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1. Notices

The information contained in this document is subject to change without notice.
Synapticon GmbH provides this material "as is" and makes no warranty of any kind,
expressed or implied, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose. Synapticon GmbH shall not be
liable for errors contained herein or for incidental or consequential damages in
connection with the furnishing, performance or use of this material, whether based
on warranty, contract, or other legal theory.

1.1. Copyrights and Trademarks

This document contains proprietary information, which is protected by copyright. No
part of this document may be photocopied, reproduced, or translated to another
language without the prior written consent of Synapticon GmbH.

SYNAPTICON, SOMANET, OBLAC, ACTILINK, as well as the Synapticon logos, are
registered trademarks ® of Synapticon GmbH.

EtherCAT® and TwinCAT® are registered trademarks of, and licensed by, Beckhoff
Automation GmbH, Germany. All other product names are the property of their
respective trademark or service mark holders and are hereby acknowledged.

Synapticon GmbH
Steinbeisstr. 1

71101 Schoénaich
Germany, Europe
www.synapticon.com

Copyright © Synapticon GmbH 2025. All rights reserved.
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3. Disclaimer

This document provides an example on how to use SOMANET drives with TwinCAT.
Because it is an example, content may not match with the latest version of TwinCAT
or the SOMANET Firmware.

The included code is an example; it cannot be used as a reference. In case of doubt,
refer to the official TwinCAT and SOMANETdocumentation.

Synapticon GmbH refuses any responsibility for any problem or damage incurred
from the use of the example configuration and code!
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4. Overview

This document provides the necessary steps for a user to turn a BLDC motor by
utilizing TwinCAT 3 on a Windows platform and Synapticon products, e.g.,
SOMANET Node, SOMANET Circulo and SOMANET Integro.

4.1. Hardware

A block diagram of the wiring used in this example is provided in Figure 4.1 below.
The provided code, which is described in the Synapticon Control Package section,
assumes that the laptop on which the setup is used has only one Ethernet port and
that only one device is connected at the time. In the example provided, integrated
encoders for SOMANET Integro and SOMANET Circulo are used, along with an
external one for SOMANET Node. However, external ones can be connected - as
labeled with cyan color - and used once configured with OBLAC tools. Detailed
instructions and wiring diagrams for all devices are available via the Synaption online
documentation.

SOMANET Integro

V,

pc

Encoder
(or use

integrated)
EtherCAT Link
SOMANET Node
Encoder
B EtherCAT Link ~ OR . =
Motor
SOMANET Circulo
==
Vo
Encoder
< (or use integrated)
Motor
| EtherCAT Link
Note: Pin positions are different for Circulo 7
and Circulo 9. Please refer to the original

documentation for the detailed instructions.

Figure 4.1 - Block diagram of the hardware setup
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4.2. Software

For controlling the devices, TwinCAT3 eXtended Automation Engineering (XAE)
software was used. Detailed instructions and relevant information are available here.

To download the software, login to the official site and use this link. In this section, a
brief description of the installation procedure is provided along with steps to prevent
future errors.

4.2 1. Installation

Follow the steps below to install the software:
1. Run the downloaded TwinCAT3 installation file.
2. Confirm the license agreement.
3. Enter the company data.
4. Complete the installation.

73 TwinCAT 3 - Version 3.1.4022.28 - Setup S

Flease select a setup type.

@ Complete
All program features will be installed. (Requires the most disk space.)

Custom
Choose which program features you want installed and where they will
be installed. Recommended for advanced users.
InstallShield

Figure 4.2 - Confirming the complete installation
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If Visual Studio® 2013/2015/2017/2019 (or a Visual Studio® Shell 2013-2019) has
been installed, activate the “Integrate TwinCAT” check-boxes for the versions in

which you want to integrate TwinCAT3.

If a Visual Studio® version is not installed, make sure that “Install TwinCAT XAE
Shell” is checked in order to install the Visual Studio® Shell as the environment.

Refer to Figure 4.3 below.

ﬁ Beckhoff TwinCAT 3.1 (Build 4024) - InstallShield Wizard

The following Microsoft Visual Studio Versions are installed. Please select where to integrate
TwinCAT XAE and where to activate TwinCAT XAE Settings for Visual Studio:

TwinCAT 3. 1 indudes TwinCAT XAE Shell as new default environment, Would you like
to install it?

Install TwinCAT XAE Shell

InstallShield

Integrate Activate TC
TwinCAT Settings
Microsoft Visual Studio 2013 (not installed)
Microsoft Visual Studio 2015 (not installed)
Microsoft Visual Studio 2017 (not installed)
Microsoft Visual Studio 2019 Professional

| <gak [ Nea> | Cancel

Figure 4.3 - Integrating TwinCAT with Visual Studio/Installing TwinCAT XAE Shell

Once the installation is complete, restart your computer:

ﬁ Beckhoff TwinCAT 3.1 (Build 4022) Installer Information

You must restart your system for the configuration
changes made to Beckhoff TwinCAT 3.1 (Build 4022) to
take effect. Click Yes to restart now or No if you plan to
restart later.

Figure 4.4 - Choose restart at the end of installation
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If everything is installed correctly, after the restart, the runtime system (XAR) status
should be available in the Windows menu bar. A blue symbol indicates the

configuration mode, while a green symbol indicates the run mode; the mode is not
relevant currently.

€ &

21
ot
B TwinCAT Config Mode

Figure 4.5 - If the installation was successful, this symbol should be present.

