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About This Document

This document contains the setup procedure for hardware and software to use SigmaWin+ with a
Yaskawa EtherCAT SERVOPACK over an EtherCAT network.

EtherCAT

Yaskawa EtherCAT

SigmaWin+ PC EtherCAT Master SERVOPACK

Note: The above diagram is an example setup.

This document’s purpose is as follows:

e Provide procedures in SigmaWin+ to connect to a Yaskawa EtherCAT SERVOPACK over an
EtherCAT network.

e Provide information about features that an EtherCAT master must support in order for
SigmaWin+ to connect to a Yaskawa EtherCAT SERVOPACK over an EtherCAT network.

The intended audience for this document is as follows:

e Machine builders using SigmaWin+ who set up and tune Yaskawa EtherCAT SERVOPACKS.
e EtherCAT master developers who can implement support for Ethernet over EtherCAT.
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Technical Terms

The terms in this document are described in the following tables.

Term ‘ Abbreviation Meaning

An upper-layer protocol based on the international CAN
standard (EN 50325-4). It consists of profile specifications
for the application layer, communications, applications,
devices, and interfaces.

CANopen CANopen

A network that uses Ethernet for the physical layer,
CANopen over EtherCAT CoE EtherCAT for the data link layer, and CANopen for the
application layer in a seven-layer OSI reference model.

Communications protocol for the physical layer and data link
Controller Area Network CAN layer established for automotive LANSs. It was established as
an international standard as ISO 11898.

Electrically Erasable
Programmable Read Only EEPROM A ROM that can be electrically overwritten.
Memory

A network that uses Ethernet for the physical layer,
Ethernet over EtherCAT EoE EtherCAT for the data link layer, and Ethernet for the
application layer in a seven-layer OSI reference model.

Ethernet for Control

Automation Technology EtherCAT An open network developed by Beckhoff Automation.
EtherCA_T Slave ES| File with _sl_ave_ device descriptions, defined in the ETG.2000
Information ESI specification.

OPERATIONAL OP The Operational state in the EtherCAT state machine.
PRE-OPERATIONAL PRE-OP The Pre-operational state in the EtherCAT state machine.
Servomotor A Yaskawa actuator.

Servo Drive The combination of a Servomotor and SERVOPACK.

SERVOPACK | A Yaskawa servo amplifier.

The engineering tool for setting up and tuning Servo Drives or a computer in which the

i in+ . . S
Sigmawin engineering tool is installed.
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1. System Design

This section describes the necessary system features to use SigmaWin+ to connect to a Yaskawa
EtherCAT SERVOPACK over an EtherCAT network.

If the system has already been designed, this section can be used as a reference.
The necessary system features depend on the architecture of the system.

There are 3 architectures described in this document. Each has its own benefits and drawbacks to
support using SigmaWin+ to connect to a Yaskawa EtherCAT SERVOPACK over an EtherCAT network.

All of the architectures are referred to by a shorthand naming convention (based on topology), and that
convention is described in the following subsection.

1.1 Architecture Naming Convention

Architectures are named based on the device types and order of connection.
The following table describes the symbols in the architecture names.

Symbol Term Meaning

- (cable) An Ethernet cable connecting between devices
Master EtherCAT Master
S Slave Yaskawa EtherCAT SERVOPACK
c Configuration Configuration software SigmaWin+ on a PC,
not on the EtherCAT master
E EoE Module EtherCAT switch port terminal

e In architecture “C-M-S”, the PC with the Configuration software is connected with a cable to the
Master, and the Master is connected with a cable to the Slave.
o Basically, a PC with SigmaWin+ connects to EtherCAT master’s Ethernet port.

e In architecture “M=S”, the Master is connected with a cable to the Slave.
o EtherCAT master runs Sigmawin+

e In architecture “M-S—-E-C”, the Master is connected with a cable to the Slave, and the Slave is
connected with a cable to the EoE Module, and the EoE Module is connected with a cable to a
PC with the Configuration software.
o Basically, a PC with SigmaWin+ connects to the EtherCAT network by use of an
Ethernet switch port terminal slave device.
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1.2. System Features

The following table indicates the necessary system features that each architecture must support in order
to use SigmaWin+ to connect to a Yaskawa EtherCAT SERVOPACK over an EtherCAT network.

ARCHITECTURE

C-M-S M-S M-S-E-C

I S

Windows PC with SigmaWwin+ /

EtherCAT Master running Windows with
SigmaWwin+

Set MA(;*address and IPv4 address
of slave™”

Set up an EoE endpoint*

Route Ethernet packets between
Ethernet device (SigmaWin+) and
the EoE endpoint™

An Ethernet port for Ethernet
communications

sy
g
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= o
ke
oW
=
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2
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Inclusion of an Ethernet switch port
terminal slave device in the system X
configuration ™

N N I N N R
X (XN (NN TN X
N[> | X% % | N[ Xx |

*1 For examples in TwinCAT 3, refer to the relevant setup steps sections in this document.
*2 For details of the order of settings, refer to 2.4. Master Requirements.
*3 Example Ethernet switch port terminal: Beckhoff EK1100 + EL6601 combination

/ = Needs to support

X = Does not need to support
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1.3. Benefits & Drawbacks

This section describes each of the architectures’ benefits and drawbacks to support using SigmaWwin+ to
connect to a Yaskawa EtherCAT SERVOPACK over an EtherCAT network.

1.3.1. Architecture “C—-M-S8” (PC with SigmaWin+ connects to EtherCAT master’s Ethernet port)

e This is the typical application for the following reasons:
o Typical EtherCAT masters do not run Windows which is a requirement for architecture
“M-S”.
o Additional EtherCAT hardware is necessary for architecture “M-S—E-C”.
e Benefits:
o Less wiring than the architecture requiring Ethernet switch port terminal
o Does not require the Ethernet switch port terminal
o EtherCAT master does not need to run Windows
e Drawbacks:
o More wiring than the architecture where SigmaWin+ runs on the EtherCAT master
Additional EtherCAT master development may be required
Separate PC for SigmaWin+ is necessary
The most setup steps and sources of misconfiguration of all architectures

o O O

1.3.2. Architecture “M-S” (EtherCAT master runs Sigmawin+)

o Benefits:
o Least wiring of all architectures
o Least networking components of all architectures
o Dedicated PC for SigmaWin+ is not necessary
o Less setup steps and sources of misconfiguration than the architecture where the
SigmaWin+ PC connects to the EtherCAT master
e Drawbacks:
o Requires EtherCAT master to run on Windows
o Additional EtherCAT master development may be required
o More setup steps and sources of misconfiguration than the architecture that requires the
Ethernet switch port terminal
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1.3.3. Architecture “M-S—E-C” (PC with SigmaWin+ connects to the EtherCAT network by use of
an Ethernet switch port terminal slave device)

e Benefits:
o Least development necessary of all architectures, for an EtherCAT master to support
SigmaWin+ over EtherCAT
= Fewer components in the operating system
=  Fewer components in the EtherCAT stack
o EtherCAT master does not need to run Windows
o Least setup steps and sources of misconfiguration of all architectures
e Drawbacks:
o The most wiring than all other architectures
o The most hardware of all architectures
= Additional hardware module (Ethernet switch port terminal)
o EtherCAT master must support the hardware module
o Separate PC for SigmaWin+ is necessary
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2. Prerequisites
2.1. Yaskawa EtherCAT SERVOPACK Firmware Versions

e The following Yaskawa EtherCAT SERVOPACKSs and EtherCAT firmware versions support EoE:

Product Model EtherCAT Firmware

Sigma-5
[Model#: SGDV-XXXXEXXXXXXXX2*] 7.00 and above

Sigma SD
[Model#: CACR-JUxxxxC*]

Sigma-7 100V/200V
[Model#: SGD7S-xxxFAQ* / SGD7S-xxxAA0*]

8.00 and above

8.13 and above

Sigma-7 400V, Single Axis 7.08 and above*
[Model#: SGD7S-xxxDA0*] 8.14 and above preferred

