PSO e
VAR
nState : UDINT;
fbTcIoMoverStandalone : FB_TcIoXPlanarMover;
END VAR

CASE nState OF

130: // Init stadalone fuction block
IF fbTcIoMoverStandalone.Init (TRUE,16#010101C0, 1) THEN

nState := nState + 1;

END IF

END CASE

BECKHOFF Version: 1.2.1
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15.1.3 PLCaccess

15.1.3.1 Call Chain

The following call chain allows you to access the essential parame-
ters of the XPlanar objects. An overview of the parameters can be
found in chapter "Parameters"”, [Page 106].

Environment

McTrack (n)

McEnvironment (n)

McGroup (n)

McMover (n)

T — T — T — SO
B coric )|

B coorer() |
T — T
B cooreCauing )

= > TcloParSet (n)

ontroller

15.1.3.2  Access to parameters in the PLC

Similar to the Call Chain, you can use the subitem methods to navi-
gate to the desired object and parameter. The method input of the
subitem methods can be interpreted as an index, a consecutive
number from 1 to X, or as the OTCID of the object. The following
sample shows how to access the TcCOM object of a mover:

120: // Read object name of mover 1 by index
sObjectNameIdx := ipXpu.TcIoMover (1) .GetObjectName () ;

nState := nState + 1;

121: // Read object name of mover 1 by OTCID
sObjectNameOid := ipXpu.TcIoMover (16#010101C0) .GetObjectName () ;

nState := nState + 1;

98—

Both calls return Mover4330_1, as they access the same TcCOM
object.
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Additional notes for FB-TcIoXPlanarTile

The different structure of the AP4322 and APS42xx tiles requires
different access to the respective TcCOM parameters. The
FB_TcloXPlanarTile function block is divided into a section for
APS4322 and a section for APS42xx, in which the corresponding in-

terfaces are implemented.

Common
(L_TcIoXPlanarTile)

= Tnit()
= GetObjectName()
= GetTileType()

= GetDcLinkVoltageAvailable()

Only Aps4322
(I_TcIoXPlanarTile_Aps4322)

= GetTimeToShutdown() = GetDrvTemperatureMax()

= GetPowerLimit()

Only Aps42xx
(I_TcIoXPlanarTile_Aps42xx)

= GetDrvI2TLoadMax()
= SubTile(n)

SubTile(n)

FB_TcIoXPlanarSubTile

(I_TcIoXPlanarSubTile)

= [nit()

= GetObjectName()

= GetDrvTemperatureMax()
= GetDrvI2TLoadMax()

Symbol Explanation

Symbol Explanation

l Access via properties

l Access via methods

BECKHOFF Version: 1.2.1

A significant difference between the APS4322 and APS42xx tiles is
that the APS42xx tile can have up to three sub-tiles: FB_TcloXPla-

narSubTile.
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Access to Tclo parameters

10:
nParaSetOid :=
nState := nState + 1;

In general, all Tclo parameters on the TcCOM object server can be
accessed using the PLC. The following sample shows how to read/
write the MoverParametrizationSet OTCID of a mover. The PLC
code shown represents the read access and write access to this
Tclo parameter.

This principle works in the same way for all methods and parame-
ters, according to the Call Chain of the Tc3_XPlanarUtility.

// Read object id of the parametrization set of mover 1
ipXpu.TcIoMover (1) .GetParameterizationSetId() ;

11: // Write object id of a parametrization set to mover 2

IF ipXpu.TcIoMover (2) .SetParameterizationSetId (nParaSet0Oid)

nState :=
END IF

nState + 1;

&3

- v
@i o-a| s
Search Solution Explorer (Ctrl+ Q)

R] Solution ' SFmewree e (1 project)

4 B e N e

A License
b @ Real-Time
b B Tasks
i Routes
U3 Type System
4 TcCOM Objects
i ﬂ XPlanar
b [ Partt
E Areal
b [ Moverd330_1
b B Moverd330_2
b [ Moverd330_3
b [ Moverd330 4
b [l Object7 (XPlanarMoverParametrizationSet)
b [ MOTION

P (- [T peye R ——

= Tonioe T o =

=l aonazzo K (]
[APMS000 0000 Gy tlementy ]
L

Telotplans

(e |

T Ouect CPanariiov- 01D

AP0

'3000m001
101010140

100 —

THEN

Example Mover Parameter Set

Access to Tclo parameters is shown as an example by reading the
MoverParametrizationSet OTCID of a mover. Calling the Init param-
eters is done in the same way for all Tclo parameters.

» Expand Solution Explorer
» Double-click on SYSTEM

» Click on the Parameter (Init) tab
» Expand General
» Read the value for ParametrizationSetld

TF5890 Version: 1.2.1 BECKHOFF
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Access to scope parameters

Using Tc3_XPLanarUtility allows access to all scope parameters of
the XPlanar. All scope parameters are called in the same way.

VAR
stOutputForce:MoverVector;

END VAR

20: // Read output force of mover 1 from scope data
stOutputForce := ipXpu.TcIoMover (1) .ScopeAdr.GetOutputForce()";
nState := nState + 1;

15.1.3.3  Samples of frequently used methods

You need these calls to access various parameters in the PLC:

Start Mover Redetection (Mover Detection)

0: //Start mover redetection
ipXpu.SetStartMoverRedetection () ;
nState := nState +1;

Get Mover Detection Status (Mover Detection)

VAR
stMoverDetectionStatus:MoverDetectionStatus;
END VAR
50: // Read mover detection status
stMoverDetectionStatus := ipXpu.GetMoverDetectionStatus();
IF stMoverDetectionStatus = MoverDetectionStatus.DetectionSuccessful THEN
nState := nState + 1;
END IF

Get Mover Detection Infos (Mover Detection)

VAR
stMoverDetectionInfo:ST TcIoMoverDetectionInfos;
END VAR

60: // Read mover detection infos
stMoverDetectionInfo := ipXpu.GetMoverDetectionInfos();
IF stMoverDetectionInfo.TotalDetected = stMoverDetectionInfo.TotalDetected
AND stMoverDetectionInfo.APM4330Detected = stMoverDetectionInfo.APM4330Expected THEN
nState := nState + 1;
END IF

Mover Detection Setup (Mover Detection)

VAR
arMoverDetectionSetup:ARRAY[0..4] OF ST TcIoMoverDetectionSetup;
END VAR

2: // Adapt mover detection setup
// Set number of APM4330

arMoverDetectionSetup[0] .MoverType := XPlanarMoverType.APM4330;
arMoverDetectionSetup[0] .ExpectedCount := 4;

// Set number of APM4220

arMoverDetectionSetup[l] .MoverType := XPlanarMoverType.APM4220;
arMoverDetectionSetup[l] .ExpectedCount := 0;

// Set number of APM4221

arMoverDetectionSetup[2] .MoverType := XPlanarMoverType.APM4221;
arMoverDetectionSetup[2] .ExpectedCount := 0;

// Set number of APM4550

arMoverDetectionSetup[3] .MoverType := XPlanarMoverType.APM4550;
arMoverDetectionSetup[3] .ExpectedCount := 0;

ipXpu.SetMoverDetectionSetup (4, ADR (arMoverDetectionSetup)) ;
nState := nState - 1;

Set CoordMoverCommunicationCmd (Mover Identification)

10: // Start coordianted mover communication command
ipXpu.SetCoordMoverCommunicationCmd (CoordinatedMoverCommCommand.IdentifyAndAssignPossible) ;
nState := nState + 1;

BECKHOFF Version: 1.2.1 TF5890 —101



PLC libraries

Get CoordMoverCommunicationStatus (Mover Identification)

VAR
stCoordMoverCommStatus:CoordinatedMoverCommStatus;
END VAR
11: // Check for identification in process
stCoordMoverCommStatus := ipXpu.GetCoordMoverCommStatus () ;
IF stCoordMoverCommStatus = CoordinatedMoverCommStatus.CommunicationInProcess THEN
nState := nState + 1;
END IF
12: // Check result of mover identification

stCoordMoverCommStatus := ipXpu.GetCoordMoverCommStatus () ;
IF stCoordMoverCommStatus = CoordinatedMoverCommStatus.CommunicationSuccessful THEN
nState := 20;

