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1. About This Document 

This document contains the setup procedure of hardware and software to perform basic operation of Yaskawa 

CANopen over EtherCAT Servo Drives with Beckhoff TwinCAT, with additional setup options. 

 

 

+ 

 

+ 

 
Yaskawa SGDV 

with EtherCAT 

option module 

(Ex: SGDV with 

CoE module) 

 

Computer 

(Ex: Beckhoff IPC 

C6920-0040) 

 
TwinCAT 

(Ex: v.2.11 R3, Build 2220) 

 

This documentôs purposes are as follows: 

¶ Provide additional setup options beyond the setup described in the quick start guide (document number 

AN.MTN.03). 

¶ Provide procedures in TwinCAT to utilize Yaskawa Drive features 

¶ Provide additional details and purposes for selection of settings that are not addressed in the quick start 

guide. 

 

This documentôs purpose does not include: 

¶ How to create and run a sample TwinCAT PLC program. 

o An eLearning Module (Document eLM.Sigma5.01.CoE) is available with that purpose. 

 

The intended audience for this document is as follows: 

¶ Master Developers who desire additional setup options for setting up a TwinCAT system beyond the 

setup described in the quick start guide. 
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¶ Machine builders using TwinCAT with Yaskawa Drives. 

 

TwinCAT screenshots in this document may vary for different versions of TwinCAT. 
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2. Abbreviations 

¶ CoE - CANopen over EtherCAT - Profile for motion control 

¶ ECAT  - EtherCAT - Industrial communication protocol 

¶ ESI - EtherCAT Slave Information - File with slave device descriptions, utilized by masters 

¶ GUI  - Graphical User Interface - Screen that allows interaction 

¶ IPC - Industrial PC - Computer designed for industrial use 

¶ NIC  - Network Interface Card - (EtherCAT) Ethernet PC card 

¶ OS - Operating System - Examples: Windows 7, Linux, Mac OS X 

¶ RAM  - Random-Access Memory - PC Hardware for computer data storage  

¶ USB - Universal Serial Bus - PC Hardware communication interface 

¶ XML  - Extended Markup Language - (EtherCAT) File containing device info. Same as ESI 
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3. Prerequisites 

3.1. Hardware 

¶ Yaskawa CANopen over EtherCAT Servo Drive 

o SGDV with SGDV-OCA01A 

¶ USB Communications Cable 

o Use Yaskawa USB cable to avoid communication issues 

Á Yaskawa Part number JZSP-CVS06-02-E 

Á Industrial cable that includes 2 ferrite cores and is shielded 

o Connects Yaskawa drive to host PC running SigmaWin+, which allows: 

Á Verification of Target Position each EtherCAT cycle 

Á Setting drive parameters 

Á Issuing drive functions 

¶ For SGDV drives, Digital Operator (optional but recommended, otherwise use CoE or SigmaWin): 

o Part number JUSP-OP05A-1-E 

o Use to set parameters and perform functions quickly 

o Cannot be used to verify Target Position each EtherCAT cycle. 

¶ Ethernet cable 

o Cat5e Shielded Twisted-Pair is recommended 

o Unshielded Ethernet cables may result in A.A12 and A.A11 alarms due to noise interference 

¶ Windows PC: 

o TwinCAT-compatible NIC 

Á See ñAppendix B: TwinCAT Compatible NICsò for NIC specifications 

Á The NIC can be onboard or an add-on (PCI, PCI-Express, etc.) 

o Processor Type & RAM  

Á Depends on the following factors: 

¶ Number of axes (more axes requires faster processor) 

¶ Cycle time (faster cycle time requires faster processors) 

¶ Load on processor from other programs 

¶ TwinCAT 2 or TwinCAT 3 (TwinCAT 2 requires less processing power) 

Á Beckhoff specifies ñTwinCAT 3 performance classò for all their IPCs. 
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¶ This rating gives users a rough quantitative comparison of performance 

between Beckhoff IPCs. 

¶ More information: 

http://www.beckhoff.com/english.asp?twincat/twincat-3-platform -classific

ation.htm 

Á Example: For 1 axis at 1ms cycle time using TwinCAT 2 on Windows XP 32-bit, this 

system has been successfully run on a PC with Intel Celeron M, 800MHz, 480MB 

RAM. 