Sigma-7 400V, Dual Axis 8.01 and above*
[Model#: SGD7W-xxxDAO*] 8.14 and above preferred

* Firmware versions lower than 8.14 for 400V SERVOPACKS require setting Pn010 = 4™ octet of IP address

e For products not listed, inquire to your Yaskawa representative.
e To determine firmware version, the following options are available:
o Refer to Yaskawa.com document number AN.MTN.06.ETHERCAT, section Using Known
Working Master To Read Revision Number.
o Read from CoE object 0Ox100A Manufacturer Software Version

2.2. Industrial Ethernet Cables

e Catbe Shielded Twisted-Pair, 2 pairs (not 4 pairs) is recommended
o Yaskawa part numbers

Part Number ‘ Part Number Specifications
CM3RRMO0-00xx-E xx = P2 for 0.2 meter, P5 for 0.5 meter
JZSP-CM3RRMO-xx-E xx = 01 for 1 meter, 03 for 3 meter, 05 for 5 meter, 10 for 10 meter
JZSP-CM3RR00-xx-E xx = 20 for 20 meter, 30 for 30 meter
JZSP-CM3RR01-xx-E xx = 40 for 40 meter, 50 for 50 meter

e Unshielded Ethernet cables or low-quality cables may result in A.A12 and A.A11 alarms due to
electrical noise interference.
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2.3. Electronic Files

e Yaskawa User’'s Manuals
o Example: Sigma-7S 100V/200V:
= Sigma-7S EtherCAT (CoE) Communication Reference Product Manual
e Yaskawa.com document number: SIEPS80000155
= SigmaWin+ Operation Manual (for SigmaWin+ 7)
¢ Installed with SigmaWin+ (Yaskawa.com document number:
SigmaWinPlus_Ver.7)
e Found in:
Windows Start menu>YASKAWA>SigmaWin+ Ver.7>SigmaWin+ Ver.7 Help
¢ Yaskawa SERVOPACK configuration software: SigmaWwin+
o Yaskawa.com document number: SigmawWinPlus_Ver.7
o The minimum version of SigmaWin+ that supports communication over EtherCAT is 7.27.
o (Necessity is dependent on master) ESI file for Yaskawa EtherCAT SERVOPACK
o Refer to the EtherCAT master documentation for the necessity to import ESI files.
o Example: Sigma-7S 100V/200V:
= Yaskawa.com document number: Yaskawa_Sigma-7_CoE_ESI_Files
o (Necessity is dependent on master and architecture) ESI file for Ethernet switch port terminal
slave device (if implementing the architecture that requires this device)
o Contact the device manufacturer for the ESI file
= Example: Beckhoff EK1100 + EL6601, contact Beckhoff for the ESI files (they
are usually included with TwinCAT installations).
o The architecture that requires this ESI file is the architecture “M-S—E-C” (the architecture
is described in 1.1. Architecture Naming Convention).

2.4. Master Requirements

Refer to 1.2. System Features, table side-heading EtherCAT Master features to support.

Additionally, the Yaskawa EtherCAT SERVOPACK requires the master to be able to send data in the
following order, and expects blank spaces for the unused parameters in the data field in the message
from the master:

e MACAddress UINTS8[6]
e |PAddress UINT32
e SubnetMask UINT32
o DefaultGateway UINT32
e DNSServerlpAddress UINT32
e DNSName char[32]
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3. Selecting Applicable Setup Procedure

The following flowchart can assist with determining which setup procedure to follow.

Decide if SigmaWin+ is to run on
EtherCAT Master PC (Windows)

SigmaWin+ to run

on Master PC? See 4.2. Architecture "M-S"

Decide if SigmaWin+ PC is to connect to:
1) The Master’'s Ethernet port
or
2) An EtherCAT switch port terminal
slave on the EtherCAT network

Which option above does
igmawin+ PC connect to?

See 4.1. Architecture "C-M-S" See 4.3. Architecture “M-S—-E-C”

Revision 3 August 4, 2020 Page 10 of 54



YASKAWA

Title: SigmaWin+ Over EtherCAT

Product(s): Yaskawa EtherCAT SERVOPACKS

Doc. No. TN.Sigma.01.EtherCAT

4. Setup Procedures

4.1. Architecture “C-M-8”: “PC [With SigmaWin+] — Switch (optional) — Master — Slave”

4.1.1. Introduction

The concept of this architecture is that the PC with SigmaWin+ connects to the EtherCAT
master’s Ethernet port.
This architecture “C—M-S” is defined below, showing devices in connection order:

o “C” — Configuration — Configuration software SigmawWin+ on a PC
“‘M” — Master — EtherCAT Master
“S” — Slave — Yaskawa EtherCAT SERVOPACK

therCAT
Ethernet Ether

SigmaWin+ PC Ethernet Switch EtherCAT Master Yaskawa EtherCAT
(optional) SERVOPACK

The EtherCAT master must support the following features:

1. Set MAC address and IPv4 address of slave

2. Set up an EoE endpoint

3. Route Ethernet packets between Ethernet device (SigmaWin+) and the EoE endpoint
4. An Ethernet port for Ethernet communications
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4.1.2. Hardware Setup

e For the initial test, use only 1 Yaskawa EtherCAT SERVOPACK with no other devices on the
network (example: remove all Ethernet switches and additional axes).
e Connect a single Ethernet cable between the EtherCAT master’s EtherCAT port and the IN port

of the Yaskawa EtherCAT SERVOPACK.

e Connect a single Ethernet cable between the EtherCAT master’s Ethernet port, and the PC that

has SigmaWwin+.
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4.1.3. EtherCAT Master Setup Items

Note: For an example setup using TwinCAT 3, refer also to Appendix C: TwinCAT 3 Example For
Architecture “C—-M-S".

e Set up an IPv4 address that will be used for Ethernet communications with SigmaWin+.

o This address will be used as the Default gateway when setting up the PC with
SigmaWin+.

o Example: 192.168.2.128

e Set up the EOE endpoint.

o This establishes the connection between the EOE network and the operating system's
network stack.

o Note to EtherCAT master developers: This function to connect between the EoE
network and the operating system's network stack depends on the EtherCAT stack. For
example, the EtherCAT stack from the vendor acontis has this function as an add-on
option.

o Enable the routing for Ethernet packets between the Ethernet device (the PC with SigmaWin+)
and the EoE endpoint.

o Note to EtherCAT master developers: This function of configuring the operating
system's network stack to act as a router depends on the operating system. The network
stack does not need to support any specific protocols. The network stack needs to be
able to forward Ethernet packets from one port to another.

e Setthe MAC address and IPv4 address of the Yaskawa EtherCAT SERVOPACK.

o Note to EtherCAT master developers: This function of setting the EtherCAT slave’s
IPv4 and MAC addresses depends on the EtherCAT master stack. Contact the EtherCAT
master stack vendor for details.

o The EtherCAT address (for EtherCAT node addressing) is independent from the IPv4

address.
o Example:
= MAC Address: 0201 052003 E9
= |P Address: 192.168.1.2

4.1.4. Run EtherCAT
Enable all changed settings in the EtherCAT master, and set the EtherCAT network to PRE-OP state.

Note: In the OP state, the SigmaWin+ function Write All Parameters will not complete successfully
because certain parameters cannot be written in OP state (e.g. PDO mapping parameters like 1600h).
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4.1.5. Yaskawa SERVOPACK Configuration Software — SigmaWin+

4.1.5.1. PC IPv4 Address Settings

e Details:
o Optional: Setting the IPv4 address of the PC through Windows is optional, because
SigmaWin+ has a function to set the IPv4 address.
=  Setting the IPv4 address through Windows is recommended for testing the
connection for the first time.
= If the network settings are not set in this step, then Windows User Account
Control prompts may appear in later steps, due to the SigmaWwin+ function of
modifying the PC’s network settings.
e Procedures & Examples:

o Setthe IPv4 address within the subnet used for the IPv4 address of the EtherCAT
Master’s Ethernet port used for Ethernet communications with SigmaWwin+ as
established in 4.1.3. EtherCAT Master Setup Items.