ELSIF stCoordMoverCommStatus = CoordinatedMoverCommStatus.CommunicationFailed THEN
// Error: Identification failed
nState := 9990;

END IF

Get IdentifiedMoverBtn (Mover Identification)

723

// Check IdentifiedMoverBtn
sBtn := ipXpu.TcIoMover (l).GetIdentifiedMoverBtn();
nState := nState + 1;

Reading out a single ID bumper (Mover Identification)

70:

73

72

The code shows an example of how the bumper ID
APM9001-0000-4xxx of a single mover can be read:

// Set mover communication command - start reading id-bumper

IF ipXpu.TcIoMover (1) .SetMoverCommunicationCommand (MoverCommunicationCommand.GetMoverBtn) THEN

nState := nState + 1;
END IF

// check status

stMoverCommunicationStatus := ipXpu.TcIoMover (1) .GetCommunicationStatus();

IF stMoverCommunicationStatus = MoverCommunicationStatus.CommunicationSuccessful THEN
nState := nState + 1;

END IF

// Check IdentifiedMoverBtn
sBtn := ipXpu.TcIoMover (1) .GetIdentifiedMoverBtn();
nState := nState + 1;

Switch Controllers on/off

80:

// Switch contoller on/off
stTcIoControllersOn.x := TRUE;

stTcIoControllersOn.y := TRUE;
stTcIoControllersOn.z := FALSE;
stTcIoControllersOn.a := TRUE;
stTcIoControllersOn.b := TRUE;
stTcIoControllersOn.c := TRUE;

IF ipXpu.TcIoMover (1) .SetControllersOn (stTcIoControllersOn) THEN
nState := nState + 1;
END_IF

Leaving Movement Area

90:

// Leave MovementArea

stEnterOrLeaveMovementareaParameters XYC.MovementAreaOID := 0; // Set to 0 to remove a mover
stEnterOrLeaveMovementareaParameters XYC.Positions.x := 0;
stEnterOrLeaveMovementareaParameters XYC.Positions.y := 0;
stEnterOrLeaveMovementareaParameters XYC.Positions.C := 0;

IF ipXpu.TcIoMover (1) .SetMovementArea XYC (stEnterOrLeaveMovementareaParameters XYC) THEN
nState := nState + 1;
END IF
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Enter Movement Area

91: // Enter MovementArea

stEnterOrLeaveMovementareaParameters XYC.MovementAreaOID := 16#01010020; // Set to OTCID of Part-
Object

stEnterOrLeaveMovementareaParameters XYC.Positions.x := 120; // approximate x-position

stEnterOrLeaveMovementareaParameters XYC.Positions.y := 120; // approximate y-position

stEnterOrLeaveMovementareaParameters XYC.Positions.C := 0; // approximate c-position

IF ipXpu.TcIoMover (1) .SetMovementArea XYC (stEnterOrLeaveMovementareaParameters XYC) THEN
nState := nState + 1;
END IF

Get IsDcLinkVoltageAvailable (Aps4322/Aps42xx)

100: // Get "IsDcLinkVoltageAvailable"
bDcLinkVoltageAvailable := ipXpu.TcIoTile(l,1).GetDcLinkAvailable();
nState := nState + 1;

Get TileType (Aps4322/Aps42xx)

110: // Get Tiletype
stTileType := ipXpu.TcIoTile(l,1).GetTileType()
nState := nState + 1;

Get GetDrvTemperatureMax (only APS42xx)

110: // Get highest temperature of this tile - only available for Aps42xx tiles!
stApsd42xxDrvInfo := ipXpu.TcIoTile(l,1).Aps42xx.GetDrvTemperatureMax () ;
stAps42xxDrvInfo.fValue; // Temperature in Deg
stApsd42xxDrvInfo.nSubTileIndex; // Index of the sub-tile with the highest temperature
stAps42xxDrvInfo.eSensorLocation; // Sensor location on the sub-tile --> north, south,
nState := nState + 1;

Read CoE data "General"

140: // Read CoE-Data "General" from Aps4322/Aps42xx tiles

sCoE_Btn := ipXpu.TcIoTile(1l,1) .CoE General.GetCoeBtn();
sCoE_DeviceName := ipXpu.TcIoTile(l,1).CoE General.GetDeviceName () ;
//

70 coo

// Go on like this with all relevant CoE-data

nState := nState + 1;

Read CoE data "Diag Data"

150: // Read CoE-Data "Diag Data" from Aps4322 tiles

fTileTemperatureNorth := ipXpu.TcIoTile(1l,1) .Aps4322.CoE DiagData.GetTemperatureNorth();
fTileTemperatureEast := ipXpu.TcIoTile(1l,1) .Aps4322.CoE_DiagData.GetTemperatureEast () ;
fTileTemperatureSouth = ipXpu.TcIoTile(1l,1) .Aps4322.CoE DiagData.GetTemperatureSouth();
fTileTemperatureWest := ipXpu.TcIoTile(1l,1) .Aps4322.CoE DiagData.GetTemperatureWest ()
fTileTemperatureCenter := ipXpu.TcIoTile(1l,1).Aps4322.CoE DiagData.GetTemperatureCenter();
//

//

// Go on like this with all relevant CoE-data

nState := nState + 1;
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15.1.3.4 Obsolete functions

Reading the CoE parameters

This function is obsolete and should not be used.

Updating a CoE object
The Tc3_XPlanarUtility coordinates access to CoE data to avoid
communication errors. You can only update the data of one CoE ob-
ject at a time. Parallel access to modules within an EtherCAT master
is not permitted. These types of function blocks and methods must
not be used in FOR-loops or similar.
30: // Update CoE Data - DONT USE IN FOR-LOOP !!!

IF ipXpu.TcIoTile(1l,1) .Aps4322.CoE.DiagData.Update () THEN

fTempl :=ipXpu.TcIoTile(l,1) .Aps4322.CoE.DiagData.TemperatureCenter;

nState := nState + 1;
END IF

jlo

Access to all data of a CoE object

This function is obsolete and should not be used.

The entire CoE object is always read with the Update method. If, for
example, all temperatures are to be read, the entire object can be
made available with the All property.

31: // Update CoE Data - DO NOT USE IN FOR-LOOP !!!
IF ipXpu.TcIoTile(l,1) .Aps4322.CoE.DiagData.Update () THEN

stCoeDriveDiagData := ipXpu.TcIoTile(l,1).Aps4322.CoE.DiagData.All;
nState := nState + 1;
END IF
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15.1.4  Visualization

NOTICE

Visualization only serves as support during programming
The visualization is only for support during programming of an
XPlanar system and cannot be used for visualization in the plant
operator interface.

15.1.4.1  Adding a visualization to a project

TE A » Expand Toolbox > Tc3_XPlanarUTtility
» Press and hold the left mouse button and drag VI_XPlanar_Di-
3 XPlanarUtilit, agnostics into the project window Visualization

Pointer
MoverStatus_Sub
PartDiag_Sub
SingleTileDiag_Sub
Tile_Sub
TileDiag_Sub
VI_MoverDiag
VI_NumberHollow
VI_NumberSub
VI_NumberSubMover

“=  VI_PartDiag

“&  V|_TileDiag

]

22, VI_XPlanarDiagnosis

= VI_XPlanarXPU

> VisuDialogs

Visuatzation + |

BECKHOFF XPlanar Utility

Home Areas Parts Tiles Movers ~ Tracks  Groups Functions ~ Settings
Overview
Areas Parts Tiles
Numbe Numbor % mber %
Group Tracks Movers
mmmmm %
Nomo s Number
£
aaaaaaa %
PUAT0 %o %
AAAAAAA %
Total ®s  %d

The visualization is displayed in the project window Visualization.
» If required, enlarge the visualization for better operability
» If necessary, position the visualization in the project window
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15.1.5 Parameters
15.1.5.1  FB_TcIoXPlanarEnvironment

15.1.5.1.1  Method

Parameter Group Return Type

Input Type

Explanation

Init - BOOL

BOOL

Initialization

GetXpuOids - BOOL

Updates the object ID list
and the number of Planar
Groups that can be retrieved
via P_XpuOQids or P_Xpu-
Count.