Á To determine if a more powerful processor is necessary, while running the system, 

check TwinCATôs runtime %. 

¶ See ñAppendix M: TwinCAT Real Time Usageò. 

o Any one of the following types of PC: 

Á Beckhoff IPC 

¶ Not required to run TwinCAT 

¶ Guaranteed to run TwinCAT 

¶ Not commercially available (Longer lead time than commercially available 

PCs) 

¶ Rated by Beckhoff using ñTwinCAT 3 performance classò 

Á Non-Beckhoff IPC 

¶ Many IPCs contain an Intel NIC.  Check the IPCôs specifications. 

o Example Non-Beckhoff IPC: Advantech 

Á Desktop PC 

¶ Expansion slot for Intel NIC or built-in Intel NIC 

Á Laptop PC 

¶ Not recommended 

¶ Onboard Intel NIC 

¶ See ñAppendix A: TwinCAT on Laptopsò for details about using a Laptop 

  

http://www.beckhoff.com/english.asp?twincat/twincat-3-platform-classification.htm
http://www.beckhoff.com/english.asp?twincat/twincat-3-platform-classification.htm
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3.2. Software 

¶ ESI file for Yaskawa CANopen over EtherCAT Servo Drive 

o The Yaskawa ESI file has a *.xml extension. 

o Available on Yaskawa.com (search term: Yaskawa_CoE_XML_File) 

o Example: Yaskawa SGDV-E1_CoE rev5.00.xml 

o Files can co-exist, so the recommendation is to download them all. 

o See ñAppendix D: Yaskawa ESI Filesò for details about individual ESI files. 

¶ OS compatible with TwinCAT version  

o Windows 8 might not run TwinCAT in realtime. 

o Virtual machines cannot be used. 

o See Beckhoffôs website for TwinCAT OS compatibility 

¶ Beckhoff TwinCAT 

o Decide TwinCAT major version (2 or 3) 

Á See ñAppendix C: TwinCAT 2 and TwinCAT 3ò for comparisons. 

o Decide TwinCAT minor version 

Á Typically considered when duplicating another setup to verify functionality. 

o Select bit version (32 or 64) compatible with OS on Windows Desktop PC 

Á For TwinCAT 2, the 64-bit versions do not run the Realtime Mode. 

Á For TwinCAT 3, the 64-bit versions can run the Realtime Mode. 

o Request download from Beckhoffôs website. 

Á Previously released versions (lower minor revisions) are also available. 
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4. Software Configuration 

Note: Steps in this section are shown in the eLearning module: eLM.Sigma5.01.CoE. 

This document is more up to date than the eLearning module. 

For any differences, steps in this document should be followed rather than the eLearning module. 

4.1. Install TwinCAT  

¶ For the TwinCAT Installation Level, select ñTwinCAT NC I - Interpolationò 

o This level contains the most features that might be used. 

¶ For the Components, select at least ñTwinCAT Scope Viewò 

o Other items may be selected if desired. 

4.2. ESI File Installation 

¶ Close the TwinCAT System Manager application if it is running. 

o TwinCAT will re-read the XML directory to import the devices. 

o Without closing TwinCAT System Manager, the slave device will not be found. 

¶ Place all ESI files into the TwinCAT directory. 

o For TwinCAT 2, typical location is: C:\TwinCAT\Io\EtherCAT 

o For TwinCAT 3, see TwinCAT help files from Beckhoff. 

¶ If TwinCAT System Manager is open, close it and reopen it. 

o TwinCAT will re-read the XML directory to import the devices. 

o Without closing TwinCAT System Manager, the slave device will not be found. 

4.3. TwinCAT Ethernet Adapter Setup 

¶ This step is only required one time. 

¶ See ñAppendix E: TwinCAT Ethernet Adapter Setupò for step-by-step instructions. 
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5. Hardware Configuration: Yaskawa Drive 

5.1. Sigma-5 SGDV 

Clear all alarms and warnings on the Yaskawa Drive before connecting with EtherCAT. 

¶ The most common alarms are addressed in this section. 