= Example (based on example settings from the previous sections):
e The IPv4 address of the EtherCAT master’s Ethernet port used for
Ethernet communications with SigmaWin+ is 192.168.2.128.
e An acceptable IPv4 address for the SigmaWin+ PC is 192.168.2.129.

o Setthe Default gateway to the IPv4 address of the EtherCAT master’s Ethernet port used

for Ethernet communications with Sigmawin+.
= Example (based on example settings from the previous sections):
e The IPv4 address of the EtherCAT master’s Ethernet port used for
Ethernet communications with SigmaWin+ is 192.168.2.128.
e The Default gateway must be set to 192.168.2.128.

Internet Protocol Version 4 (TCP/IPv4) Properties

General

“au can gat TP settings assigned automatically If your netwark supports
this capability, Otherwise, you need to ask your networlk administrator
For the appropriate IP settings.

() Obtain an IP address automatically

(@) Use the Following IP address:

IP address: 192 . 1eg . 2 129
Subret mask: 255 .255.255 . 0
Defaulk gateway: 192 168 . 2 . 128
Obtain DMS server address automatically

(@) Use the Following DNS server sddresses:

Preferred DNS server:

Alternate DNS server:

[ walidate settings upon exit advanced. .
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4.1.5.2. SigmaWin+ Settings

e Refer to the SigmaWin+ Help installed with SigmaWin+ to locate the windows described in this

procedure.
e From the Communication Settings window, select Ethernet Connection for the connection
method.
o The Left and Right selector arrows may be necessary to use to find Ethernet
Connection.
e Push the Communication Settings button in the upper right corner of the window.

x

Communications Settings

Ethernet:TwinCAT-Intel PCI Ethernet Adapter (Gigabit}

Q Q [:] / PAddress 12 o1es o2 128

Communicaticns Settings

Select the connection method.

USE Connection Ethernet Connection Controller Connection Computer

SERVOPACK Type: Separate ¥
ernet

IP Address: 192 . 168 . 1 L2

D Test (Ping)

usSB Ethernet

Be— e

Ethemet Connection
Search for SERVOPACKs

With this method, you connect the SigmaWin+ and SERVOPACK with an Ethemet cable.

e Select the network adapter used to connect the PC to the EtherCAT master.

B Computer Netwark Settings
Change the computer network settings. Current Computer Network Settings
Metwork Adapter
EthernetTwinCAT-Intel PCI Ethernet Adapter (Gigabit)
Netwaork adapter] ‘ Ethernet v

Settings: Use the following settings.

1P Address: 102 . e . 2 . 120 1P Address: 192.168.2.129
SubnetMask: 255 | 255 . 255 . 0 Subnet Mask: 235.255.255.0
Default Gateway: 102 . 168 . 2 . 128 Default Gateway: 192.168.2.128

Back up the above information when the settings are made.

Set Cancel
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¢ Make the settings as follows:

o Set the IP Address within the subnet used for the IPv4 address of the EtherCAT master’s
Ethernet port used for Ethernet communications with SigmaWin+ that was established in
4.1.3. EtherCAT Master Setup Items.

= Example (based on example settings from the previous sections):
e The IPv4 address of the EtherCAT master’s Ethernet port used for
Ethernet communications with SigmaWin+ is 192.168.2.128.
¢ An acceptable IP Address to use in this window is 192.168.2.129.

o Set the Default Gateway to the IPv4 address of the EtherCAT master’s Ethernet port
used for Ethernet communications with SigmaWin+ as established in 4.1.3. EtherCAT
Master Setup Items.

= Example (based on example settings from the previous sections):
e The IPv4 address of the EtherCAT master’s Ethernet port used for
Ethernet communications with SigmaWin+ is 192.168.2.128.
e The Default Gateway in SigmaWin+ must be set to 192.168.2.128.

B Computer Netwark Settings

Change the computer network settings. Current Computer Network Settings
Metwork Adapter
EthernetTwinCAT-Intel PCI Ethernet Adapter (Gigabit)

Network adapter: | Ethernet

Settings: Use the following settings.

1P Address: 192 . 168 . 2 . 129 IP Address: 192.168.2.129

SubnetMask: 255 | 255 . 255 . 0O Subnet Mask: 255.255.255.0

Default Gateway: 192 . 168 . 2 . 128 Default Gateway: 192.168.2.128

Back up the above information when the settings are made.

Set Cancel

o If the settings on the left do not match the settings on the right, Windows User Account
Control prompts may appear in later steps.
e Push the Set button.
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In the Communication Settings window, for the IP Address field, enter the IPv4 address of the
Yaskawa EtherCAT SERVOPACK that was established in 4.1.3. EtherCAT Master Setup Items.
o Example (based on example settings from the previous sections):
= The IPv4 address of the Yaskawa EtherCAT SERVOPACK is 192.168.1.2.
The IP Address in this window must be set to 192.168.1.2.

Communications Settings

Select the connection method.

USB Connection Ethernet Connection Controller Connection Computer Communications Settings
EthernetTwinCAT-Intel PCI Ethernet Adapter (Gigabit)
r % Y A
SERVOPACK Type: | Separate v
U
Ethernet
& IP Address: 182 . 168 . 1 , 2
[: USB Ethernet . :] Test (Ping)
.
L]
A 4 v l
. L] L)
I Ii Ii
] i ]

Ethemet Connection

Search for SERVOPACKs
With this method, you connect the SigmaWin+ and SERVOPACK with an Ethemet cable.
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4.1.5.3. SigmaWin+ Connection

e Push the Search for SERVOPACKS button.
o If the network settings did not match from the step where the network settings are set

within SigmaWin+, a Windows User Account Control prompt may appear.
[°] User Account Contral

Do you want to allow the following program to make

~ changes to this computer?

Program name:  Network Command Shell
Verified publisher: Microsoft Windows

® Show details Yes

Change when these notifications appear

o |If there are any error messages, refer to Appendix A: Troubleshooting.

e The discovered Yaskawa SERVOPACK is displayed.

e If there is no checkmark in the Connect checkbox, push the box to put a checkmark.
e Push the Connect button.

Communications Settings x

Search for SERVOPACKs: Ethernet Connection

Search Again

Connect Circuit No. Station Address SERVOPACK Servomator Options  Axis Name
|- |2 SGD7S-RODAADA | SGMTA-D1ATAGL | ----- | —

e |If there are any error messages, refer to Appendix A: Troubleshooting.

This completes the procedure for “C—M-S” architecture to use SigmaWin+
to connect to the Yaskawa EtherCAT SERVOPACK through EtherCAT.
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4.2. Architecture “M-S”: “Master [With SigmaWwin+] — Slave”

4.2.1. Introduction

The concept of this architecture is that the EtherCAT master runs Sigmawin+.

This architecture “M-S” is defined below, showing devices in connection order:
o “M” — Master — EtherCAT master running Windows, which also contains SigmaWin+
o “8” — Slave - Yaskawa EtherCAT SERVOPACK

EtherCAT

EtherCAT Master Yaskawa EtherCAT
(Running SigmaWin+) SERVOPACK

The EtherCAT master must support the following features:

1. Windows with SigmaWin+

2. Set MAC address and IPv4 address of slave

3. Set up an EoE endpoint

4. Route Ethernet packets between Ethernet device (SigmaWin+) and the EoE endpoint
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4.2.2. Hardware Setup

e For the initial test, use only 1 Yaskawa EtherCAT SERVOPACK with no other devices on the
network (example: remove all Ethernet switches and additional axes).

e Connect a single Ethernet cable between the EtherCAT master’'s EtherCAT port and the IN port
of the Yaskawa EtherCAT SERVOPACK.