GetEnvironmentOids |- BOOL

Updates the object ID list
and the number of Planar
Groups that can be retrieved
via P_EnvironmentQOids or
P_EnvironmentCount.

GetGroupOids - BOOL

Updates the object ID list
and the number of Planar
Groups that can be retrieved
via the P_GroupOids or
P_GroupCount.

GetTrackOids - BOOL

Updates the object ID list
and the number of Planar
Tracks that can be retrieved
via the P_TrackOids or
P_TrackCount property.

Subitem

TcloXpu - |_TcloXPlanarPro-
cessingUnit

UDINT

Selects an Xpu for further
operation by entering the
number or OTCID of this

Xpu.

McEvironment - |_McPlanarEnvi-
ronement

UDINT

Selects a planar environ-
ment for further operation by
entering the number or OT-
CID of this environment.

McGroup - |_McPlanarGroup

UDINT

Selects a Planar Group for
further operations by enter-
ing the number or OTCID of
this group.

McTrack - |_McPlanarTrack

UDINT

Selects a Planar Track for
further operations by enter-
ing the number or OTCID of
the track.

McMover - |_McPlanarMover

UDINT

Selects a Planar Mover for
further operations by enter-
ing the number or OTCID of
the mover.
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15.1.5.1.2  Properties
Parameter Group Return Type Input Type Explanation
P_XpuCount - UDINT - Returns the number of Xpus.
P_XpuOids - REFERENCE TO |- Returns the object ID list of
ARRAY the Xpus.
[1..Param_TcloX-
PlanarEnviron-
ment.MaxProcessin-
gUnits] OF OTCID
P_Environment- - UDINT - Returns the number of Pla-
Count nar Environments.
P_EnvironmentOids |- REFERENCE TO |- Returns the object ID list of
ARRAY the Planar Environment.
[1..Param_TcloX-
PlanarEnviron-
ment.MaxEnviron-
ments] OF OTCID
P_GroupCount - UDINT - Returns the number of Pla-
nar Groups.
P_GroupQids - REFERENCE TO |- Returns the object ID list of
ARRAY the Planar Group.
[1..Param_TcloX-
PlanarEnviron-
ment.MaxGroups]
OF OTCID
P_TrackCount - UDINT - Returns the number of Pla-
nar Tracks.
P_TrackOids - REFERENCE TO |- Returns the object ID list of
ARRAY the Planar Tracks.
[1..Param_TcloX-
PlanarEnviron-
ment.MaxTracks]
OF OTCID
P_MoverCount - UDINT - Returns the number of Pla-
nar Movers.
P_MoverQids - REFERENCE TO |- Returns the object ID list of
ARRAY the Planar Mover.
[1..Param_TcloX-
PlanarEnviron-
ment.MaxMcPlanar-
Movers] OF OTCID
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15.1.5.2  FB_TcloXPlanarProcessingUnit - I_TcIoXPlanarProcessingUnit

15.1.5.2.1  Method - parameter (Init)

Parameter Group Return Type Input Type Explanation

GetOperationMode |General XPlanarOperation- |- Indicates the selected op-

Mode eration mode.

GetEtherCatMaster- |General OTCID — Returns the ID of the

SyncTaskObjectld EtherCAT Master Sync
Task.

GetDetectionMode |MoverDetection DetectionMode — Returns the Detection
Mode.

SetDetectionMode MoverDetection BOOL DetectionMode |Sets the Detection Mode
for the next Mover Detec-
tion.

SetStartMoverRede- |MoverDetection BOOL — Starts Mover Detection.

tection

SetMoverDetection- |MoverDetection BOOL UNIT, PVOID |Sets the Mover Detection

Setup setup based on the num-
ber and address of a se-
ries of Mover Detection
setups.

SetCoordMoverCom- |MoverDetection BOOL Coordinated-  |Starts Mover Detection

municationCmd MoverComm- |based on the selected

Command communication command
for detecting the movers.
15.1.5.2.2  Method - parameter (Online)

Parameter Group Return Type Input Type Explanation

GetDriverVersion ProcessingUnit STRING - Returns the XPlanar driver
version as a STRING.

GetTaskCount ProcessingUnit UDINT - Returns the number of
configured tasks.

GetTaskOid ProcessingUnit BOOL - Updates the object ID list
of all configured tasks. The
list can be accessed via
the P_TaskOids property.

GetPartCount Parts UDINT - Returns the number of
configured parts.

GetPartOid Parts BOOL - Updates the object ID list
of all configured tasks. The
list can be accessed via
the P_PartOids property.

GetTileCount Tiles UDINT - Returns the number of
configured tiles.

GetTileOid Tiles BOOL - Updates the object ID list
of all configured tasks. The
list can be accessed via
the P_TileOids property.

GetMovementArea- |MovementAreas UDINT - Returns the number of

Count configured movement ar-
eas.
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Parameter Group Return Type Input Type Explanation
GetMovementArea- |MovementAreas BOOL - Updates the object ID list
Oid of all configured tasks. The
list can be accessed via
the P_MovementAreaOids
property.
GetMoverCount Mover UDINT - Returns the number of all
movers.
GetMoverOids Mover BOOL - Updates the object ID of all
movers.
GetAmbiguouslyDe- [Mover UDINT - Returns the number of
tectedMoverCount movers that were not un-
ambiguously detected.
GetAmbiguouslyDe- |Mover REFERENCE TO - Returns the information of
tectedMover DetectedMoverinfo the movers that were not
unambiguously detected.
GetMoverDetection- |Mover REFERENCE TO - Returns the information of
Infos ST_TcloMoverDetec- detected movers.
tionInfos
GetMoverDetection- |Mover REFERENCE TO - Returns the current status
Status MoverDetectionSta- of the Mover Detection.
tus
GetCoordMover- Mover REFERENCE TO - Returns the current status
CommStatus CoordinatedMover- of the Mover Detection.
CommStatus
GetCoordMoverCom-|Mover DWORD - Returns the error ID of the
municationErrorld last incorrect Mover Detec-
tion.
GetMoverCoupling- |MoverCouplings UDINT - Returns the number of all
Count mover couplings. (Rigidly
coupled movers)
GetMoverCoupling- |MoverCouplings BOOL - Updates the object ID of all
Oids mover couplings. (Rigidly
coupled movers)
GetProcessingLi- ProcessingLines UINT - Returns the number of pro-
nesCount cessing lines.
GetProcessingLine- |ProcessingLines BOOL - Updates the object ID list
Oids of all processing lines. The
list can be accessed via
the P_ProcessingLineOids
property.
GetParametrization- |ParametrizationSets |UINT - Returns the number of Pa-
SetCount rameter Sets.
GetParametrization- |ParametrizationSets |BOOL - Updates the object ID list
SetOids of all Parameter Sets. The
list can be accessed via
the P_ParametrizationSe-
tOids property.
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Parameter

Group

Return Type

Input Type

Explanation

Init

Initializing

BOOL

BOOL

Initializes Xpu.

InitNc3

Initializing

BOOL

BOOL

Initializes the Mc_Mover
objects. This method is
called once in the Init()
method. The method
should only be repeated
separately if the order of
the movers has changed.
The link between
Tclo_XPlanarMover and
Mc_XPlanarMover can be
changed after a Mover
Identification.

Subitems

TcloMover

|_TcloXPlanarMover

UDINT

Selects a Tclo mover for
further operation by enter-
ing the number or OTCID
of the selected Tclo
mover.

TcloMoverCoupling

|_TcloXPlanarMover-
Coupling

UDINT

Selects a Tclo mover cou-
pling for further operation
by entering the number or
OTCID of the selected
Tclo mover coupling.