4.2.2. Preventing Future Errors
There are two (optionally three) steps that must be followed at this point to prevent

some errors occurring when the system tries to switch to Runtime Mode:

1. A windows feature; Hyper-V must be disabled.
Go to start, type “windows features” and uncheck Hyper-V.

i
Turn Windows features on or off (7]

To turn a feature on, select its check box. To turn a feature off, clear its check box. A
filled box means that only part of the feature is turned on.

[W]  .NET Framework 3.5 (includes .NET 2.0 and 3.0) ~
[m]  NET Framework 4.7 Advanced Services
[]© Active Directory Lightweight Directory Services
D Containers
[[] Data Center Bridging
[ Device Lockdown
[ | Guarded Host
[[] "~ Hyper-V Management Tools
[] Hyper-V Platform
Internet Explorer 11
D Internet Information Services
[] " Internet Information Services Hostable Web Core

Figure 4.6 - Disabled Hyper-V
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2. A batch file must be executed as Administrator.
Go to the directory C:\TwinCAT\3.1\System\ and “Run as Administrator”, the
file “win8settick.bat”. Reboot after this.

M s Application Tools ~ System - m} X
Home  Share  View Manage (2]
« v > This PC > Windows7_OS (C) > TwinCAT > 3.1 > System v/ U Search System »
~
A Name Date modified Type Size
# Quick access
4 Desktop Legal 2/11/2019 3:54 PM File folder
|7 Default.old 2/18/2019 10:32 AM  OLD File 3k8
% Downloads
[ defaulttps 2/18/2019 10:32 AM  TPS File 3k8
& D it
1 Documents ] TeAmsRemoteMgr 12/12/2018 745PM  Application 99 kB
= Pictures [%] TcAmsSerial.dll 12/12/2018 7:45PM  Application extension 444 KB
3 SOLIDWORKS Vault [#] TcATGInaU10.dIl 12/12/2018 6:44 PM Application extension 24 KB
. Google Drive File Stream (G:) [%] TCATGinaU14.dIl 12/12/2018 7:46 PM Application extension 45 KB
Drawings [%] TCATHooks.dll 12/12/2018 7:46 PM  Application extension 287 kB
Steps (@ TeaTsyssr 12/12/2018 7:45PM  Application 741 K8
TestbenchProject [%] TCATUserManU10.dll 12/12/2018 6:44PM  Application extension 81KB
) [%] TCATUserManU14.dll 12/12/2018 7:45PM  Application extension 1378
TWinCAT Example1
[%] TcComPortConnection.dll 12/12/2018 7:45PM  Application extension 101 KB
. OneDrive =) TeRtelnstall 12/12/2018 7:46 PM Application 182 k8B
™ This PC 1 TestgEditor 8/4/2004 11:02 PM Application 105 kB
is
3 Tesysul 12/12/2018 7:45PM  Application 586 KB
» 3D Objects B ) h :
[%] wingsettick 12/12/2018 5:46 PM  Windows Batch File 1K8
m Desktop
[& Documents
s Downloads
A Mucic M
16items 1 item selected 107 bytes =

Figure 4.7 - Running the batch file located under the TwinCAT folder
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3. (Optional) If the ‘TCRTIME' (200): start of real-time avoided by "HyperV"
message is displayed when running TwinCAT3, it is possible that HyperV is
still used in virtualization-based security on your system. To disable it, type
“core isolation” in your Windows search bar and disable Memory integrity.
Refer to Figure 4.8 below.

@

Q& 0

Windows Security

Home

Virus & threat protection
Account protection

Firewall & network protection
App & browser control
Device security

Device performance & health

Family options

= Core isolation

Security features available on your device that
use virtualization-based security.

Memory integrity

Prevents attacks from inserting malicious code
into high-security processes.

@) off

Learn more

Figure 4.8 - Disabled core isolation
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5. Synapticon Control Package

The Synapticon package allows for torque, velocity, and position control by using
cyclic synchronization as well as using the profiled motion. Additionally, one mode for
homing method is implemented. See Modes of Operation for details on these modes.

The provided package assumes that each drive is already configured using OBLAC
Tools.

Profile Velocity

Profile Position

Profile Torque
Cyclic Sync Velocity

Figure 5.1 - Visual appearance of Synapticon’s motor control implementation in
TwinCAT3
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5.1. Installation

Installation of the provided code is a two-step process as follows:
1. TwinCAT3 is configured to run with EtherCAT.
2. The code is imported.

5.1.1. Installing the Ethernet Driver

To install the Ethernet driver:
1. Open TwinCAT by right clicking on the system tray icon.
2. Select TwinCAT XAE.

& About TwinCAT...

ﬂ TwinCAT XAE I{'F:;?EESh ell])
Tools r

Bealtirme Settings...

Router k

Systern r

Figure 5.2 - Opening TwinCAT XAE

Once TwinCAT opens, proceed with the Ethernet driver installation.
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3. Go to TwinCat menu and click “Show Realtime Ethernet Compatible Devices”:

;"‘J Start Page - Microsoft Visual Studio
File  Edit View Project Debug | TwinCAT | TwinSAFE TwinCATHMI PLC Team Tools Test Scope Analyze Window  Hel

0 - . - & Software Protection... B Attach.. =
Build 4022.28 (Default) = = Show Realtime Ethernst Compatible Devices... : . . |
o . I
EtherCAT Devices 3

Filter Designer »

erstar ted

Build your first app in 5 minutes!