4.2.3. EtherCAT Master Setup

Note: For an example setup using TwinCAT 3, refer also to Appendix D: TwinCAT 3 Example For
Architecture “M-S”.

o Set the IPv4 address of the Ethernet port that is used for EtherCAT communications.
o This address will be used as the IP Address when setting up the PC with SigmaWin+.
o Example: 192.168.1.128
Internet Protocol Yersion 4 (TCP/1IPv4) Praperties
ieneral

*fou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your netwark administrator
For the appropriate IP settings.

() Obtain an IP address automatically

(@) Use the Following TF address:
IP address: 192 188 . 1 128
Subret mask: 255 .255.255. 0

Default gatsway:

Obtain DMS server address automatically
(@) Use the Following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit advanced.,.

e Set up the EOE endpoint, enable the routing for Ethernet packets between the Ethernet device
(SigmaWin+) and the EoE endpoint, and set the MAC address and IPv4 address of the
Yaskawa EtherCAT SERVOPACK.

o Referto 4.1.3. EtherCAT Master Setup Items for the details and examples.
= Note: Skip the first pullet point Set up an IPv4 address that will be used for
Ethernet communications with SigmaWin+.
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4.2.4. Run EtherCAT
Enable all changed settings in the EtherCAT master, and set the EtherCAT network to PRE-OP state.

Note: In the OP state, the SigmaWin+ function Write All Parameters will not complete successfully
because certain parameters cannot be written in OP state (e.g. PDO mapping parameters like 1600h).
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4.2.5. Yaskawa SERVOPACK Configuration Software — SigmaWin+

4251, SigmaWin+ Settings

e Refer to the SigmaWin+ Help installed with SigmaWin+ to locate the windows described in this

procedure.
e From the Communication Settings window, select Ethernet Connection for the connection

method.
o The Left and Right selector arrows may be necessary to use to find Ethernet
Connection.
e Push the Communication Settings button in the upper right corner of the window.

x

Communications Settings

Select the connection method.

US Connection Ethernet Connection  Controller Connection Computer T I S
Ethernet:TwinCAT-Intel PCI Ethernet Adapter (Gigabit)
A r A
| SERVOPACK Type: | Separate v
ernet
IP Address: 192 . 168 . 1 L2
USB Ethernet : D Test [Ping)
]
L 4 v 1
. . .
I I I
1 1 1
Search far SERVOPACKs Cancel
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e Select the network adapter used to connect the PC to the EtherCAT master.
B Computer Network Settings

Change the computer network settings. Current Computer Network Settings

Network Adapter

EthernetTwinCAT-Intel PC| Ethernet Adapter (Gigabit)
Network adapter| ‘ Ethernet &

Settings: Use the following settings.

IP Address: (102 . 168 . 1 . 128 IP Address: 192.168.1.128
Subnet Mask: 255 . 255 . 255 . 0O Subnet Mask: 255.255.255.0
Default Gateway: . . ) Default Gateway:

Back up the above information when the settings are made.

Set Cancel

e Setthe IP Address to the same value set in 4.2.3. EtherCAT Master Setup which is the IPv4
address of the EtherCAT master’s port used for EtherCAT communications.
o Example (based on example settings from the previous sections):
= The IPv4 address of the EtherCAT master’s port used for EtherCAT
communications is 192.168.1.128.
= The IP Address in this window must be set to 192.168.1.128.

B Computer Network Settings

Change the computer network settings. Current Computer Network Settings
Metwork Adapter
EthernetTwinCAT-Intel PCI Ethernet Adapter (Gigabit)

Network adapter: | Ethernet

Settings: Use the following settings.

IPAddress: 192 . 168 . 1 . 128 IP Address: 192.168.1.128
Subnet Mask: 255 . 255 . 255 . 0O Subnet Mask: 255.255.255.0
Default Gateway: . ) ) Default Gateway:

Back up the above information when the settings are made.

Set Cancel

o If the settings on the left do not match the settings on the right, Windows User Account
Control prompts may appear in later steps.
e Push the Set button.
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e In the Communication Settings window, for the IP Address field, enter the IPv4 address of the
Yaskawa EtherCAT SERVOPACK that was established in 4.2.3. EtherCAT Master Setup.
o Example (based on example settings from the previous sections):
= The IPv4 address of the Yaskawa EtherCAT SERVOPACK is 192.168.1.2.
= The IP Address in this window must be set to 192.168.1.2.

Communications Settings

Select the connection method.

USB Connection Ethernet Connection Controller Connection Computer Communications Settings
EthernetTwinCAT-Intel PCI Ethernet Adapter (Gigabit)
r % Y A
SERVOPACK Type: | Separate v
U
Ethernet
& IP Address: 182 . 168 . 1 , 2
[: USB Ethernet . :l Test (Ping)
.
L]
A 4 v l
. L] L)
I Ii Ii
] i ]

Ethemet Connection
Search for SERVOPACKs
With this method, you connect the SigmaWin+ and SERVOPACK with an Ethemnet cable.

4.25.2. SigmaWin+ Connection

e Connect to the Yaskawa EtherCAT SERVOPACK using SigmaWin+.
o Referto 4.1.5.3. SigmaWin+ Connection for the procedure.

This completes the procedure for “M-S” architecture to use SigmaWin+
to connect to the Yaskawa EtherCAT SERVOPACK through EtherCAT.
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4.3. Architecture “M-S-E-C”: “Master — Slave — EoE Module — PC [With SigmaWin+]”

4.3.1. Introduction

The concept of this architecture is that the PC with SigmaWin+ connects to the EtherCAT
network by use of an Ethernet switch port terminal slave device.
This architecture “M-S—E-C” is defined below, showing devices in connection order:

o ‘M’ — Master — EtherCAT Master

o “S” - Slave — Yaskawa EtherCAT SERVOPACK
o “E” — EOE Module - Ethernet switch port terminal
Example: Beckhoff EK1100 + EL6601
o “C” — Configuration — Configuration software SigmawWin+ on a PC
EtherCAT

EtherCAT

Ethernet

Yaskawa EtherCAT EtherCAT Switch SigmaWin+ PC

EtherCAT Master SERVOPACK Port Terminal

The EtherCAT master must support the following features:
1. Set MAC address and IPv4 address of slave
2. Inclusion of an Ethernet switch port terminal slave device in the system configuration
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4.3.2. Hardware Setup

e For the initial test, use only 1 Yaskawa EtherCAT SERVOPACK with no other devices on the
network (example: remove all Ethernet switches and additional axes).
e Connect a single Ethernet cable between the EtherCAT master’s EtherCAT port and the IN port

of the Yaskawa EtherCAT SERVOPACK.

e Connect a single Ethernet cable between the OUT port of the Yaskawa EtherCAT
SERVOPACK, and the IN port of the Ethernet switch port terminal.
e Connect a single Ethernet cable between the Ethernet switch port terminal’s port for Ethernet

communications to the SigmaWin+ PC.
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4.3.3. EtherCAT Master Setup — Yaskawa EtherCAT SERVOPACK Settings

Note: For an example setup using TwinCAT 3, refer also to Appendix E: TwinCAT 3 Example For
Architecture “M-S—-E-C”.

e Setthe MAC address and IPv4 address of the Yaskawa EtherCAT SERVOPACK.
o Referto 4.1.3. EtherCAT Master Setup Items for the details and examples.
= Note: Skip all points until the point Set the MAC address and IPv4 address of
the Yaskawa EtherCAT SERVOPACK.

4.3.4. Run EtherCAT
Enable all changed settings in the EtherCAT master, and set the EtherCAT network to PRE-OP state.

Note: In the OP state, the SigmaWin+ function Write All Parameters will not complete successfully
because certain parameters cannot be written in OP state (e.g. PDO mapping parameters like 1600h).
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4.3.5. Yaskawa SERVOPACK Configuration Software — SigmaWin+

4.3.5.1. PC IPv4 Address Settings

e Details:
o Referto 4.1.5.1. PC IPv4 Address Settings or details (refer to below for procedure and
example).
e Procedure & Example:
o Setthe IPv4 address within the subnet used for the IPv4 address of the Yaskawa
EtherCAT SERVOPACK that was established in 4.3.3. EtherCAT Master Setup —
Yaskawa EtherCAT SERVOPACK Settings
= Example (based on example settings from the previous sections):
e The IPv4 address of the Yaskawa EtherCAT SERVOPACK is
192.168.1.2.
e An acceptable IPv4 address for the SigmaWin+ PC is 192.168.1.128.