McMover

I_MCPlanarMover

UDINT

Selects a Mc mover for fur-
ther operation by entering
the number or OTCID of
the selected Mc mover.

TcloMovementArea

|_TcloXPlanarMove-
mentArea

UDINT

Selects a MovementArea
for further operation by en-
tering the number or OT-
CID of the selected Move-
mentArea.

TcloPart

|_TcloXPlanarPart

UDINT

Selects a part for further
operation by entering the
number or OTCID of the
selected part.

TcloParaSet

|_TcloMover-
ParametrizationSet

UDINT

Selects a Parameter Set
for further operation by en-
tering the number or OT-
CID of the selected Pa-
rameter Set.

TcloTile

|_TcloXPlanarTile

UDINT, UDINT

Selects a tile for further op-
eration by entering the
number or OTCID of the
selected tile.
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Parameter Group Return Type Input Type Explanation

CoETile - |_Aps4322Drive UDINT, UDINT |Selects a tile for further op-
eration (access to the CoE
parameter of the
APS4322) by entering the
numbers of the part and
the tile or the OTCID of the
selected tile.

15.1.5.2.3  Properties

Parameter Group Return Type Input Type Explanation

P_MoverCoupling- |- REFERENCE TO |- Returns the object ID of all

Oids ARRAY mover couplings (rigidly cou-

[0..Param_TcloX-
PlanarEnviron-
ment.MaxMover-
sPerXpu] of OTCID

pled movers).

[0..Param_TcloX-
PlanarEnviron-
ment.MaxTilesPer-

P_MoverQids - REFERENCE TO - Returns the object ID of all
ARRAY movers.
[0..Param_TcloX-
PlanarEnviron-
ment.MaxMover-
sPerXpu] of OTCID

P_PartOids - REFERENCE TO |- Returns the object ID of all
ARRAY parts.
[0..Param_TcloX-
PlanarEnviron-
ment.MaxParts] of
OTCID

P_TaskOids - REFERENCE TO |- Returns the object ID of all
ARRAY [1..12] of tasks.
OTCID

P_TileOids - REFERENCE TO - Returns the object ID of all
ARRAY tiles per part.

[0..Param_TcloX-
PlanarEnviron-
ment.MaxAreas]

Part] of OTCID
P_MovementArea- |- REFERENCE TO |- Returns the object ID of all
Oids ARRAY MovementAreas.

P_Parametrization-
SetOids

REFERENCE TO
ARRAY
[0..Param_TcloX-
PlanarEnviron-
ment.MaxMover-
ParametrizationSets]

Returns the object ID of all
Parameter Sets.
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15.1.5.3  FB_TcIoXPlanarMovementArea - I_TcloXPlanarMovementArea

15.1.5.3.1  Method - parameter (Init)

Parameter Group Return Type Input Type Explanation

Init - BOOL BOOL Initialization

GetObjectName - STRING(31) - Returns the name of this
TcCOM object.

GetlsIncludedin- - BOOL - Returns the information

MoverDetection that this area is included in
Mover Detection.

GetPartConfigura- |- PartConfiguration UINT Returns the configuration

tions of the part based on an in-
dex.

15.1.5.3.2  Method - parameter (Online)

Parameter Group Return Type Input Type Explanation

GetDetectedMover- |- UDINT - Returns the number of de-

Count tected movers in this area.

GetDetectedMover- |- ST_TcloDetected- Int Returns information about

Info Moverinfo a mover in this area based
on an index.

GetMoverCount - UDINT - Returns the current num-
ber of movers in this area.

GetPartCount - UDINT - Returns the number of

parts in this area.
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15.1.5.4  FB_TcIoXPlanarMover - I_TcIoXPlanarMover
15.1.5.4.1  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
Init - BOOL BOOL Initialization
GetObjectName - STRING(20) - Returns the name of this
TcCOM object.
GetlpMcMover - |_McPlanarMover - Returns the interface of
the linked NC mover ob-
ject.
GetAccessoryld General MoverAccessorylD |- Returns the configured ac-
cessory ID of this mover.
GetAccessoryld- General UDINT - Returns the number of
Count configured accessory IDs
that are configured for this
mover.
GetBTN General STRING(13) - Returns the BTN of this
mover.
GetMoverType General XPlanarMoverType |- Returns the mover type.
GetMover- General OTCID - Returns the Parameter Set
ParametrizationSetld that is configured for this
mover.
GetTaskOid General OTCID - Returns the task object ID
of this mover.
SetMover- General BOOL OTCID Sets a new Parameter Set
ParametrizationSe- object ID for this mover.
tOid
SetTaskOid General BOOL OTCID Sets a new task object ID
for this mover.
GetPayloadlnertia Payload ST_TcloPayload - Returns the payload inertia
of this mover.
GetPayloadPro- Payload ST_TcloPayload- - Returns the inertia prod-
ductsOfinertia ProductsOflnertia ucts of the payload of this
mover.
SetPayloadInertia Payload BOOL ST_TcloPay- |Sets the payload inertia of
load this mover.
SetPayloadPro- Payload BOOL ST _TcloPay- |Sets the inertia products of
ductsOfinertia loadProduct-  |the payload of this mover.
sOflnertia
GetSimulationMod-  |SimulationMode REFERENCE TO - Returns the start position
eStartPosition SimulationMod- of the mover in simulation
eStartPosition mode.
GetForceLimitMax ForceLimits REFERENCE TO - Returns the maximum
Force6D force limit of this mover.
GetForceLimitMin ForceLimits REFERENCE TO - Returns the minimum force
Force6D limit of this mover.
SetForceLimitMax ForceLimits BOOL Force6D Sets the maximum force
limit for this mover.
SetForceLimitMin ForceLimits BOOL Force6D Sets the minimum force
limit for this mover.
GetControllersOn Controller ST _TcloController- |- Returns the status of the
sOn controller of this mover.
SetControllersOn Controller BOOL ST TcloCon- |Sets the status of the con-
trollersOn troller for this mover.
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Parameter Group Return Type Input Type Explanation
SetMovementArea |Methods BOOL EnterOrLeave- |Sets the MovementArea
MovementArea-|parameters of this mover.
Parameters
SetMoverCommuni- |Communication BOOL MoverCommu- |Sets the mover communi-
cationCommand nicationCom- |cation command for this
mand mover.
GetPositionOffset Position Offset MoverVector - Returns the current posi-
tion offset of this mover.
SetPositionOffset Position Offset BOOL MoverVector |Sets a position offset for
this mover.
15.1.5.4.2  Method - parameter (Online)
Parameter Group Return Type Input Type Explanation

GetActualPositions

MoverPositionInfo

Returns the position infor-
mation of this mover.

GetNcMoverOid - OTCID - Returns the object ID of
the linked NC mover ob-
ject.

GetNcPartOid - OTCID - Returns the object ID of
the NC part object ID.

GetBumperHwVer- |Communication STRING(13) - Returns the hardware ver-

sion sion of the mounted
ID bumper. The ID com-
munication must be trig-
gered first.

GetCommeErrorld Communication DWORD - Returns the ID of the error
of the last ID communica-
tion triggered.

GetSignalToNoiseR- [Communication LREAL - Returns the signal-to-noise

ation ratio of the last ID commu-

nication triggered.

GetCommunication-

Communication

MoverCommunica-

Returns the communica-

Status tionStatus tion status of the mover.

GetCurrentCommuni-|Communication UDINT — Returns the number of

cationAttempt communication attempts of
the last ID communication
triggered.

GetFileTransfer- Communication UDINT - Returns the progress of

Progress

the current file transfer -
only for firmware updates
of the mover.

GetFirmwareVersion

Communication

MoverFirmwareVer-
sion

Returns the firmware ver-
sion of the installed
bumper. The ID communi-
cation must be triggered
first.

Getldentified- Communication STRING(13) - Returns the last recog-

BumperBtn nized BTN of the mounted
bumper. The ID communi-
cation must be triggered
first.

Getldentified- Communication STRING(13) - Returns the last recog-

MoverBtn nized BTN of the mover.