Maximize your productivity with these tips and tricks for Visual Studio

Figure 5.3 - Scanning compatible Ethernet devices for driver installation

4. Select the adapter under the “Compatible devices” section and click “Install”:

Installation of TwinCAT RT-Ethernet Adapters X ‘

Ethemet Adapters Update List |
~ 4 Installed and ready to use devices(realtime capable)

@ Installed and ready to use devices(for demo use only) Instsll |

(=@ Compatible devices |

s M Ethemet - Intel(R) Ethernet Connection 1217-LM
= &0 Incompatible devices |
ol Wi-FI - Intel(R) Dual Band Wireless-AC 7260

Wl Ethemnet 2 - Thinkpad USE 3.0 Ethernet Aclapter |

@ Disabled devices |

Disable |

[ Show Bindings

Figure 5.4 - Selecting the adapter
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After a successful installation, the TwinCat RT-Ethernet Adapters window should look
like that displayed in Figure 5.5 below.

Ethernet Adapters Update List

=@ Installed and ready to use devices(realtime capable)
W Ethernet - TwinCaT-Intel PCI Ethernet Adapter (Gigabit)
B Installed and ready to use devices(for demo use only)
@ Compatible devices
—I @ Incompatible devices
B WLAN - Intel(R) Dual Band Wireless-AC 8260
@ Disabled devices

[ Show Bindings

Figure 5.5 - Successfully installed driver
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5.1.2. Importing the Synapticon Package

To import the Synapticon package:
1. Import the ESI files of your drives.To do this:
a. Connect the drives to OBLAC Drive.
b. Download ESI files from the interface as shown in Figure 5.6 below.

b conFIGURATION |\~ TUNING 2. PLAYGROUNE {Gb conFiGuRATION |\~ TUNING PLAYGROUND 53 CONFIGURATION

Assigned name Clrobot_4 Assigned name Assigned name

& INSTALL FIRMWARE

# LAUNCH SETUP WIZARD
B INSTALL FIRMWARE

a LOAD CONFIGURATION FROM FILE (.csv) § INSTALL FIRMWARE
# LAUNCH SETUP WIZARD
& SAVE CONFIGURATION FILE (.csv) 7 LAUNCH SETUP WIZARD
a4 LOAD CONFIGURATION FROM FILE (.csv)
| L SAVE ETHERCAT SLAVE INFO. ESI (.xnl) | & LOAD CONFIGURATION FROM FILE (.csv)
& SAVE CONFIGURATION FILE (.csv)
& SAVE PROBLEM REPORT (.zip) L. SAVE CONFIGURATION FILE (.csv)
I.L SAVE ETHERCAT SLAVE INFO. ESI (.m)l
) VIEW DEVICE LOG IJ. SAVE ETHERCAT SLAVE INFO. ESI (.xn1) I
L SAVE PROBLEM REPORT (.zip)
) VIEW SYSTEM LOG L SAVE PROBLEM REPORT (.zip)
[2 VIEW DEVICE LOG
& OPEN FILE BROWSER [ VIEW DEVICE LOG
[ VIEW SYSTEM LOG
> FACTORY RESET B VIEW SYSTEM LOG

@ OPEN FILE BROWSER
@ OPEN FILE BROWSER
£ FACTORY RESET

£3 FACTORY RESET

Figure 5.6 - Downloading ESI files for different devices from the OBLAC Drive

The ESI file for all drives that we want to use should be stored to this location:
C:ATwinCAT\3.1\Config\lo\EtherCAT

This occurs so that TwinCat can associate our drives with their corresponding data.
2. Download the code packed in the TwinCAT archive from this link.
3. To import code from the archive (refer to Figures 5.6 and 5.7), create a new

folder and select it. In the example in Figure 5.8, it is named
TwinCAT-Synapticon.

Controlling Synapticon Devices Using TwinCAT3 - a Quick Start Guide | Version 1.1 Page 15 of 47


https://drive.google.com/file/d/1vyeA3h29wYLJfV5vywsTaoCuUSeVg7JR/view?usp=sharing

CONFIDENTIAL

P opticom:

Figure 5.7 - Selecting the option to open Solution from Archive

_-a TwinCAT-Synapticon - TcXaeShell
File | Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window  Help
New I ' - | Release = | TwinCAT RT [x64) ~ P Attach.
EEes ' | ¥ Project/Solution.. Ctrl+Shift+0
L Start Page 2 Folder.. Ctrl+Shift+Alt+O
Add to Source Control Open from Source Control
b "2 File. ctl+0
Convert...
B1 dose Solution B Open Project from Target...
W Save TwinCAT-Synapticon.sin Ctrl+S § Open Solution from Archive..
Save TwinCAT-Synapticon.sin As...
@ Save TwinCAT-Synapticon as Archive...
J Send TwinCAT-Synapticon by E-Mail...
W Save All Ctrl+Shift+5
Source Control 3
Recent Files »
Recent Projects and Solutions ’
Exit Alt+F4

ﬂ Open
« v 4 Il > This PC > Desktop »

Organize = New folder
& Google Drive # #

02 External Use (

Mame

i TwinCAT-Synapticon_v1.tnzip
oblac-drives-pro .

SOMANET_CiA_4

Size: 42,7 MB

Date mod

TwinCAT-Synapti i

@ Onelrive
= This PC
B 30 Objects

I Desktop

Documents

File name: | TwinCAT-Synapticon_v1.tnzip o

ed: 31/0

- T ©
Date modified

31/07,/2024 17:47

Type: Compressed (zipped) Folder

7/2024 17:47

TwinCAT Solution Archive (*.tnzi ~

Cancel

Figure 5.8 - Selecting the provided archive
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Iﬂ Select Folder for new

€ o v

oblac-drives-pro
tutorial_twincat

TwinCAT-Synapti

@ TeXaeshell Applica
TeXaeShell

@ OneDrive

= This PC
¥ 3D Objects
Il Desktop

“+ Documents

Fall

Selution

Documents » TcXaeShell »

Organize ~ New falder

e Name

somanet_simple

test_1

Twincat

TwinCAT-Synapticon
TwinCAT-Synapticon_backup

LR 4

der: | TwinCAT-Synapticon

Select Folder | Cancel

Figure 5.9 - Selecting an empty folder in which the solution will be stored

Once the package is imported, in the solution explorer on the left, three different PLC
projects associated with the three drive types are displayed (Figure 5.10). The code
for all drives is the same; however, they are separated intentionally so that it is easier
to switch between the different products without losing any settings.