Internet Protocol Wersion 4 (TCP/IPv4) Properties

General

*fou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administr akor
For the appropriate IF settings.

() Obkain an 1P address automatically

(@) Use the Following TP address:

1P address: 192 168 . 1 . 128
Subnet mask: 255 255,255 . O

Default gateway:

Obtain DMS server address aukomatically
(@) Use the Folowing DNS server addresses:
Preferred DNS server:

Alcernate DNS server:

[Jwalidate settings upon exit Advanced. ..
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4.3.5.2. SigmaWin+ Settings

e Refer to the SigmaWin+ Help installed with SigmaWin+ to locate the windows described in this

procedure.
e From the Communication Settings window, select Ethernet Connection for the connection
method.
o The Left and Right selector arrows may be necessary to use to find Ethernet
Connection.
e Push the Communication Settings button in the upper right corner of the window.
Communicaticns Settings x
Select the connection method.
USB Connection Ethernet Connection Controller Connection Computer Communications Settings
EthermetTwinCAT-Intel PCI Ethernet Adapter (Gigabit)
D D IP Address: 192 . 168 . 1 . 128
r Y
SERVOPACK Type: Separate ¥
IP Address: 12 . 188 . 1 .2
n USB Ethernet Test (Ping)
w v
-] i
i i
Ii Ii
Search for SERVOPACKs Cancel
O

e Select the network adapter used to connect the PC to the EtherCAT master.
B Computer Network Settings

Change the computer network settings. Current Computer Network Settings

Network Adapter

EthernetTwinCAT-Intel PC| Ethernet Adapter (Gigabit)
Network adapter: | Ethernet &

Settings: Use the following settings.

1P Address: 102 . 168 . 1. 128 1P Address: 192.168.1.128
SubnetMask: 255 | 255 | 255 . QO Subnet Mask: 255.255.255.0
Default Gateway: . . ) Default Gateway:

Back up the above information when the settings are made.

Set Cancel
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e Set the IP Address within the subnet used for the IPv4 address of the Yaskawa EtherCAT
SERVOPACK.
o Example (based on example settings from the previous sections):
=  The IPv4 address of the Yaskawa EtherCAT SERVOPACK is 192.168.1.2.
= An acceptable IP Address to use in this window is 192.168.1.128.

B Computer Network Settings

Change the computer network settings. Current Computer Network Settings
Network Adapter
EthernetTwinCAT-Intel PCI Ethernet Adapter (Gigabit)

Network adapter: | Ethernet

Settings: Use the following settings.

IP Addresst 102 . 188 . 1 . 128 IP Address: 192.168.1.128
SubnetMask 355 . 355 . 355 . 0 Subnet Mask: 255.255.255,0
Default Gateway: . . . Default Gateway:

Back up the above information when the settings are made.

Set Cancel

o If the settings on the left do not match the settings on the right, Windows User Account
Control prompts may appear in later steps.
e Push the Set button.
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Yaskawa EtherCAT SERVOPACK.

o

In the Communication Settings window, for the IP Address field, enter the IPv4 address of the

Example (based on example settings from the previous sections):

The IPv4 address of the Yaskawa EtherCAT SERVOPACK is 192.168.1.2.
The IP Address in this window must be set to 192.168.1.2.

Communications Settings

USE Connection

Select the connection method.

Ethernet Connection Controller Connection

|

pa
-

Ethernet Connection

B

1
Ethernet

Ethérnet H
L]

B &

With this method, you connect the SigmaWin+ and SERVOPACK with an Ethemet cable.

— »

Computer Communications Settings
Ethernet:TwinCAT-Intel PCI Ethernet Adapter (Gigabit)

IP Address: 192 . 168 . 1 . 128

SERVOPACK Type: | Separate

IPAddress: 182 . 168 . 1 . 2
Test (Ping)

Cancel

Search for SERVOPACKs

4.3.5.3. SigmaWin+ Connection

o

Connect to the Yaskawa EtherCAT SERVOPACK using SigmawWin+.
Refer to 4.1.5.3. SigmaWin+ Connection for the procedure.

This completes the procedure for “M-S—E—C” architecture to use Sigmawin+
to connect to the Yaskawa EtherCAT SERVOPACK through EtherCAT.
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Appendix A: Troubleshooting

List of Problems in this Appendix:

1. After pushing the button Search for SERVOPACKSs (or Test (Ping)), a message regarding

“communications information could not be added” appears.
x

|'®'\ Cammunications information could not be added to the

g communications platform. Perform the Following steps on the
= Communications Platform Window that was displayed.
1. Select smpty rows as the communications part bypes far
Ethernet [1]ta [4].
2. Sawe the settings.
3, Try to connect again,

2. After pushing the button Search for SERVOPACKS, SigmaWin+ reports: No SERVOPACKSs
were found.

TASKAWA Sigmaifin+ ¥er.7 ]

| Mo SERVOPACKS were Found.

3. EoE mailbox settings do not appear for the Yaskawa EtherCAT SERVOPACK.

= General
i l.Behavior

Tirmeout Settings
. Identification

- FMMU £ Sh
i e lInit Commands
£ Mailbox
. ~CoE
i -FoE
[#- Distributed Clock
ESC Access

4. After pushing the button Search for SERVOPACKS (or Test (Ping)), SigmaWin+ reports:

Communications are not possible with the specified IP address.
=

‘.Ql Communications are not possible with the specified 1P address.
-
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5. After pushing the button Search for SERVOPACKS (or Test (Ping)), SigmaWin+ reports: The IP
address of the computer could not be changed.
xl

Eg] The IF address of the computer could not be changed.

6. After pushing the button Search for SERVOPACKS (or Test (Ping)), SigmaWin+ reports: Set up
communications.
X

lg\ Set up communications.

7. SigmaWin+ communications over EtherCAT is slower than USB.

8. After pushing “All Parameters” in the “Write to Servo” category, SigmaWin+ reports: One of the
following EtherCAT parameters could not be written. PnCAQ to PNnCA7. The possible causes are
as follows. The setting is out of range. You do not have permission to write the parameter. Writing
the parameters to the SERVOPACK was canceled.

YASKAWA SigmaWin+ Yer.7 ﬂ

A ! Cne of the Following EtherZAT parameters could not be written,

© PRCAD to PricA?
The possible causes are as follows,
The setting is out of range.
You do nok have permission bo write the parameter,

‘Wriking the parameters ko the SERVOPACK was canceled,
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Problem 1:

e After pushing the button Search for SERVOPACKS (or Test (Ping)), a message regarding
“communications information could not be added” appears.

YASKAWA SigmaWin+ Yer. 7 5[

. Communications information could nat be added ta the

! communications platform. Perform the Following steps on the
Communications Platfarm \Window that was displaved.