The ID communication
must be triggered first.
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15.1.5.4.3  Properties
Parameter Group Return Type Input Type Explanation
ScopeAdr - |_XPlanarMoverSco- |- Returns the access to the
peAdr scope interface of this
mover.
15.1.5.4.4  1_TcloXPlanarMoverScopeAdr
15.1.5.4.41 Method
Parameter Group Return Type Input Type Explanation
GetActualPosition - POINTER TO - Returns the current posi-
MoverVector tion from the scope data.
GetActualVelocity - POINTER TO - Returns the current veloc-
MoverVector ity from the scope data.
GetActualAccelera- |- POINTER TO - Returns the current accel-
tion MoverVector eration from the scope
data.
GetlnternalPosition- |- POINTER TO — Returns the interpolated
Setpoints MoverVector position setpoints from the
scope data.
GetinternalVelocity- |- POINTER TO - Returns the interpolated
Setpoints MoverVector velocity setpoints from the
scope data.
GetlnternalAccelera- |— POINTER TO - Returns the interpolated
tionSetpoints MoverVector acceleration setpoints from
the scope data.
GetExternalPosition- |— POINTER TO - Returns the external posi-
Setpoints MoverVector tion setpoints from the
scope data.
GetExternalVelocity- |- POINTER TO - Returns the external veloc-
Setpoints MoverVector ity setpoints from the
scope data.
GetExternalAccelera- |— POINTER TO - Returns the external accel-
tionSetpoints MoverVector eration setpoints from the
scope data.
GetForceLimit - POINTER TO - Returns the current force
Force6D limit from the scope data.
GetForceLimitAdap- |- POINTER TO LREAL |- Returns the current adjust-
tionFactor ment factor for the force
limit from the scope data.
GetLimitedOutput- |- POINTER TO - Returns the limited output
Forces MoverVector force from the scope data.
GetMovementarea- |- POINTER TO OTCID |- Returns the Move-
OID mentArea object ID from
the scope data.
GetNcDcTimeStamp |- POINTER TO ULINT |- Returns the NC-DC time-
stamp from the scope
data.
GetOutputForces - POINTER TO - Returns the output force
MoverVector from the scope data.
GetPartOID - POINTER TO OTCID |- Returns the object ID of
the part from the scope
data.
GetPositionError - POINTER TO - Returns the position error
MoverVector from the scope data.
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Parameter Group Return Type Input Type Explanation

GetPositionOnCur- |- POINTER TO Posi- |- Returns the part based on

rentPart tion2D_LREAL the XY-position of the
scope data.
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15.1.5.5 FB_TcloXPlanarMoverCoupling - I_TcIoXPlanarMoverCoupling
15.1.5.5.1  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
Init - BOOL BOOL Initialization
GetObjectName - STRING(20) - Returns the name of this
TcCOM object.
GetMover- General OTCID - Returns the Parameter Set
ParametrizationSetld that is configured for this
mover.
SetMover- General BOOL OTCID Sets a new Parameter Set
ParametrizationSe- object ID for this mover.
tOid
GetPayloadlnertia Payload ST_TcloPayload - Returns the payload inertia
of this mover.
GetPayloadPro- Payload ST_TcloPayload- - Returns the inertia prod-
ductsOfinertia ProductsOflnertia ucts of the payload of this
mover.
SetPayloadInertia Payload BOOL ST_TcloPay- |Sets the payload inertia of
load this mover.
SetPayloadPro- Payload BOOL ST_TcloPay- |[Sets the inertia products of
ductsOfinertia loadProduct-  |the payload of this mover.
sOflnertia
GetForcelLimitMax Force Limits REFERENCE TO - Returns the maximum
Force6D force limit of this mover.
GetForceLimitMin Force Limits REFERENCE TO - Returns the minimum force
Force6D limit of this mover.
SetForceLimitMax Force Limits BOOL Force6D Sets the maximum force
limit for this mover.
SetForceLimitMin Force Limits BOOL Force6D Sets the minimum force
limit for this mover.
GetControllersOn Controller ST_TcloController- |- Returns the status of the
sOn controller of this mover.
SetControllersOn Controller BOOL ST _TcloCon- |Sets the status of the con-
trollersOn troller for this mover.
GetPositionOffset PositionOffset MoverVector - Returns the current posi-
tion offset of this mover.
SetPositionOffset PositionOffset BOOL MoverVector |Sets a position offset for
this mover.
15.1.5.5.2  Method - parameter (Online)
Parameter Group Return Type Input Type Explanation
GetActualPositions |- MoverPositionInfo - Returns the position infor-
mation of this mover.
GetNcMoverOid - OTCID - Returns the object ID of
the linked NC mover ob-
ject.
GetSubMoverCount |- UDINT - Returns the number of
submovers.
GetSubMoverOids |- BOOL - Reads all submover object
IDs.
15.1.5.5.3  Properties
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Parameter Group Return Type Input Type Explanation
P_SubMoverQids - REFERENCE TO Ar- |- Returns the object ID of all
ray [O.. submovers.
Param_TcloX-
PlanarEnviron-
ment.MaxMover-
sPerXpu] OF OTCID
ScopeAdr - |_XPlanarMoverCou- |— Returns the access to the
plingScopeAdr scope interface of this
mover coupling.
15.1.5.5.4 1_TcloXPlanarMoverCouplingScopeAdr
Parameter Group Return Type Input Type Explanation
GetActualPosition - POINTER TO - Returns the current posi-
MoverVector tion from the scope data.
GetActualVelocity - POINTER TO - Returns the current veloc-
MoverVector ity from the scope data.
GetActualAccelera- |- POINTER TO - Returns the current accel-
tion MoverVector eration from the scope
data.
GetlnternalPosition- |- POINTER TO - Returns the interpolated
Setpoints MoverVector setpoints from the scope
data.
GetinternalVelocity- |- POINTER TO - Returns the interpolated
Setpoints MoverVector velocity setpoints from the
scope data.
GetlnternalAccelera- |— POINTER TO - Returns the interpolated
tionSetpoints MoverVector acceleration setpoints from
the scope data.
GetExternalPosition- |- POINTER TO - Returns the external posi-
Setpoints MoverVector tion setpoints from the
scope data.
GetExternalVelocity- |- POINTER TO - Returns the external veloc-
Setpoints MoverVector ity setpoints from the
scope data.
GetExternalAccelera- |- POINTER TO - Returns the external accel-
tionSetpoints MoverVector eration setpoints from the
scope data.
GetForceLimit - POINTER TO - Returns the current force
Force6D limit from the scope data.
GetForceLimitAdap- |- POINTER TO LREAL |- Returns the current adjust-
tionFactor ment factor for the force
limit from the scope data.
GetLimitedOutput- |- POINTER TO - Returns the limited output
Forces MoverVector force from the scope data.
GetMovementarea- |- POINTER TO OTCID |- Returns the Move-
OID mentArea object ID from
the scope data.
GetNcDcTimeStamp |— POINTER TO ULINT |- Returns the NC DC time-
stamp from the scope data
GetOutputForces - POINTER TO - Returns the output force
MoverVector from the scope data.
GetPartOID - POINTER TO OTCID |- Returns the part object ID
from the scope data.
GetPositionError - POINTER TO - Returns the position error
MoverVector from the scope data.

18—

TF5890

Version: 1.2.1 BECKHOFF



PLC libraries

Parameter Group Return Type Input Type Explanation
GetPositionOnCur- |- POINTER TO Posi- |- Returns the part based on
rentPart tion2D_LREAL the XY-position of the
scope data.
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15.1.5.6  FB_TcIoXPlanarPart - I_TcIoXPlanarPart

15.1.5.6.1  Method - parameter (Init)

Parameter Group Return Type Input Type Explanation

Init - BOOL BOOL Initialization

GetObjectName - STRING(31) - Returns the name of this
TcCOM object.

GetActivelndex - UINT - Returns the active index of
this part.

GetCoeControlWord |- UINT - Returns the CoE control
word of the part.

GetPositions - PartConfiguration - Returns the XY-position
based on the part.