NOTE

The following procedure uses SOMANET Node; however the procedure would be

the same for all other drives.

3|

Fl

Solution Explorer

o F[=

Solution TwinCAT-Synapticon’ (1 project)
nJ TwinCAT-Synapticon
> ¥ system
&l moTion
4 gl ric
b 2 SOMANET Node
b [B2 SOMANET Integro
b 8 SOMANET Circulo
1 SAFETY
E C++
& Anavmcs
« o
*Z Devices

u1 Mappings

@& o-
Solution Explorer (Ctrl

Figure 5.10 - Initial state when the archive is imported
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1. Since a virtual PLC is used in this example, the number of Isolated Cores on
your system must be adapted. Before doing this, save the project as this step
requires a reboot of your PC.

To do this:
a. Select Real Time in Solution Explorer.
b. Next, press Read From Target; this will check the available cores on
your PC. Set it so that at least one isolated core exists, then press Set

on Target.

NOTE
If you notice that the program is running slow while going through the next

steps, set more cores.

Make sure to select the Isolated core to be used as the default. It is also
recommended setting Base Time to 1ms; refer to Figure 5.11 below.

@l TwincAT-Smopticon - Tckaeshell
Fle Edt View Project Bukd Visuskation DOebug TwinCAT TwnSAFE PIC Team Scope ook Window Help
0-0o|@-u-wub 9 - @ - Release | TwinCAT RT (x68) < b Attach | B oone clRrRmEeren-,
Buid 402467 (Losded) ot ()| B 2\ 0 |[@] 2. | oncar symapicon < <tocal> ol somANET mtegre =111~ /| 3] 1| e 0| |
chution Explorer B X | SOMANET Crauk y ; S o
TrTETrE —
h Solutior ‘ P- Fouter Memary Giot
127 Solution TwinCAT-Synapticon’ (1 project) Contgured Suze [MB a2 3 [Pr— e o =
4 Jll TwinCAT-Synapticon st B
o @l srstem
A Lcense Avaiatie Cores
4 @ ReokTime 1 ==
3 v ¥ T i
B VO e 1t Sharea 1s0tted Road fom Target Seton Target
b sk
3 foutes Core RI-Core Base Time Core Limit Latency Worming
B2 Type System 0 (shared) I =
[l vecom Objeas r »
& momon e =l
+ @nc 2 (Shared) r =]
« [ SOMANET Node 3 (solated) ¥ Dofautt 1ms ~lio0% (none)

4 Gl SOMANET Node Project
L External Types

b 3 outs

& pous
@ MAN PRG)
4 @ wisus
&) SOMANET Node
i Globaltexttist
& imagePool
& msg

Figure 5.11 - Real time settings for the virtual PLC
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2. Make sure that TwinCAT is in the configuration mode as shown below:

ﬂ TwinCAT-Synapticon - TcXaeShell

File  Edit View Project Build Visgaleation Debug

S 0-0|B-p-UEs |2 - Q-
Build 4024.59 (Loaded) - - i I ||B|2 X @ ||®

Figure 5.12 - Configuration mode active

3. Enable the project by selecting the PLC project in the solution explorer.
To do this:
a. Go to TwinCAT-Synapticon > PLC.
b. Right click on the device name.
c. Select Disable as displayed in Figure 5.13 in order to re-enable the
project. Note that in the initial shared project, all are disabled by
default.

ﬂ TwinCAT-Synapticon - TcXaeShell
File Edit View Project Build Debug TwinCAT TwinSAFE PLC  Team
- B-0-< o ‘ - - | Release
Build 4024.67 (Loaded) = | o = I q\: @\E’:_ﬁ\ TwinCAT-Sy|
Solution Explorer -
@&-|o-a|p=
arch Solut plarer (Ctrl+
=3
Fl

h
Solution TwinCAT-Synapticon’ (1 project)
ni TwinCAT-Synapticon
b @l system
& moron
4 @l pic
b EE SOMANET Node
> D2 SOMANET |

b P SOMANET ¢ Autostart Boot Project

L SAFETY Change ADS Port...
B
‘ ANALYTICS Install Project Libraries
« @vo Install Project Libraries (Unknown versions)
*Z: Devices Update Project Library Folder..

871 Mappings

X Remove Del
[ Rename

Change Project...
13 Add New Item.. Ins

Save SOMANET_Node As...

@ Save SOMANET Node as Archive..

4 Send SOMANET_Node by E-Mail.

g8 Compare SOMANET Node with Target...
Update SOMANET Node from Target

I Independent Project File

@| Disable

Figure 5.13 - Enabling the project
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4. Next, search for the devices. Navigate to the 1/0O section in the Solution
Explorer. Right-click on Devices and select Scan.

ﬂ TwinCAT-Synapticon - TcXaeShell
File Edit View Project Build Debug TwinCAT  TwinSAFE  PLC

: B - -2 e ] | - - | Release
Build 4024.67 (Loaded) ~ |+ k' B |ﬂ 2 @ El i, 98 | TwinC
Solution Explorer * B X
@& o-a| s
rer [(Ctrl+

Search Solution Expl

% Solution TwinCAT-Synapticon’ (1 project)
= gz TwinCAT-Synapticon
b @l SYSTEM
@l MOTION
4 Zrc
b D3 SOMANET Node
b D2 SOMANET Integro
b P2 SOMANET Circulo
1| SAFETY
E C++
&l AnaLvTics

4 Zo

10  Add New Item.. Ins
0 Add Existing Item... Shift+Alt+A

81 Mappings

Add New Folder...