1. Select empty rows as the communications port bypes For
Ethernet [1] to [4].

2. Save the settings.

3. Try ko connect again,

Investigative & Corrective Actions:

e Select the Communication Platform from the taskbar E . For each row with contents, in the
Communication Port Type column, select the cell and select <blank> as shown in the image
below. Save the settings (do not close the Communication Platform). Re-attempt connection
with Sigmawin+.

loix

File(F) Wiew(V) Toals(T) Help(H)

=

Cornmunication Port Setting(List) ICDmneEt\Dm Information |
Nn.l Communication Port Type ‘ Logging Status it
1| j Disable Feady

Feady
Feady
Ready

5 PCl Express bus
ETHERMET 192.168.2.129 Local Area Connection
BlETHERNET 192.168.15.1 ‘Mware MNetwork Adapter Whinet]
7|[ETHERMET 132.168.77.1 ‘hiware Network Adapter Wiinetd
G|ETHERMNET 192.168.56.1 VirualBox Host-Only MNetwork
g|Remote 192.168.2.129 Local Area Connection
10| Pemote 192.166.15.1  Whware Network Adapter Yhnetl
-~ |Remote 192166771 “Whware Metwork Adapter Winetd |
Rermote 192.166.56.1  WirtualBox Host-Only Network,

SOL6/L1ser Llizeid3 (NP0l N, L(ETKERNET 19¢.16%.8.ltd) Portlpen & =
EOLE/LLYE2 11:7%:49 [1MF0] Mo, L(ETHEFMET 198 16%.2.179) Portl

EOLE/LLSE2 L:is 49 [IHF0] Ho. L(ETHERMET 13&.164.&.1i3) Porel

SOL6M1ser LlizeiSL (1Ml No. L(ETHERNET 198.16%.%.1t9) Perst =

M 4 » M Output £1 A2 A3 44/

Ready kana][CAF] [NuM y
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Problem 2:

e After pushing the button Search for SERVOPACKS, SigmaWin+ reports: No SERVOPACKSs
were found.

YASKAWA Sigma¥in+ ¥er. ! 5[

| Mo SERYOPACKS were Found,

Investigative & Corrective Actions:

e For 400V SERVOPACKS, if the FW version is below 8.14, set Pn010 = 4" octet of IP address.

e After pushing the OK button in the message window shown above, wait 1 minute to allow
connection re-attempts. The Yaskawa EtherCAT SERVOPACK may appear in the list.

e Push the button Search Again to go back to the previous screen, and push Search for
SERVOPACKS again.

e Check that Yaskawa EtherCAT SERVOPACK firmware meets the minimum requirements. Refer
to 2.1. Yaskawa EtherCAT SERVOPACK Firmware Versions.

e Check that the SigmaWin+ version is applicable. Refer to 2.3. Electronic Files for version details.

e Search for only 1 Yaskawa EtherCAT SERVOPACK at a time. Do not attempt to search for
multiple units at the same time. (Simultaneous connection to multiple units is possible for
SigmaWin+ version 7.27 and above, but for some versions of SigmaWin+ including 7.27,
searching for multiple units fails).
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Problem 3:

e EOE mailbox settings do not appear for the Yaskawa EtherCAT SERVOPACK.

[=- General

.. Behavior

- Tirneout Settings
- ldentification

- FRARAL f 5hA

- Init Cormmands
(= M ailbio

. CoE

- FoE

[ Distributed Clock
[+ ESC Access

Investigative & Corrective Actions:

e Check that the Yaskawa EtherCAT SERVOPACK is a version that supports EoE. Refer to 2.1.
Yaskawa EtherCAT SERVOPACK Firmware Versions for version details.

e Check that the settings being viewed are for the Yaskawa EtherCAT SERVOPACK, rather than
the settings for the master.

o Check that the Yaskawa EtherCAT SERVOPACK'’s ESiI file is in the correct directory used by
the master for ESI files.

e Check that the master applied the correct ESI file to the Yaskawa EtherCAT SERVOPACK.

o Restart the master to force the master to re-read the ESI directory, or execute the master function
to re-read the ESI directory.

Revision 3 August 4, 2020 Page 36 of 54



TECHNICAL NOTE YAS I(AWA

Title: SigmaWin+ Over EtherCAT

Product(s): Yaskawa EtherCAT SERVOPACKS Doc. No. TN.Sigma.01.EtherCAT

Problem 4:

e After pushing the button Search for SERVOPACKS (or Test (Ping)), SigmaWin+ reports:
Communications are not possible with the specified IP address.

YASKAWA SigmaWin+ Yer.7 El

Investigative & Corrective Actions:

e SigmaWin+:
o Check that SigmaWin+ is set up as described in this document.
= The IPv4 addresses, Subnet masks, and Default gateways are set up as
described in this document.
= The IPv4 address of the SigmaWin+ PC is different from all other devices on
the network. The PC may need to be rebooted to apply new settings.
o Disable other networking devices (example: disable wireless communications)
o Disable Windows Firewall for all Windows devices in the architecture.
o Use Windows Ping command to check communications to:
= The EtherCAT master’s IPv4 address for Ethernet communications.

¢ If Ping fails, in addition to checking the other items in this section, also
check the cabling. The EtherCAT master may require specific wiring
such as crossover wiring.

= The EtherCAT master’s IPv4 address used for the EtherCAT port.

e If Ping succeeds for the above test, but fails for this test, the routing
between the Ethernet port in the EtherCAT master and the EtherCAT
port may not be set up correctly. Check that the EtherCAT master
supports the function and the requirements to support this function.

o Example: TwinCAT 3 running on Windows supports this
function, and the 3" octet may need to be different between the
EtherCAT master’s IPv4 address for Ethernet communications
(example: 192.168.2.128), and the EtherCAT master’s IPv4
address for the EtherCAT port (example: 192.168.1.128).

Revision 3 August 4, 2020 Page 37 of 54




YASKAWA

Title: SigmaWin+ Over EtherCAT

Product(s): Yaskawa EtherCAT SERVOPACKS Doc. No. TN.Sigma.01.EtherCAT

» The Yaskawa EtherCAT SERVOPACK.
¢ If Ping succeeds for the above tests, but fails for this test, check the
Industrial Ethernet cable between the EtherCAT master, and the
Yaskawa EtherCAT SERVOPACK. Check that the Yaskawa EtherCAT
SERVOPACK control power is applied (the LEDs are lit, other than the
CHARGE LED which may be lit without control power). Check that the
SERVOPACK IPv4 address set in SigmaWin+ matches the IPv4
address of the Yaskawa EtherCAT SERVOPACK set up in the
EtherCAT master.
e EtherCAT Master:
o Check that the EtherCAT master is set up as described in this document.
= The IPv4 addresses, Subnet masks, and Default gateways are set up as
described in this document.
= The IPv4 address of the EtherCAT master is different from all other devices on
the network. The EtherCAT master may need to be rebooted to apply new
settings.
o If the EtherCAT master runs in Windows, check Windows Registry (regedit.exe):
= HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\Tcpip\Paramete
rs\IPEnableRouter
e Setregistry entry to 1 (data type is REG_DWORD)
o Disconnect other devices not necessary for this procedure, especially from Ethernet ports,
until the system is working properly.
Do not use hubs or switches for this procedure until the system is working properly.
o Disable Windows Firewall for all Windows devices in the architecture.
Check that the Yaskawa EtherCAT SERVOPACK is set up in the EtherCAT master as
described in this document.
= The IPv4 address of the Yaskawa EtherCAT SERVOPACK is different from all
other devices on the network. This IPv4 address must match the SERVOPACK
IPv4 address set in SigmaWin+.
o Check that the EtherCAT master settings are activated.
= |f the EtherCAT master runs Windows, check that the EtherCAT project has
been saved, PC has been rebooted after making changes to the routing, and the
EtherCAT project has been opened.
o Check that the EtherCAT master is in PRE-OP state (EtherCAT master is running).
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e Yaskawa EtherCAT SERVOPACK:

o Check that Yaskawa EtherCAT SERVOPACK firmware meets the minimum
requirements. Refer to 2.1. Yaskawa EtherCAT SERVOPACK Firmware Versions.

o Check that the Yaskawa EtherCAT SERVOPACK control power is applied (LEDs
besides the CHARGE LED are lit).

o Check that the Yaskawa EtherCAT SERVOPACK is in PRE-OP state. This can be
checked from the master. Also, the RUN LED on the Yaskawa EtherCAT SERVOPACK
is blinking green (200 ms on, 200 ms off) when in PRE-OP state.
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Problem 5:

e After pushing the button Search for SERVOPACKS (or Test (Ping)), SigmaWin+ reports:
The IP address of the computer could not be changed.