¶ For alarms not addressed in this document, refer to the userôs manuals for corrective actions: 

o Ɇ-V Series Userôs Manual Design and Maintenance Command Option Attachable Type 

Á Yaskawa.com document number: SIEPS80000060 

o Ɇ-V Series Userôs Manual EtherCAT (CoE) Network Module 

Á Yaskawa.com document number: SIEPC72082904 

5.1.1. Parameter Reset 

¶ The parameters should be reset to start with the default parameters. 

¶ Execute Fn005 using the Digital Operator or Parameter Initialize using SigmaWin. 

5.1.2. Absolute Encoder Setup 

¶ Clears alarm ñEncoder backup errorò (A.081) 

¶ Possible solutions: 

o Configure absolute encoder for incremental operation. 

Á Set Pn002.2 = 1  

¶ Use digital operator, SigmaWin+, or set through EtherCAT 

o Use a digital operator (JUSP-OP05A-1-E) to reset the absolute encoder.  

Á See ñAppendix F: Reset Absolute Encoder Using a Digital Operatorò 

o Use SigmaWin+ to reset the absolute encoder. 

Á See ñAppendix G: Reset Absolute Encoder Using SigmaWin+ò 

o Use CoE to reset the absolute encoder. 

Á See ñAppendix H: Reset Absolute Encoder Using CoEò 
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5.1.3. Overtravel Setup 

¶ Clears ñForward/reverse run prohibitedò  

o This is indicated with the 7-segment LED status display flashing ñPò/ñnò 

¶ Possible solutions: 

o Connect the inputs to a switch that changes state. 

o Use a digital operator to disable the inputs. 

Á See ñAppendix I: Disable Overtravels Using a Digital Operatorò 

o Use SigmaWin+ to disable the inputs. 

Á See ñAppendix J: Disable Overtravels Using SigmaWin+ò 

o Use CoE to disable the inputs. 

Á See ñAppendix K: Disable Overtravels Using CoEò 

5.1.4. Configure Motor  

¶ Detach all load from motor shaft 

¶ Execute motor jog through digital operator or SigmaWin+ 

o Checks motor wiring 

¶ Tune motor using digital operator or SigmaWin+ 

o Tuningless mode enabled by default 

Á Jog motor back and forth 10 times. 

¶ If audibly noisy, execute Easy FFT function (Fn203 on DigiOp) to enable 

notch filter. 

o Refer to the driveôs userôs manual for the tuning procedure 
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5.1.5. Configure Amplifier  

¶ DIP switches 

o Do not set for basic testing 

Á TwinCAT by default uses ñAuto Incrementò addressing (ignores address DIP switches) 

¶ This assigns node addresses incrementally on the network. 

o See ñAppendix N: Manual Axis Addressingò for information about manual axis addressing. 

¶ Set up only 1 axis for testing 

o Reduces possibility for other errors like wiring 

o Multiple axes can be added during testing 
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6. Hardware Configuration: Master Combination With Slave 

6.1. Topology 

¶ Connect a single Ethernet cable between Master Ethernet port and Slave ñINò port. 

o Diagram: Master ------ Slave 

Á Line connection from Master Ethernet port to Slave Ethernet Port 

Á No other devices on Network  

¶ No network hubs/switches 

Á Add devices one by one during testing, in Line topology 

6.2. Yaskawa Drive Port 

¶ Use IN port of Yaskawa Drive as best practice 

o Port does not matter on some drives but use labeled IN and OUT ports as best practice 

6.3. Power Up 

¶ Supply control and main power to the Yaskawa drive 

o TwinCAT cannot detect the drive on the network if the drive is not powered on.  
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7. Trial Motion Operation  Using TwinCAT  

A step-by-step guide is shown here, which is similar to the eLearning module (eLM.Sigma5.01.CoE). 

A video is also available at: http://youtu.be/NgHKjHeHxOw  

7.1. Start TwinCAT System Manager 

¶ Right-click the TwinCAT icon in the Windows System Tray. 

¶ Select ñSystem Managerò 

 

  

http://youtu.be/NgHKjHeHxOw
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7.2. Scan PC For EtherCAT Master Devices 

¶ Right-click ñI/O Devicesò 

¶ Click ñScan Deviceséò 

o If ñScan Deviceséò is grayed out: 

Á Click the Blue TwinCAT logo to put TwinCAT into Config Mode 

 

  

Click the Blue TwinCAT logo if 

ñScan Deviceséò is grayed out. 