SetStartMoverRede- |- BOOL - Triggers the Mover Detec-

tection tion for this part.

15.1.5.6.2 Method - parameter (Online)

Parameter Group Return Type Input Type Explanation

GetCoeStatusWord |- UINT - Returns the CoE status
word of this part.

GetMoverDetection- |- REFERENCE TO - Returns the information for

Infos PartMoverDetection- part-based Mover Detec-

Infos tion, based on the part.

GetMoverDetection- |- MoverDetectionSta- |- Returns the Mover Detec-

Status tus tion status based on the
part.

GetTileCount - UDINT - Returns the number of tiles
of the part.

GetTileObjectlds - OTCID UINT Returns the object ID of a
specific tile of the part. Use
the input as the index of
the requested object ID.

Subitems

TileCoe - |_Aps4322Drive UINT Returns the CoE interface
of the tile using the input
parameter as an index.

TileTclo - |_TcloXPlanarTile UINT Returns the interface of
the tile using the input pa-
rameter as an index.

15.1.5.6.3  Properties

Parameter Group Return Type Input Type Explanation

P_TileOids - REFERENCE TO Ar- |- Returns the object ID of all

ray tiles of the part.

[0...Param_TcloX-
PlanarEnviron-
ment.MaxTilesPer-
Part] OF OTCID
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15.1.5.7 FB_TcIoXPlanarTile — I_TcloXPlanarTile
15.1.5.7.1  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
Init - BOOL BOOL Initialization
GetObjectName - STRING(31) - Returns the name of this
TcCOM object.
GetTaskOid - OTCID - Returns the object ID of
the task for this tile.
GetTilePositionOn- |- ST_TcloTilePosi- - Returns the position of the
Part tionOnPart tile based on the part.
15.1.5.7.2  Method - parameter (Online)
Parameter Group Return Type Input Type Explanation
GetActDcLinkVoltage |- UINT - Returns the current DC
link voltage of the tile.
GetPowerSupplyCur- [— INT - Returns the current of the
rent tile's power supply.
GetCoeTimeToShut- |— UDINT - Returns the time-to-shut-
down down parameter of the tile.
GetDriveOid - OTCID - Returns the object ID of
the tile's drive.
GetDriveStatusWord |- UINT - Returns the status word of
the tile's drive.
GetFeedbackOid - OTCID - Returns the object ID of
the feedback of the tile.
GetNetld - AMSNETID - Returns the AMSNETID of
the tile.
GetObservedTile- - LREAL - Returns the observed
Power power of the tile.
GetPowerLimit - LREAL - Returns the power limit of
the tile.
GetPowerOverLimit- |- LREAL - Returns the power-over-
Factor limit factor of the tile.
GetSlaveAdr - UINT - Returns the slave address
of the tile.
GetTileType - TileType - Returns the type of the tile.
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15.1.5.8 FB_TcIoXPlanarMoverParametrizationSet — I_TcIoXPlanarMoverParametrizationSet
15.1.5.8.1  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
Init - BOOL BOOL Initialization
GetObjectName - STRING(20) - Returns the name of this
TcCOM object.
GetControllerParam- |- OTCID - Returns the object ID of
Oid the control parameter of
the mover parameter set.
GetFilterParamOid |- OTCID - Returns the object ID of
the filter parameters of the
mover parameter set.
GetGeneralParam- |- OTCID - Returns the object ID of
Oid the general parametriza-
tion of the mover parame-
ter set.
GetlnertiaParamQOid |- OTCID - Returns the object ID of
the inertia parametrization
of the mover parameter
set.
GetObserverParam- |- OTCID - Returns the object ID of
Oid the observer parameters of
the mover parameter set.
15.1.5.8.2  Properties
Parameter Group Return Type Input Type Explanation
Controller - |_TcloController- - Returns the interface of
Parametrization the control parameters.
Filter - |_TcloFilter- - Returns the interface of
Parametrization the filter parameters.
General - |_TcloGeneral- - Returns the interface of
Parametrization the general parameters.
Inertia - |_Tclolnertia- - Returns the interface of
Parametrization the inertia parametrization.
Observer - |_TcloObserver- - Returns the interface of
Parametrization the observer parameters.
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15.1.5.9  FB_TcIoControllerParametrization - I-TcloControllerParametrization
15.1.5.9.1  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
Init - BOOL BOOL Initialization
GetObjectName - STRING(20) - Returns the name of this
TcCOM object.
GetAAxisFeedFor- |- REFERENCE TO - Returns the feedforward
wardParameters RotationalFeedFor- parameters of the A-axis of
wardParameters the parameter set.
GetBAxisFeedFor- |- REFERENCE TO - Returns the feedforward
wardParameters RotationalFeedFor- parameters of the B-axis of
wardParameters the parameter set.
GetCAxisFeedFor- |- REFERENCE TO - Returns the feedforward
wardParameters RotationalFeedFor- parameters of the C-axis
wardParameters of the parameter set.
SetAAxisFeedFor- |- BOOL REFERENCE |Sets the feedforward pa-
wardParameters TO Rotation-  [rameters of the A-axis of
alFeedForward- |the parameter set.
Parameters
SetBAxisFeedFor- |- BOOL REFERENCE |Sets the feedforward pa-
wardParameters TO Rotation-  [rameters of the B-axis of
alFeedForward- |the parameter set.
Parameters
SetCAxisFeedFor- |- BOOL REFERENCE |Sets the feedforward pa-
wardParameters TO Rotation-  [rameters of the C-axis of
alFeedForward- |the parameter set.
Parameters
GetAAxisPIDT1Pa- |- REFERENCE TO - Returns the PIDT1 param-
rameters RotationalAxisPIDT1- eters of the A-axis of the
Parameters parameter set.
GetBAxisPIDT1Pa- |- REFERENCE TO - Returns the PIDT1 param-
rameters RotationalAxisPIDT1- eters of the B-axis of the
Parameters parameter set.
GetCAxisPIDT1Pa- |- REFERENCE TO - Returns the PIDT1 param-
rameters RotationalAxisPIDT1- eters of the C-axis of the
Parameters parameter set.
SetAAxisPIDT1Pa- |- BOOL REFERENCE |[Sets the PIDT1 parame-
rameters TO Rotation-  |ters of the A-axis of the pa-
alAxisPIDT1Pa-|rameter set.
rameters
SetBAxisPIDT1Pa- |- BOOL REFERENCE |Sets the PIDT1 parame-
rameters TO Rotation-  |ters of the B-axis of the pa-
alAxisPIDT1Pa-|rameter set.
rameters
SetCAxisPIDT1Pa- |- BOOL REFERENCE |Sets the PIDT1 parame-
rameters TO Rotation-  |ters of the C-axis of the
alAxisPIDT1Pa-|parameter set.
rameters
GetXAxisFeedFor- |- REFERENCE TO - Returns the feedforward
wardParameters LinearAxisFeedFor- parameters of the X-axis of
wardParameters the parameter set.
GetYAxisFeedFor- |- REFERENCE TO - Returns the feedforward
wardParameters LinearAxisFeedFor- parameters of the Y-axis of
wardParameters the parameter set.
BECKHOFF Version: 1.2.1 TF5890 —123



PLC libraries

Parameter Group Return Type Input Type Explanation
GetZAxisFeedFor- |- REFERENCE TO - Returns the feedforward
wardParameters LinearAxisFeedFor- parameters of the Z-axis of
wardParameters the parameter set.
SetXAxisFeedFor- |- BOOL REFERENCE |Sets the feedforward pa-
wardParameters TO LinearAxis- |rameters of the X-axis of
FeedForward- |[the parameter set.
Parameters
SetYAxisFeedFor- — BOOL REFERENCE |Sets the feedforward pa-
wardParameters TO LinearAxis- [rameters of the Y-axis of
FeedForward- |the parameter set.
Parameters
SetZAxisFeedFor- |- BOOL REFERENCE |Sets the feedforward pa-
wardParameters TO LinearAxis- |rameters of the Z-axis of
FeedForward- [the parameter set.
Parameters
SetXAxisPIDT1Pa- |- BOOL REFERENCE |Sets the PIDT1 parame-
rameters TO LinearAx- |ters of the X-axis of the pa-
isPIDT1Param- |[rameter set.
eters
SetYAxisPIDT1Pa- |- BOOL REFERENCE |[Sets the PIDT1 parame-
rameters TO LinearAx- [ters of the Y-axis of the pa-
isPIDT1Param- |[rameter set.
eters
SetZAxisPIDT1Pa- |- BOOL REFERENCE |Sets the PIDT1 parame-
rameters TO LinearAx- [ters of the Z-axis of the pa-
isPIDT1Param- |[rameter set.
eters
15.1.5.9.2  Properties
Parameter Group Return Type Input Type Explanation
P_GetObjectld - OTCID - Returns the object ID of

this TcCOM object.
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15.1.5.10

15.1.5.10.1

Method - parameter (Init)

FB_TcloFilterParametrization — I-TcIoFilterParametrization

Parameter

Group

Return Type

Input Type

Explanation

Init

BOOL

BOOL

Initialization

GetObjectName

STRING(20)

Returns the name of this
TcCOM object.