N Scan

Figure 5.14 - Searching for the devices

5. TwinCAT scans the EtherCAT network. If an I/O device is found, it will be
displayed. Confirm by pressing OK.

0! 1 new /O devices found A
[~ Device 2 (EtherCAT)  [Ethernet (TwinCAT-Intel PCI Ethernet Adapter [Gigab)
Cancel
Select All
Unselect All

Figure 5.15 - Scanning the EtherCAT network
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6. Confirm the prompts to scan for boxes (slaves). Note:This will work if the
correct ESI file from the drive is copied to C:\TwinCAT\3. 1\Config\lo\EtherCAT
and the descriptions are reloaded as described previously.

Toxaeshell

e Sean for boxes

Yigs MO

7. When prompted to append the linked axis, press Cancel.

EtherCAT drive(s) added 4

Append linked 2ds to &) NC - Configuration II'

CNG - Fx:nfujumlhm
Cancel

8. Do not activate Free Run - press No.

TeXaeShell

e Activate Free Run
| Yes Mo

9. In the Solution Explorer, navigate to your drive under
I/0O > Devices > Device [N] (EtherCAT).

10. Expand the mappings for TXPDO Mapping 1 and RxPDO Mapping 1.
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11. If everything is performed correctly, the 1/0O in the Solution Explorer should

appear as follows:

Solution Explorer * QX
@& o-a| =]

Search Solution Explorer (Ctrl+ P~

% Solution TwinCAT-Synapticon’ (1 project)
el 5] TwinCAT-Synapticon
b @l svsTem
@l MoTION

4 gl ric

b B SOMANET Node

b [P SOMANET Integro

b P& SOMANET Circulo

(3 SAFETY

Q C++

@ Anavmics
« Ewo

4 "% Devices

4 7= Device 2 (EtherCAT)

*® Image
*% Image-Info
b SyncUnits

Inputs
W Outputs
@ infoData
3 Drive 1 (SOMANET Node)
4 T«PDO Mapping 1
Statusword
Modes of operation display
Position actual value

AV T T T

Velocity actual value
Torque actual value
4 T«PDO Mapping 2

b TxPDO Mapping 3
b
4

VLN

TxPDO Mapping 4
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P opticom:

12.Select Statusword, click Linked to..., then browse to and select
MAIN.status_word and confirm.

@l TwincAT-Synapticon - Texaeshell

File  Edit View Project Build Debug TwinCAT
. B-rn-g - Pal?-
 Build 402467 (Loaded) - = b I 2@

o &l -

Search Solution
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xplorer (Ctrl+

&7 Solution TwinCAT-Synapticon'’ (1 project}
4 gi TwinCAT-Synapticon
b @ svsTEm
& moTion
4 @ rc
b E SOMANET Node
b P8 SOMANET Integro
b P8 SOMANET Girculo
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B c++
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= —Node
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P opticom:

13.Select Position actual value, click Linked to..., select MAIN.actual_pos and

confirm.

@l wincAT-synapticon - TcXaeShell

File Edit View Project Build Debug
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b
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3

B WeState
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-
-

TwinCAT
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TwinSAFE  PLC  Team Scope Tools Window Help
= | Release = TwinCAT RT (x64) ~ P Attach... *
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TwinCAT-Synapticon + X

SOMANET Node =

2 Done

Variable Flags Onine

P Name Position actual value
Type DINT
Group TxPDO Mapping 1 Size: 40
Address 42 (02 User ID: o
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Comment.
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[W| Attach Variable Position actual value (Input)

Search:
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= SOMANET_Node
= SOMANET_Node Instance
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F2 MAINdio > 1B 385084.0, UDINT [4.0]
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14.Select Velocity actual value, click Linked to..., select MAIN.actual_velo and
confirm.

ﬂ TwinCAT-Synapticon - TcXaeShell

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
- 1 -9 It ? ‘ - = | Release ~ | TwinCAT RT (x64) - P Attach.. * 2 Done
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15. Select Torque actual value, click Linked to..., select MAIN.actual_tor and
confirm.

ﬂ TwinCAT-Synapticon - TcXaeShell

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
io- 8- - & w [ull | - = | Release = | TwinCAT RT (x64) - P Attach.. - A% Done
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) ;i TwinCAT-Synapticon . :
b ‘ SYSTEM Group .TxPDD Mapping 1 Size .2 0
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Figure 5.20 - Making selections
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P opticom:

16. Select Controlword, click Linked to..., then browse to and select
MAIN.control_word and confirm.

@l TwincaT-Synapticon - TeXaeShell

File Edit View Project Build Debug
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P opticom:

17.Select Modes of operation, click Linked to..., select MAIN.op_mode and

confirm.

ﬂ TwinCAT-Synapticon - TcXaeShell

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
i - i R - & - P - = | Release = TwinCAT RT (x64) ~ W Attach.. * 2 Done
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"_E‘ MOTION Address 41 {0x29) User ID. 0
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b SOMANET Node Linked to...
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1| SAFETY
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= Device 2 (EtherCAT) :
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- »
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18.Select Target torque, click Linked to..., select MAIN.target_tor and confirm.