Right-click ñI/O Devicesò. 

Click ñScan Deviceséò 
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¶ Click ñOKò 
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¶ Deselect all items except the Ethernet adapter, then click ñOKò 

o If an Ethernet adapter does not appear here, the Ethernet adapter must be set up. 

Á See section 4.3. TwinCAT Ethernet Adapter Setup above 
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¶ The EtherCAT adapter should now appear on the left side of TwinCAT System Manager (below). 

o If the EtherCAT adapter does not appear as shown in the image (Example: ñRT Ethernetò 

appears instead), either of the following might be true: 

Á Slave device not connected to Master 

¶ Check cabling and that slave is powered on 

Á Autoscan could not find the EtherCAT adapter, so it must be added manually 

¶ See ñAppendix L: Adding EtherCAT Adapter Manuallyò 
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7.3. Scan Network For EtherCAT Slave Devices 

¶ Click ñYesò 

o If the EtherCAT adapter was added manually, right click on ñDevice 1 (EtherCAT)ò 

Á Select ñScan Boxeséò (not pictured) 

Á Then proceed to click ñYesò. 
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¶ Click ñYesò 

o NC-Configuration is the ñNumeric Controlò function of TwinCAT. 

Á This allows basic drive functions using the TwinCAT GUI like Jog. 
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¶ Click ñNoò 

o Clicking ñYesò will not cause any problems, but the program performs additional unnecessary 

functions (delay occurs) for motion control. 

o Free Run is a mode that is used to control I/O, which is not necessary for motion control. 
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7.4. Start Communications 

¶ From the Actions menu, select ñActivate Configurationéò 

o This step must be performed every time after the configuration is modified. 

 

  



1.1.1.1.1.1.1.1.2.  

 

Product: Sigma-5 CANopen over EtherCAT Doc#: ENG.09.126.MTN 

Title:  Yaskawa CANopen over EtherCAT Servo Drives with TwinCAT 

 

 
Doc#: ENG.09.126.MTN Yaskawa America, Inc. Drives & Motion Division Ò2014 October 31, 2014 Page 24 of 70 

¶ Click ñOKò 
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¶ Click ñOKò 

o This will start the realtime communications. 
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7.5. Test Motion 

¶ In ñNC ï Configurationò, select ñAxis 1ò. 

¶ Select the ñOnlineò tab. 

¶ Press the ñSetò button. 

¶ Press the ñAllò button. 
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¶ The ñReadyò box will automatically change to a checked box, and the servo enables. 
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¶ Select the ñFunctionsò tab. 

¶ Select the ñStart/Stop Sequenceò Start Mode. 

¶ Enter ñ100ò for ñTarget Positionò and ñTarget Velocityò. 

¶ Press the ñStartò button. 

o The motor will move, stop, repeat. 
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7.6. Verify Motion  

¶ Connect to the Yaskawa Drive with SigmaWin 

¶ Select ñTrace(T)éò from the ñTrace(T)ò menu option 
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¶ Press ñSetupò 
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¶ From the ñAuto Settingò dropdown, select ñChecks position reference.ò 

¶ Press the ñSetò button. 

¶ Change ñSampling Timeò to 1500. 

¶ Check other items as seen in the image below. 

¶ Press ñOKò. 
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¶ Press ñStartò 

¶ Wait for acquisition to complete. 

o If acquisition does not complete after 10 seconds, change trigger conditions. 

¶ Check for ñPosition Reference Speedò (green line) is uniform. 

o ñPosition Reference Speedò is the difference between 2 position commands received by the 

Yaskawa Drive. 

o This will be updated every EtherCAT communication cycle. 

Á Example: If EtherCAT communication cycle is 2ms, the Position Reference Speed will 

show new data every 2ms. 

o A discontinuity would appear as: 

Á Position Reference Speed dropping from a non-zero value to zero for an EtherCAT 

communication cycle 

Á Torque Reference spiking not related to accel/decel, for an EtherCAT communication 

cycle. 

o If discontinuities are apparent, see ñAppendix Q: Discontinuities During Motionò for 

troubleshooting. 
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7.7. Conclusion 

If interrupted motion is suspected due to audible noise, verify by capturing additional SigmaWin traces. 