SetAAxisFilters

BOOL

UINT; PVOID

Sets the filter parameters
for the A-axis of the pa-
rameter set.

Use the UINT as the index
and the PVOID as the ad-
dress of a local variable
that is to be written to the
filter parameter set.

SetBAxisFilters

BOOL

UINT; PVOID

Sets the filter parameters
for the B-axis of the pa-
rameter set.

Use the UINT as the index
and the PVOID as the ad-
dress of a local variable
that is to be written to the
filter parameter set.

SetCAxisFilters

BOOL

UINT; PVOID

Sets the filter parameters
for the C-axis of the pa-
rameter set.

Use the UINT as the index
and the PVOID as the ad-
dress of a local variable
that is to be written to the
filter parameter set.

SetXAxisFilters

BOOL

UINT; PVOID

Sets the filter parameters
for the X-axis of the pa-
rameter set.

Use the UINT as the index
and the PVOID as the ad-
dress of a local variable
that is to be written to the
filter parameter set.
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Parameter Group

Return Type

Input Type

Explanation

SetYAxisFilters -

BOOL

UINT; PVOID

Sets the filter parameters
for the Y-axis of the pa-
rameter set.

Use the UINT as the index
and the PVOID as the ad-
dress of a local variable
that is to be written to the
filter parameter set.

SetZAxisFilters -

BOOL

UINT; PVOID

Sets the filter parameters
for the Z-axis of the pa-
rameter set.

Use the UINT as the index
and the PVOID as the ad-
dress of a local variable
that is to be written to the
filter parameter set.

15.1.5.10.2  Properties

Parameter Group

Return Type

Input Type

Explanation

P_GetObjectld -

OTCID

Returns the object ID of
this TcCOM object.
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15.1.5.11  FB_TcloGeneralParametrization — I-TcloGeneralParametrization
15.1.5.11.1  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
Init - BOOL BOOL Initialization
GetObjectName - STRING(20) - Returns the name of this
TcCOM object.
GetBrakeAccelera- |- LREAL - Returns the braking accel-
tion eration.
GetDefaultSetpoint- |- LREAL — Returns the default set-
CycleTime point cycle time.
GetDisabling- - LREAL - Returns the decrements of
ForceDecrement the disabling force per cy-
cle.
GetDisablingTime - LREAL - Returns the time the
mover has for disabling.
GetEnablingForceln- |— LREAL - Returns the increments of
crement the enabling force per cy-
cle.
GetEnablingTime - LREAL - Returns the time the
mover has for enabling.
SetDisabling- - BOOL LREAL Sets the decrements of the
ForceDecrement disabling force per cycle.
SetDisablingTime - BOOL LREAL Sets the time that the
mover has for disabling.
SetEnablingForceln- |- BOOL LREAL Sets the increments of the
crement enabling force per cycle.
SetEnablingTime - BOOL LREAL Sets the time that the
mover has for enabling.
GetPositionRefer- - PositionReference- |- Returns the current posi-
enceMode Mode tion reference mode.
GetPositionRefer- - LREAL - Returns the current posi-
enceZOffset tion offset reference for the
Z-axis.
GetSetpointinterpola- |- Setpointinterpolation (- Returns the current set-
tion point interpolation mode.
SetPositionRefer- - BOOL PositionRefer- |Sets the current position
enceMode enceMode reference mode.
SetPositionRefer- - BOOL LREAL Sets the current position
enceZOffset offset reference for the Z-
axis.
SetSetpointinterpola- |- BOOL Setpointinter- |Sets the current setpoint
tion polation interpolation mode.
SetBrakeAccelera- |- BOOL LREAL Sets the braking accelera-
tion tion.
SetDefaultSetpoint- |- BOOL LREAL Sets the default setpoint
CycleTime cycle time.
GetZPosAtEnable - LREAL - Returns the Z-position that
the mover attempts to
reach when enabled.
SetZPosAtEnable - BOOL LREAL Sets the Z-position that the

mover attempts to reach
when enabled.

15.1.5.11.2  Properties
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Parameter Group Return Type Input Type Explanation

P_GetObjectld - OTCID - Returns the object ID of
this TcCOM object.
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15.1.5.12 FB_TcloInertiaParametrization — I_TcloInertiaParametrization
15.1.5.12.1  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
Init - BOOL BOOL Initialization
GetObjectName - STRING(20) - Returns the name of this
TcCOM object.
GetBasiclnertia - ST_TcloPayload - Returns the basic inertia
GetProductsOfinerti- |— ST_TcloPayload- - Returns the product of in-
aParameters ProductsOflnertia ertia.
SetBasiclnertia - BOOL ST_TcloPay- |Sets the basic inertia.
load
SetProductsOflnerti- |- BOOL ST _TcloPay- |Sets the inertia products of
aParameters loadProduct-  |the payload.
sOflnertia
15.1.5.12.2  Properties
Parameter Group Return Type Input Type Explanation
P_GetObjectld - OTCID - Returns the object ID of
this TcCOM object.
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15.1.5.13  FB_TcloObserverParametrization —I_TcIloObserverParametrization
15.1.5.13.1  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
Init - BOOL BOOL Initialization
GetObjectName - STRING(20) - Returns the name of this
TcCOM object.
GetAAxisObserver- |- REFERENCE TO - Returns the observer pa-
Parameters Rotational AxisOb- rameters of the A-axis.
serverParameters
GetBAxisObserver- |- REFERENCE TO — Returns the observer pa-
Parameters Rotational AxisOb- rameters of the B-axis.
serverParameters
GetCAxisObserver- |- REFERENCE TO - Returns the observer pa-
Parameters Rotational AxisOb- rameters of the C-axis.
serverParameters
GetXAxisObserver- |- REFERENCE TO - Returns the observer pa-
Parameters LinearAxisObserver- rameters of the X-axis.
Parameters
GetYAxisObserver- |- REFERENCE TO - Returns the observer pa-
Parameters LinearAxisObserver- rameters of the Y-axis.
Parameters
GetZAxisObserver- |- REFERENCE TO - Returns the observer pa-
Parameters LinearAxisObserver- rameters of the Z-axis.
Parameters
SetAAxisObserver- |- BOOL REFERENCE |Sets the observer parame-
Parameters TO Rotation- ters of the A-axis.
alAxisObserver-
Parameters
SetBAxisObserver- |- BOOL REFERENCE |[Sets the observer parame-
Parameters TO Rotation- ters of the B-axis.
alAxisObserver-
Parameters
SetCAxisObserver- |- BOOL REFERENCE |Sets the observer parame-
Parameters TO Rotation- ters of the C-axis.
alAxisObserver-
Parameters
SetXAxisObserver- |- BOOL REFERENCE |[Sets the observer parame-
Parameters TO LinearAx- |ters of the X-axis.
isObserverPa-
rameters
SetYAxisObserver- |- BOOL REFERENCE |Sets the observer parame-
Parameters TO LinearAx- |ters of the Y-axis.
isObserverPa-
rameters
SetZAxisObserver- |- BOOL REFERENCE |Sets the observer parame-
Parameters TO LinearAx- |ters of the Z-axis.
isObserverPa-
rameters
15.1.5.13.2  Properties
Parameter Group Return Type Input Type Explanation
P_GetObjectld - OTCID - Returns the object ID of
this TcCOM object.
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15.1.5.14  FB_McPlanarGroup - I_McPlanarGroup

15.1.5.14.1  Method

Parameter Group Return Type Input Type Explanation

Init - BOOL BOOL Initialization

GetObjectName - STRING(20) - Returns the name of this
TcCOM object.