YASKAWA SigmaWin+ Yer.7 El

Investigative & Corrective Actions:

e Check that the Ethernet cable is connected from the SigmaWin+ PC to the target device.

e Check that the IPv4 address settings of the SigmaWin+ PC are not the same as any other device
on the network.

e Check that the IPv4 address settings in SigmaWin+ are not the same as any other device on the
network.
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Problem 6:

e After pushing the button Search for SERVOPACKS (or Test (Ping)), SigmaWin+ reports:
Set up communications.

YASKAWA SigmaWin+ ¥e x|

Investigative & Corrective Actions:

e Check that the IPv4 address settings of the SigmaWin+ PC are not the same as any other device
on the network.

e Check that the IPv4 address settings in SigmaWin+ are not the same as any other device on the
network.
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Problem 7:
e SigmaWin+ communications over EtherCAT is slower than USB.

Investigative & Corrective Actions:

e Increasing the EtherCAT cycle time will increase the number of times EoE packets are
transmitted.
e The limitation is caused by the master implementation of either the EOE size or Dead Time.
o Not all masters support changing the setting of either the EoE size or Dead Time.
e Graphical Example:

. Speed is dependent on Master behavior
—  Settings for “Dead Time”

Dead Time
A

8 T EaEEER

. Speed can improve by:
— Changing cycle time

—  Changing Master behavior (if Master supports increasing acyclic data)

Revision 3 August 4, 2020 Page 42 of 54



TECHNICAL NOTE YAS I(AWA

Title: SigmaWin+ Over EtherCAT

Product(s): Yaskawa EtherCAT SERVOPACKS Doc. No. TN.Sigma.01.EtherCAT

Problem 8:

e After pushing “All Parameters” in the “Write to Servo” category, SigmaWin+ reports: One
of the following EtherCAT parameters could not be written. PnCAO to PnCA7. The possible
causes are as follows. The setting is out of range. You do not have permission to write the
parameter. Writing the parameters to the SERVOPACK was canceled.

YASKAWA SigmaWin+ Yer. 7 ﬂ

IQ_‘*I Cne of the Following EkherCAT parameters could nok be written,

S pncan to Prca?
The possible causes are as Follovs,
The setting is ouk of range,
You do nok have permission to write the parameter,

‘writing the parameters ko the SERYOPACK was canceled,

Investigative & Corrective Actions:

o Check that the Yaskawa EtherCAT SERVOPACK is in PRE-OP state.
o This can be checked from the master. Also, the RUN LED on the Yaskawa EtherCAT
SERVOPACK is blinking green (200 ms on, 200 ms off) when in PRE-OP state.
o Parameters PNCAO to PNnCA7 are mapped to PDO mapping objects. As specified by the
EtherCAT specification, PDO mapping objects can only be written in PRE-OP state.
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Appendix B: Limitations

Yaskawa EtherCAT SERVOPACK limitations:

e Referto 2.1. Yaskawa EtherCAT SERVOPACK Firmware Versions for Yaskawa EtherCAT
SERVOPACK model and version limitations.

EtherCAT Master limitations:
o Referto 2.4. Master Requirements for EtherCAT master feature requirements.

SigmaWin+ limitations:
e Referto 2.3. Electronic Files for SigmaWin+ version limitations.
e |Pv6 IP addressing is not available.
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Appendix C: TwinCAT 3 Example For Architecture “C-M-S”

This appendix provides a TwinCAT 3 example for the “C—M-S” architecture.

Also refer to 4.1. Architecture "C—M-S" for additional details.

Ethernet

EtherCAT
Ethernet

SigmaWin+ PC Ethernet Switch EtherCAT Master Yaskawa EtherCAT
(optional) SERVOPACK

“C—M-S” architecture:

“C” — Configuration — Configuration software SigmaWin+ on a PC
‘M” — Master — EtherCAT Master
“S” — Slave — Yaskawa EtherCAT SERVOPACK
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SigmaWin+ PC

£
Internet Protocol Version 4 (TCP/IPv4) Properties
General

‘¥ou can get IP settings assigned aukomatically if your netwark supports
this capability, Otherwise, you need to ask your network administrator
for the sppropriate IP settings.,

() obtain an IP address automatically

@®) Use the Fallowing IP address: ,‘
IP address: | 192 168, 2 .
Subnet mask: 2 255 . 255 . 0

Defaulk gateway: 192 168, 2 128

Obtsin DNS server address automatically ‘

(®) Use the Following DNS server addresses:
Preferred DNS server:

Alterniate DNS server:

[Jvalidate settings upon exit Advanced. ..

SigmaWin+ PC IP Settings

Ethernet

ter Ethernet port IP Address

Ethernet Switch

(optional)

’
Internet Protocol Version 4 (TCP/IPv4) Properties
General

‘ou can get IP settings assianed automatically if your network supports
this capability, Otherwise, vau need to ask yaur netwark administratar
for the appropriate IP settings.

gmaWin+ PC IP Address

() Obtain an TP address automatically

se the Following IP address:

i addrasi’_ -

-
AL X Slbnst mask:
P2l

25 Defalt gateway:

“ Obtain DNS server address automatically
(®) Use the Following DM server addresses:
Preferred DNS server:

Alternate DNS server:

[Jwalidate settings upon exit Advanced. ..

Master Ethernet IP Settings

EtherCAT Master

EtherCAT

Yaskawa EtherCAT
SERVOPACK

4
Internet Protocol Yersion 4 (TCP/IPw4) Properties

General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, yvou need to ask your network administrator
Far the appropriste IP settings.

(7) Obtain an IP address automatically

(@) Use the following IP address:

IP address:

Subnet mask:

Default gateway:

Obtain DNS server address automatically

Master Ether@AT port IP Address’

(@) Use the fallowing DNS server addresses:
Preferred DNS server:

Aleernate DMS server:

[ validate settings upon exit advanced...

Master IP Settings (EtherCAT port)

* Required for TWinCAT 3, may not be required for other masters. Also, the 3" octet must be different from the 3 octet of IP address of the Master Ethernet port.
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tion Explarer TwinCAT Project] X

. . - Online:
4 Solution TuinCAT Project!’ (1 project) .
4l TWinCAT Projectl Melld: 10021531 ] [\ Advanced Setlings... ||
b [l SvSTEM

Export Configuration File.

This area contains the setup for the EoE
Sync Uk Assignmet.. » endpoint and the routing for Ethernet
I’

packets between the Ethernet device

4 and the EoE endpoint.

Advanced Settings

= Device 2 (EtherCAT)

State Mac| EoE Support
. - o 4 -
From Master: i \
T Image-Infa Enablz Conrect to TCPAP Stack.
2 SyncUnits
Max Ports: 2 Windows [P Routing

Master EoOE Settings

IF Enable Router

Inputs :
B Outputs H Dmerge ¥ tax Frames: 120
- Diagnosi
W InfaData ey Ma MAC Ids 10
1, Drive 1 (SGO07S-wcocti0x Col | -

Changes requirs spstem reboot!
b 2nd Transmit PDIO mar.

> Il 2nd Receive PDO mapg
v [ cState ["1Enable 0.0.0.0 Wirtual MAC: 0000 00 0000 00

> [ InfoData
&% Mappings

A [ 4

AT T YT

EtheiCAT Mailbox Gateway

a B =

Save Reboot Open

\ Conrections: 0 = )

TuinCAT Project]

J—
. T ~Gpneryl | EtherCal Ip Data | Startup | CoE - Online | Orline
; Solution TwinCAT Project?’ {1 project)
4 ] TwinCAT Project] Type: SEDTS et E e TIBGE] SE VO PACK Plevi 10
> @l sreTem Praduct/Flevision: | 35652353 / 524208
MOTION roduct/Revision:
pLE e Inc Addr 0
SAFETY EtheiCAT Addr [ 1001 o Advanced Settings
el ces
a sl Advanced Settin
. 4 " Devices
From Master: I e
5 nag £ M ~ N - MAC Address
8 adeinfo o [ Virtual Ethernet Part 2
+ i i
Slave EOE Setti nas o 2 sndiis | g Vittusl MAC Id 0201 052003 &8 May be set automatically
b Inpuks () Switch Port
o I Outguts Blsiibuidld Clock ® P Par
- ESC Ackess - —} Axis IP Address
11, Drive 1 (S6D75-x0ec\0x Col ] O DHER 4
o oD @ IP Address 192.168. 1. 2 |7
> B 2nd Receive PDO mapy] Subnet Mask, 255 255 285 0 ’» Master EtherCAT port IP Address
4
- [ WeState Default Gateway: | 192 168. 1 1287
» [ InfoData NS §
&7 Mappings e
DM Hame:
] Time Stanp Requested s Activate Configuration & Run
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Change the computer network settings.
Select the connection method.