¶ If interrupted motion is captured, see ñAppendix Q: Discontinuities During Motionò for 

troubleshooting. 

If discontinuities are not apparent in the SigmaWin trace, the setup of the Yaskawa Drive with Beckhoff 

TwinCAT is successful. 
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7.8. Additional Test Motion: Modified Cycle Time 

¶ To change the EtherCAT communication cycle time: 

o Select ñReal-Time Settingsò under ñSYSTEM ï Configurationò 

o Select the ñSettingsò tab 

o Select the ñBase Timeò dropdown 

o Select ñ125 usò 

Á Or select the fastest cycle time the device can operate 
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o Select ñNC-Task 1 SAFò  

o Select the ñTaskò tab 

o Modify the ñCycle ticks:ò such that the resulting value (box to the right of the Cycle ticks) is 

the desired test value. 

Á The desired value must be a multiple of the ñBase Timeò. 

Á If the desired value cannot be set, then modify the ñBase Timeò. 
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Appendix A: TwinCAT on Laptops 

Laptops do not work well with TwinCAT due to: 

¶ Power management 

o Laptops underclock the processor. 

Á This can be disabled with the RightMark CPU Clock Utility 

o Non-Intel NIC 

Á Intel NICs are less common on laptops 

o Higher hardware jitter than Desktop PCs 

Á Causes issues with the real-time clock and Distributed Clocks 

Á Causes missed frames 

 

The RightMark CPU Clock Utility is described below 

¶ Run ñRightMark CPU Clock Utilityò 

o http://cpu.rightmark.org/download.shtml  

¶ Disable CPU clocking by selecting ñRun HLT command when OS is idle (restart required)ò. 

 

¶ Restart the PC 

  

http://cpu.rightmark.org/download.shtml
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Appendix B: TwinCAT  Compatible NICs 

¶ TwinCAT typically functions properly on Intel NICs 

¶ Without considering the Beckhoff Compatible NICs list, consider a trial operation as follows: 

o Complete the sections above, but when completing 4.3é 

Á If the Ethernet Adapter appears under the ñCompatible Devicesò, then the NIC is 

compatible, and Beckhoffôs Compatible NICs list does not need to be considered. 

¶ Typically Intel NICs are compatible. 

¶ Beckhoff Compatible NICs list: 

http://infosys.beckhoff.com/english.php?content=content/1033/tcsystemmanager/reference/etherc

at/html/ethercat_supnetworkcontroller.htm 

¶ Alternatively: http://infosys.beckhoff.com > TwinCAT 2 > TwinCAT System Manager > Reference > 

I/O Devices > EtherCAT (Direct Mode) > Supported network controller 

¶ Alternatively: Search Google for: Supported Network Controller by Beckhoff Ethernet Driver 

  

http://infosys.beckhoff.com/english.php?content=content/1033/tcsystemmanager/reference/ethercat/html/ethercat_supnetworkcontroller.htm
http://infosys.beckhoff.com/english.php?content=content/1033/tcsystemmanager/reference/ethercat/html/ethercat_supnetworkcontroller.htm
http://infosys.beckhoff.com/
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Appendix C: TwinCAT 2 and TwinCAT 3 

Compatibility:  

¶ All versions of Yaskawa EtherCAT drives operate with both TwinCAT 2 and TwinCAT 3. 

 

Yaskawaôs experience with TwinCAT 2 and TwinCAT 3 are below. 

¶ Beckhoff does not necessarily disclose these differences. 

Comparison: 

¶ Licensing 

o TwinCAT 2: Has 30 days evaluation, then realtime will not start (will give error message) 

Á There are at least 2 possible workarounds (choose either method): 

¶ Reinstall TwinCAT for another 30 days (Beckhoff tells users to do this) 

¶ Set clock back to within 30 days but not farther back or it will not work 

o TwinCAT 3: A code pops up and you type the same code into the box below the code to keep 

using the software as evaluation. 

¶ TSM from 3 not able to open in 2. 

o If the file may be used on other PCôs with TwinCAT, consider using TwinCAT 2 instead of 

TwinCAT 3. 

¶ TwinCAT 2 is smaller file size, installs faster. 