GetGroupState - MC_PLA- - Returns the status of this

NAR_STATE group.

GetObjectCount - UDINT - Returns the number of ob-
jects in this group.

15.1.5.14.2  Properties

Parameter Group Return Type Input Type Explanation

P_GetObjectld

OTCID

Returns the object ID of
this TcCOM object.
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15.1.5.15 FB_McPlanarMover - I_McPlanarMover
15.1.5.15.1  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
Init General BOOL BOOL Initialization
GetObjectName General STRING(20) - Returns the name of this
TcCOM object.
GetCCoodinateMod- |General LREAL - Returns the modulo toler-
uloTolerance ance of the C-axis.
GetCCoodinateMod- |General LREAL - Returns the modulus for
ulus the C-axis.
GetMoverHeight General LREAL - Returns the height of the
mover.
GetMoverWidth General LREAL - Returns the width of the
mover.
GetlnitialPosition Simulation MoverVector - Returns the mover's start-
ing position.
GetSimulationMode |Simulation BOOL - Returns the simulation
mode of the mover.
GetMaximalAccelera-|Maximum Dynamics |MoverVector - Returns the maximum ac-
tion celeration of the mover.
GetMaximalDeceler- [Maximum Dynamics |MoverVector - Returns the maximum de-
ation celeration of the mover.
GetMaximalVelocity [Maximum Dynamics |MoverVector - Returns the maximum ve-
locity of the mover.
GetMaximalJerk Maximum Dynamics |MoverVector - Returns the maximum jerk
of the mover.
GetMaximumDynam- [Maximum Dynamics |DynamicLimits1D - Returns the maximum dy-
icA namics for the A-axis.
GetMaximumDynam- [Maximum Dynamics |DynamicLimits1D - Returns the maximum dy-
icB namics for the B-axis.
GetMaximumDynam- [Maximum Dynamics |DynamicLimits1D - Returns the maximum dy-
icC namics for the C-axis.
GetMaximumDynam- [Maximum Dynamics |DynamicLimits1D - Returns the maximum dy-
icXY namics for the X-axis and
Y-axis.
GetMaximumDynam- [Maximum Dynamics |DynamicLimits1D - Returns the maximum dy-
icZ namics for the Z-axis.
GetDefaultAccelera- |[Default Dynamics MoverVector - Returns the default accel-
tion eration of the mover.
GetDefaultDecelera- |Default Dynamics MoverVector - Returns the default decel-
tion eration of the mover.
GetDefaultVelocity |[Default Dynamics MoverVector - Returns the default veloc-
ity of the mover.
GetDefaultJerk Default Dynamics MoverVector - Returns the default jerk of
the mover.
GetDefaultDynamicA |Default Dynamics DynamicLimits1D - Returns the default dy-
namics for the A-axis.
GetDefaultDynamicB |Default Dynamics DynamicLimits1D - Returns the default dy-
namics for the B-axis.
GetDefaultDynamicC [Default Dynamics DynamicLimits1D - Returns the default dy-
namics for the C-axis.
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Parameter Group Return Type Input Type Explanation
GetDefaultDynam-  |Default Dynamics DynamicLimits1D - Returns the default dy-
icXY namics for the X-axis and
Y-axis.
GetDefaultDynamicZ |Default Dynamics DynamicLimits1D - Returns the default dy-
namics for the Z-axis.
GetMaximumLagFil- |Monitoring MoverVector - Returns the maximum lag
terTime filter time.
GetMaximumPosi-  |Monitoring MoverVector - Returns the maximum
tionLagValue value of the position lag.
GetPositionLagMoni- [Monitoring BOOL - Returns the activated mon-
toringEnabled itoring of the position lag.
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15.1.5.15.2  Method - parameter (Online)

Parameter Group Return Type Input Type Explanation
GetCommandMode |- MC_PLA- - Returns the command
NAR_MOVER_COM- mode of the mover.
MAND_MODE
GetExternalSetposi- |— MC_EXTER- — Returns the mode of the
tionMode NAL_SET POSI- external set position of the
TION_MODE mover.
GetGroupOid - OTCID - Returns the group to which
the mover belongs.
GetMoverState - MC_PLA- - Returns current state of
NAR_STATE the mover.
GetPosition - MoverVector - Returns the current posi-
tion of the mover.
GetPositionOnTrack |- ST_MCMoverSet- - Returns the mover-on-
PosOnTrack track information of the
mover.
GetTcloMoverQid - OTCID - Returns the object ID of
the linked Tclo mover.
15.1.5.15.3  Properties
Parameter Group Return Type Input Type Explanation
P_GetObjectld - OTCID - Returns the object ID of
this TcCOM obiject.
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15.1.5.16  FB_McPlanarTrack — I_McPlanarTrack

15.1.5.16.1  Method - parameter (Init)

Parameter Group Return Type Input Type Explanation
Init - BOOL BOOL Initialization
GetObjectName - STRING(20) - Returns the name of this
TcCOM object.
GetCheckCollision- |- BOOL - Returns the collision-with-
AgainstStaticObjects a-static-object parameter.
GetCollisionRangeA- |- LREAL - Returns the collision dis-
tEnd tance at the end of the
track.
GetCollision- - LREAL - Returns the collision dis-
RangeAtStart tance at the start of the
track.
GetCollisionRange- |- MC_PLA- - Returns the collision dis-
Mode NAR_TRACK_COL- tance mode of the track.
LI-
SION_RANGE_MOD
E
GetMaximalMover- |- LREAL - Returns the maximum
Height height of the track's
movers.
GetMaximalMover- |- LREAL - Returns the maximum
Width width of the track's
movers.
15.1.5.16.2  Method - parameter (Init)
Parameter Group Return Type Input Type Explanation
GetGroupOid - OTCID - Returns the object ID of
the group to which the
track belongs.
GetMoverCountOn- |- UDINT - Returns the number of the
Track track's movers.
GetMovingMover- - UDINT - Returns the number of
Count movers moving on the
track or located along the
track.
GetOperationMode |- MC_PLA- - Returns the current opera-
NAR_TRACK_OP- tion mode of the track.
ERATION_MODE
GetTrackLength - LREAL - Returns the total length of
the track.
GetTrackState - MC_PLA- - Returns the state of the
NAR_STATE track.
15.1.5.16.3  Properties
Parameter Group Return Type Input Type Explanation

P_GetObijectld -

OTCID

Returns the object ID of
this TcCOM object.
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15.1.5.17  FB_McPlanarEnvironment - I_McPlanarEnvironment

15.1.5.17.1  Method - parameter (Init)

Parameter Group Return Type Input Type Explanation

Init - BOOL BOOL Initialization

GetObjectName - STRING(20) - Returns the name of this
TcCOM object.

GetXPlanarXpuOid |- OTCID - Returns the object ID of
the XPlanar Processing
Unit that is linked to this
environment.

15.1.5.17.2  Method - parameter (Init)

Parameter Group Return Type Input Type Explanation

GetBoundaryEle- - UDINT - Returns the number of bor-

mentCount ders in this environment.

GetGroupOid - OTCID - Returns the object ID of
the group added to this en-
vironment.

GetStatorCount - UDINT - Returns the number of sta-
tors in this environment.

15.1.5.17.3  Properties

Parameter Group Return Type Input Type Explanation

P_GetObjectld - OTCID - Returns the object ID of
the TcCOM object.
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