@l TwinCAT-Synapticon - Texaeshel

- - - - P |
w8

Build 4024.67 (Loaded)

Solution Explorer

&1 Solution “TwinCAT-Synapticon’ (1 praject)
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W Outputs
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M Modes of oper
&~ Target Torque

- Target position
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B~ Torque offset
¥ Tuning command
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PLC Team Scope Tools Window Help
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Comment
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Search:
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= SOMANET_Node Instance
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F: MAIN.control_word > QB 386432.0, ControlWord [2.0]
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= SOMANET_Circulo
= SOMANET_Circulo Instance
_I': MAIM.control_word > QB 386434.0, ControlWord [2.0]
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Show Variables
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[ | Exclude disabled
Exclude other Devices
Exclude same Image
[m] Show Tooltips

[T s0rt by Address

[] show Variable Groups
[m] collapse last Level

Show Variable Types
[ Matching Type
Matching Size
[] & Types

Array Mode

Offsets

["] continuous
Ignore Gaps

[]show Dialog

Variable Name / Comment
i Hand over

¢ [[ITake over

Figure 5.23 - Making selections

Controlling Synapticon Devices Using TwinCAT3 - a Quick Start Guide

| Version 1.1

Page 29 of 47



CONFIDENTIAL
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19.Select Target position, click Linked to..., select MAIN.target_pos and

confirm.

ﬂ TwinCAT-Synapticon - TcXaeShell

Solution Explorer

o a| =]

Search Solution Explorer (Ctrl+

% Solution TwinCAT-Synapticon’ (1 project)
4 .i TwinCAT-Synapticon
b @l svsTEm
&l MoTIoN
4 @l rc
b Bl SOMANET Node
> B3 SOMANET Integro
b P& SOMANET Circulo
T SAFETY
[ e+
& Anavvmics
« @Ewo
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£ image
*% Image-Info
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W Outputs
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3 TePDO Mapping 2

b TPDO Mapping 3
b

Fl

LT LEL
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W RxPDO Mapping 1
Controlword
Modes of operation
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B+ Torque offset

B+ Tuning command
b I RxPDO Mapping 2
b W RxPDO Mapping 3
b WcState
b @ InfoData
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File Edit View Project Buld Debug TwinCAT TwinSAFE PIC Team Scope Tools Window Help
E - 0o - & e 5l | - ~ | Release = TwinCAT RT (x64) = P Attach.. ~
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Vanable Flags Onine
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Type DINT
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Linked to...
Comment:
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A% Done
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Search:

= PLC
= SOMANET_Node
= SOMANET_Node Instance
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20.Select Target velocity, click Linked to..., select MAIN.target_velo and
confirm.

ﬂ TwinCAT-Synapticon - TcXaeShell

File Edit View Project Build Visualzation Debug TwinCAT  TwinSAFE PLC Team Scope Tools Window Help
Q- i - & u‘i ETJ ‘ - = | Release = | TwinCAT RT (x64) « P Attach.. * 2% Done
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Solution Explorer X | MAIN

®a-|o-d| -
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4 .I TwinCAT-Synapticon . .
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Figure 5.25 - Making selections
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21.The only parameter that must be set is the encoder resolution. This should be
the same as was established using OBLAC Tools. Additionally, it must be
entered in two places:
a. The first place is in the main code. It is located in TwinCAT - Synapticon
> PLC > SOMANET_Node > MAIN (PRG) as indicated in Figure 5.26.
Change this number to your encoder resolution and save everything by
pressing CTRL+SHIFT+S.

ﬂ TwinCAT-Synapticon - TcXaeShell
File  Edit View Project Build Debug TwinCAT  TwinSAFE PLC  Team Scope Tools Window  Help

‘o - N - -2 MG X O | 2 - - | Release *  TwinCAT RT (x64) =~ P Attach.. *
Build 402467 (Loaded) - < I | n ||E o ] | TwinCAT-Synapticon = <local>

Solution Explorer » 0 x | RECILVECE SOMANET Node

QEI..'|'G}'|§|1|}!|E| PROGRAM MAIN

< SOMANET Node

VAR

encoder_resclution : INT :
userNetId : T AmsNetId := ' -20.1.1 .
userSlaveAddr : UINT := ; (* EtherCAT

%] Solution TwinCAT-Synapticon’ (1 praject)
4 gJ TwinCAT-Synapticon
4 @ SYSTEM

rnal . 3Ce rlag:s 4Na variaple:

! License oder_start_state : DINT; (* Stores the enceder poj
P @ Real-Time first_start_flag : BOOL :=TRUE; (* Flag to indicate |
g %Tasks reset : BOOL; | I button to reset all operatien

&:2 Routes fault_lamp : BOOL; (* Indicator for a drive fault

i Type System

B8] TccoM Objects visualization variables *) _
- target_pos_visu : LREAL; (° arget peosition in degrey
g MOTION actual pos_wvisu : LREAL; | I {

« @l pic

4 T8 SOMANET Node (= Bar Gontrol Buttons - 0O U CRANGE KA
rive enable : BOOL; (* HMI button t 3

4 gF SOMANET Node Project
L External Types B
I = 11E 41 position
b =l References en re-ente . - - = 1
b [ DUTs
L GVLs
d POUS IF (big_go_to_pos_flag AMD (actual_pos_visu > OR acty
— — enco-:ler_:ta: te = a-:tual_p::; i aptur ‘urren
Ii_.] MAIN (PRG) actual pos_corrected := actual pos - encoder start_si
¥ VISUs target_pos := actual_pos; (* Initialize target posit

Figure 5.26 - Setting up encoder resolution in the main program

b. The second place is the GUI and it is located in TwinCAT - Synapticon
> PLC > SOMANET _Node > VISUs > SOMANET _Node.