¶ TwinCAT 2 requires less processor power Ą better for lower end PCs. 

¶ TwinCAT 2 may work for older OSôs like Windows 2000, where TwinCAT 3 does not. 

¶ TwinCAT 3 64-bit can run the Realtime mode, but TwinCAT 2 64-bit version cannot. 

¶ Beckhoff has stopped implementing new features in TwinCAT 2. 
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Appendix D: Yaskawa ESI Files 

¶ The XML file (also known as ESI file) is available for download from Yaskawa.com. 

o For Sigma-5 SGDV, the Document number is: Yaskawa_CoE_XML_Files (use Search) 

¶ ESI files can contain device descriptions of many different versions or one version. 

o Sigma-5 SGDV 

Á Yaskawa SGDV-E1_CoE rev5.00.xml & Yaskawa SGDV-E5_CoE rev5.00.xml 

contain device descriptions for: 

¶ FW 1.00 

¶ FW 2.00 

¶ FW 3.01 

¶ FW 3.05 

¶ FW 4.00 

¶ FW 5.00 

Á Yaskawa_SGDV-E1_CoE_rev5.04.xml & Yaskawa_SGDV-E1_CoE_rev5.04.xml 

contain the device description for: 

¶ FW 5.04  
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Appendix E: TwinCAT Ethernet Adapter Setup 

¶ Start TwinCAT System Manager 

o Right-click the TwinCAT icon in the Windows System Tray. 

o Select ñSystem Managerò 
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¶ If the icon is not blue, change TwinCAT to Config mode: 

o Select ñSystemò 

o Select ñConfig modeò 
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¶ Select ñOptionsò 

¶ Select ñShow Real Time Ethernet Compatible Deviceséò 
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¶ Select the Ethernet adapter listed under ñCompatible devicesò 

o Incompatible devices may be selected, but likely results in undesired performance such as 

motion that is not smooth. 

¶ Press the ñInstallò button. 

o When installation is complete, the Ethernet adapter will appear under ñInstalled and ready to 

use devicesò as shown below. 

  

Ethernet adapter not shown 

under ñCompatible devicesò 

(it is already installed in this image) 
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Appendix F: Reset Absolute Encoder Using a Digital Operator 

The below information is found in: 

¶ Ɇ-V Series Userôs Manual Design and Maintenance Command Option Attachable Type 

o Yaskawa.com document number: SIEPS80000060 

o Section 4.5.4 
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Appendix G: Reset Absolute Encoder Using SigmaWin+ 

The below information is in: 

¶ SigmaWin+ Ɇ-V Component Online Manual 

o File name: SigmaWinFV.pdf  

o This is installed with SigmaWin+  

o Section 4.4.2 
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Appendix H: Reset Absolute Encoder Using CoE 

The below information is in: 

¶ Ɇ-V Series Userôs Manual EtherCAT (CoE) Network Module 

o Yaskawa.com document number: SIEPC72082904 

o Section 8.5 Part (7) 
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Appendix I: Disable Overtravels Using a Digital Operator 

The information below contains resources to assist in changing Pn50A = 8xxx, and Pn50B = xxx8. 

The below information is in multiple sources: 

¶ Ɇ-V Series Userôs Manual Design and Maintenance Command Option Attachable Type 

o Yaskawa.com document number: SIEPS80000060 

o Section 4.2.3 Part (2) 

¶ Ɇ -V Series Userôs Manual Operation of Digital Operator 

o Yaskawa.com document number: SIEPS80000055 

o Section 2.1.1 Part (1) 
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Note: The drive must be reset (Digital Operator Fn030 or cycle power) for the settings in Pn50A and Pn50B to 

take effect.  
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Appendix J: Disable Overtravels Using SigmaWin+ 

The information below contains resources to assist in changing Pn50A = 8xxx, and Pn50B = xxx8. 

The below information is in multiple sources: 

¶ Ɇ-V Series Userôs Manual Design and Maintenance Command Option Attachable Type 

o Yaskawa.com document number: SIEPS80000060 

o Section 4.2.3 Part (2) 

¶ SigmaWin+ Ɇ-V Component Online Manual 

o File name: SigmaWinFV.pdf  

o This is installed with SigmaWin+  

o Section 4.1.2 
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