22. After the GUI opens, click on the horizontal axis for position. In the Properties
box that appears in the right bottom corner, set the Scale start and Scale end
to the encoder resolution. Refer to Figure 5.27.
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23.If the desired movements are from -360° to 360°, set it to:
e “Scale start: -encoder resolution” and “Scale end: encoder resolution”.

If the movement is from 0° to 360°, as in the case when using

an absolute encoder:
e Set “Scale start: 0” and “Scale end: encoder resolution’.

Properties - 0 X
7 Filter - | ¥ Sort by - 24 Sort order - 2 Advanced
Property Value L
Element name [ 173
Type of element Slider
* Position
Variable MAIN.target_pos_corrected
Move to dick “
- Scale
Show scale O
Scale start -20000
Scale end 20000
= Bar
Diagram type Bottom
Orientation Horizontal
Running direction Left to right
= State variables v

This property contains the name of the instance that will represent the selected
visual element in the visualization.

Figure 5.27 - Setting up encoder resolution in the GUI
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Once the encoder resolution is set, run the program as shown in Figure. 5.28:
1. Select the main program (1).

2. Activate configuration (2).
3. Confirm the activation (3).

4. Confirm the transition to run mode (4).

After the system is in run mode:
1. Login (5).
2. Confirm creating the new port (6).

3. After pressing play (7), switch to the GUI and start using the program as
described in the Usage section.
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’
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Figure 5.28 - Running the program
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5.2. Usage

The TwinCAT implementation allows the device to be controlled in cyclic sync and
profile modes for the torque, velocity, and position as well as performing homing. For
the details on the modes, refer to Modes of Operation. The GUI for switching
between the modes and operating the drive is displayed below in Figure 5.29.

Figure 5.29 - GUI for controlling the drives
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5.2.1. Cyclic Synchronous Torque

Cyclic Synchronous Torque mode assumes that the torque is generated fully on the
master and the target torque is sent to the drive. Refer to Cyclic Synchronous Torque
Mode for details about the mode.

To use this mode:
1. Enable the drive.
2. Enable the operation.
3. Select Cyclic Sync Torque as a mode of operation.

Next, select the the desired torque by:
4. Moving the slider, or by entering the desired value.

5. Press the “GO” button. For clarification, refer to Figure 5.30.

To disable the mode:
e Deselect it by again pressing Cyclic Sync Torque. Refer to Step 3 above.

e

|

Actial 9507 Deg
. i Toe
T

=2 e | @)
:
[ esotoz

Figure 5.30 - Controlling the drive in cyclic sync torque mode
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5.2.2. Cyclic Synchronous Velocity

Cyclic Synchronous Velocity mode assumes that the target velocity is generated fully
on the master and sent to the drive, which performs velocity control and torque
control. Refer to Cyclic Synchronous Velocity Mode for details about the mode.

To use this mode:
1. Enable the drive.
2. Enable the operation.
3. Select Cyclic Sync Velocity as a mode of operation.

Next, select the the desired velocity by:
4. Moving the slider, or by entering the desired value.
5. Press the “GO” button. For clarification, refer to Figure 5.31.

To disable the mode:
e Deselect it by again pressing Cyclic Sync Velocity. Refer to Step 3 above.

p——]O o

Homing

- @
T ot |
Cyclic Sync Torque

-1499186 inc

Figure 5.31 - Controlling the drive in cyclic sync velocity mode
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5.2.3. Cyclic Synchronous Position

Cyclic Synchronous Position mode assumes that the target position is generated fully
on the master and sent to the drive, which performs position, velocity, and torque
control. Refer to Cyclic Synchronous Position Mode for details about the mode.

To use this mode:
1. Enable the drive.
2. Enable the operation.
3. Select Cyclic Sync Position as a mode of operation.

Next, select the the desired velocity by:
4. Moving the slider, or by entering the desired value.
5. Press the “GO” button. For clarification, refer to Figure 5.32.

To disable the mode:
e Deselect it by again pressing Cyclic Sync Position. Refer to Step 3 above.

Cyclic Sync Torque . J
61.875 °C 59.561 °C _1474749 inc

Figure 5.32 - Controlling the drive in cyclic sync position mode
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5.2.4. Profile Torque

In the profile torque mode, the target torque is sent to the drive.The drive generates
the torque profile so that the target torque is achieved by following the configured
slope. Refer to Profile torque mode for details about the mode and the required
parameters that must be configured using OBLAC tools.

To use this mode:
1. Enable the drive.
2. Enable the operation.
3. Select Profile Torque as a mode of operation.

Since the drive must ramp the torque, in this case, the correct way to use the slider is
to:
4. Click on the desired place on the scale instead of moving it. Note that It can
also be moved; however, several targets would be sent one after another.
- or -
Write the target torque in the box.
5. Press the “GO” button. For clarification, refer to Figure 5.33.

To disable the mode:
e Deselect it by again pressing Profile Torque. Refer to Step 3 above.

=1

Cyelic Sync Torque

61.875 °C 59.561 °C 1474749 inc

Figure 5.33 - Controlling the drive in profile torque mode
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5.2.5. Profile Velocity

In the profile velocity mode, the target velocity is sent to the drive. The drive
generates the torque profile so that the target torque is achieved by following the
configured slope. Refer to Profile velocity mode for details about the mode and the
required parameters that must be configured in OBLAC Drives.

To use this mode:
1. Enable the drive.
2. Enable the operation.
3. Select Profile Velocity as a mode of operation.

Since the drive must ramp the velocity, in this case, the correct way to use the slider
is to:
4. Click on the desired place on the scale instead of moving it. Note that It can
also be moved; however, several targets would be sent one after another.
- or -
Write the target velocity in the box.
5. Press the “GO” button. Additionally, there is an in-built function that can drive a
motor by ramping it repeatedly in a positive and negative direction. For
clarification, refer to Figure 5.34.

To disable the mode:
e Deselect it by again pressing Profile Velocity. Refer to Step 3 above.

Dy

61875 C [__sasst c | e

Figure 5.34 - Controlling the drive in profile velocity mode
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5.2.6. Profile Position

In the profile trajectory mode, the target position is sent to the drive. The drive
generates the target trajectory with respect to the configured speed, position limits,
acceleration and deceleration profile. Refer to Profile position mode for details about
the mode and the required parameters that must be configured in OBLAC Drives.

To use this mode:
1. Enable the drive.
2. Enable the operation.
3. Select Profile Position as a mode of operation.

Since the drive must generate the target trajectory, in this case, the correct way to
use the slider is to:
4. Click on the desired place on the scale instead of moving it. Note that It can
also be moved; however, several targets would be sent one after another.
- Or -
Write the target position in the box.
5. Press the “GO” button. For clarification, refer to Figure 5.35.

To disable the mode:
e Deselect it by again pressing Profile Position. Refer to Step 3 above.

[ ssotaz ]
.
.

ic
c
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rque
eloci
T T
61.875 °C 59.561 °C 10281739 inc

Figure 5.35 - Controlling the drive in profile position mode
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5.2.7. Homing

The homing function moves the axes without absolute autoencoder to the predefined
location. There are several methods for performing this operation, which are
described in Homing modes.

In the code provided, a method was implemented labeled by number 18 and
described in Homing method. This method assumes that the device has a physical
switch at the predefined (usually) position.

To activate this mode:
1. Enable the drive.
2. Enable the operation.
3. Select the Homing mode.

The motor rotates until the switch is reached and the rising edge of the switch signal
is detected; then, it stops. For that purpose, one (in our case the first) of the digital
I/Os was configured as the input and used it to receive a signal from the switch.

Note that all of our drives also have a power output on the 1/O pins:
e On SOMANET Node and SOMANET Circulo, the 1st pin of the DIO connector
e On SOMANET Integro, the 12th pin of the 10 connector

Therefore, this can be used as the power source that is over the switch connected to
a digital input. For details about pin locations, refer to the Synaption online
documentation.

Velocity Mode

Position Mode

Torque Mode

Synapticon Drive

61.875 °C 59.561 °C 13337836 inc

Figure 5.36 - Initiating a homing procedure
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5.2.8. Additional Buttons and Signals

In this section, additional buttons are listed. Since they are self-explanatory, a brief
explanation on their usage is provided.

5.2.8.1. Reset Fault Button and Signal

If there is an error e.g., overvoltage, lost ticks in encoder, etc., the yellow light (1) will
turn on. To delete the fault (if it is possible), Fault Reset button (2) must be pressed.
After resetting the fault, it is possible to enable operation again.

e 10
Synapticon Drive QeilLsTck

CERE [ caserc 12 e

Figure 5.37 - Fault reset button and signal
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5.2.8.2. Pause/Stop

The Pause/Stop button switches off the bit that allows sending signals to the drive. It
can be disabled and enabled without the operation being disabled or the mode
switched off.

Profile Torque Synapticon Drive m

Cyclic Sync Velocity

Cyelic Sync Position

Cyclic Sync Torque 11142478 inc

Figure 5.38 - Pause button

5.2.8.3. Reset

The Reset button switches off all the modes and sets target velocity, target torque to
0 and the target position to be equal to the current position.

@\
) | - N
== == O
== o
e - ]

[ o2 Synapticon Drive [ Mot |

61.875 °C 59.561 °C 13337836 inc

Figure 5.39 - Reset button
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5.2.8.4. Read

To use this option (see Figure 5.40), manually enter the IP address of your EtherCAT
device to the code.

You can find this address in:
“TwinCAT-Synapticon > I/O > Device 3 (EtherCAT) > (Tab ) EtherCAT”

It should be copied in:
“TwinCAT - Synapticon > PLC > SOMANET_Node > MAIN (PRG)”

For details, refer to Figure 5.41.

T [ orw ]
pow [ v |
Target W&IW
_.
ﬂﬂDl

. [ renve LS
e [ Noraur |
st
_
| e2125°C | 59.498 °C [ 12547133inc |

Figure 5.40 - Reading the device information
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Figure 5.41 - Setting up the IP address for reading information about the device

Controlling Synapticon Devices Using TwinCAT3 - a Quick Start Guide | Version 1.1 Page 47 of 47



	 
	 
	 
	 
	 
	 
	 
	 
	Controlling Synapticon Devices Using TwinCAT3 - a Quick Start Guide 
	1. Notices 
	1.1. Copyrights and Trademarks 

	2. Table of Contents 
	 
	3. Disclaimer 
	4. Overview 
	4.1. Hardware 
	4.2. Software 
	4.2.1. Installation 
	4.2.2. Preventing Future Errors 


	 
	5. Synapticon Control Package 
	 
	5.1. Installation 
	5.1.1. Installing the Ethernet Driver 
	 
	5.1.2. Importing the Synapticon Package 

	5.2. Usage 
	 
	5.2.1. Cyclic Synchronous Torque 
	 
	 
	 
	5.2.2. Cyclic Synchronous Velocity 
	 
	5.2.3. Cyclic Synchronous Position 
	 
	5.2.4. Profile Torque 
	5.2.5. Profile Velocity 
	5.2.6. Profile Position 
	 
	5.2.7. Homing 
	5.2.8. Additional Buttons and Signals 
	5.2.8.1. Reset Fault Button and Signal 
	 
	 
	5.2.8.2. Pause/Stop 
	5.2.8.3. Reset 
	5.2.8.4. Read 