Current Computer Network Settings

/_‘ Network Adapter

USB Connection Ethernet Connection

Controller Connection Computer

Ethemet:TwinCAT-Intel PCI Ethernet Adapter (Gigabit)
ions Settings Network adapter| Ethernet v
JRE— , ‘ EthemetTwinCAT-Intel PCl Ethernet Adapter (Gigabit) . .
SigmaWin+ PC IP Address it (Lsot el estie
D D E / S e C = Py X
A k___—‘ IPAddress:Egz s .z . 129 ] 1P Address: 1921682120
J SERVOPACK Type: Separate ¥
et SubnetMask: 255 | 255 . 255 . 0 Subnet Mask: 255.255.255.0
-
’ ; IP Address: [‘192 e 1 .2 ’ Default Gateway:§ 102 . 168 . 2 . 128 ] Default Gateway: 192.168.2.128
n USB Ethernet . n Pl T PN S Test (Ping) Master Ethernet port IP Address Back up the above information when the settings are made.
H
»
. Axis IP Address
L 3 L 2 1

Communications Settings

x

Search for SERVOPACKs: Ethernet Connection

Search Again
T tio Connect Circuit No. Station Address SERVOPACK Servomotor Options  Axis Name
vOpA ) Search for SERVOPACKs Cancel |- |2 SGD7S-RI0AADA| SGM7A-01A7A6L | ----- | —
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Appendix D: TwinCAT 3 Example For Architecture “M-S”

This appendix provides a TwinCAT 3 example for the “M-S” architecture.

Also refer to 4.2. Architecture "M-S" for additional details.

EtherCAT

EtherCAT Master Yaskawa EtherCAT
(Running SigmaWin+) SERVOPACK

“M-S” architecture:

“M” — Master — EtherCAT Master
“S” — Slave — Yaskawa EtherCAT SERVOPACK
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TwinCAT Project]

- Online

Master IP Settings (EtherCAT Port) ' ( o

- \
4 ol TwinCAT Projectt Netld 10021531 [ \ Advanced Setfings... ||
Internet Pratacal Version 4 (TCP/IPyd) Properties n > [l SvSTEM
MOTION Export Canfiguration File
General
- Sync Unit Azzighment. .
‘You can get IP settings assigned automatically i wour network supports -
this capability. Otherwise, you need to ask your network administrator
For the appropriate IP settings. 4 Fwo Advanced Settings
a
3 .
From Master: soetr: FoF Suppon X
(@) Use the Following IP address: 4 Virtual Ethemet Switch Windows Metwork.
. - Image-Info
1P address: 192 166 . 1 . 128 k- N Enable Cornect to TCPAP Stack
\ Master EoE Settings > E s -
Subnet mask: 255 255 255 . D \ > Inputs M Parts: 2 = Windows IP Fiouting
T ) > I Outputs Ernergeriey Max Frames 120 = IP Enable Rauter
Default gateway: . 1 Diagnasis
H > [ InfoData Max MAC Ids: 100 5 Changes require system reboat!
1 oo ——
Obtain DNS server address automatically Y] “ L DW; L(_?GD?S " ngx Col ‘

~ > il ranzmmn mag

®) Use the Following DHS server addresses: ,’ [ nd Receive PO mapy geffﬂ Mailbo Gateray

Preferred DS server: . . o . B . 3 McState Enable o.0. 0.0 Wirtual MAL: oo 000 0000

£ This area contains the setup for the EoE endpoint @ oDt R
Alternate DNS server: L . . - Connections: 1] =
2% and the routing for Ethernet packets between the &% Mappings T \
td : . L
[ Jvldate setings upon exit Wl Ethernet device and the EOE endpoint. ‘~~ | _e”
S A e e e e
S
.’ TwinCAT Project]
' ) . . . (o] ata | Startup | CoE - Online | Online
A Solution Tuin CAT Project?’ (1 praject) ﬂ Lj

4 gl TwinCAT Project] SGO7S-xuxnlx EtherCAT|BGE] SERVORPACK RevB. 00

Type:

Master EtherCAT port IP Address

bl SYSTEM )
— OTION Product/Revision; | 36652353 / 524288
i o2 Save Reboot Open
WEW EtherCAT Add: [] 1001 : [ [ Acvanced Geiings P
Cos
4 0 Advanced Settin
4 ¥ Devices =
From Master: < g ey ot >
- +0
o] :::g Info []¥itusl Ethenst Pt DY & MAC Address
S .
. s 2 syndinits Vittusl MAC et 0201 520038 |7 May be set automatically
Slave EoOE Settings &
o I Outfuts P Por

> [ WieState Default Gateway:
> [ InfoData DNG &
&% Mappings o
DNS Name:

[] Time Stamp Requested

[ 11, Drive 1 (SGD75-000e0% Col ] L DHER b
- i @ IP Addiess 18268 1.2 |7
> [l 2nd Receive PDO mapy] Subret Mask: 255.295.255. 0

’» Axis IP Address

Activate Configuration & Run
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SigmaWin+ Settings & Connection a Computer NetworkSettins

< tions Sett x . ;
CmMUnIEEtons SEHngs Change the computer network settings. Current Computer Network Settings
Select the connection method.
/_‘ Network Adapter
USB Connection Ethernet Cannection  Contraller Connection Computer e r— Netwart adapm[ahimet > ] Ethernet:TwinCAT-Intel PC| Ethernet Adapter (Gigabit)
R (| R . EthernetTwinCAT-Intel PCI Ethernet Adapter (Gigabit)
Master EtherCAT port IP Address Settings: Use the following settings.
D E E / S e o
N } 1] Address:Fgg D168 .1 . 128 ] 1P Address: 192.168.1.128
) SERVOPACK Type: Separate i S ————-—-— ~N
et Subnet Mask 255 . 255 . 255 . @ Subnet Mask: 255.255.255.0
r & . 1P Address: [‘ 192 . 168 . 1 2 Default Gateway: . . . Default Gateway:
n USB Ethernet . n P T T Test (Ping) \ Back up the above information when the settings are made.
.
.

Axis IP Address

\_ Set Cancel

e

. ] . Communications Settings x
[ .
I I I ] Search for SERVOPACKSs: Ethemet Connection
] I
\ Search Again
o 5 Connect Circuit No. Station Address SERVOPACK Servomotor Options  Axis Name
opa Search for SERVOPACKs Cancel & |- 2 SGD7S-RI0AADA | SGM7A-01ATAEL | ----- | -
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Appendix E: TwinCAT 3 Example For Architecture “M-S—-E-C”

This appendix provides a TwinCAT 3 example for the “M-S—E—C” architecture.

Also refer to 4.3. Architecture “M—S—E—-C” for additional details.

EtherCAT

EtherCAT

Ethernet

BECKHOFF
i

- T

]
>
Iy

EtherCAT Master

P
.g
-
“cr

Yaskawa EtherCAT
SERVOPACK

EtherCAT

Switch Port Terminal SigmaWin+ PC

“M-S—E—C” architecture:

Master

Slave

EoE Module
Configuration

EtherCAT Master

Yaskawa EtherCAT SERVOPACK
EtherCAT switch port terminal

Configuration software SigmaWin+ on a PC
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SigmaWin+ PC IP Settings From Master: Slave EoE Settings

Internet Protocol Wersion 4 (TCPAPv4) Properties

TuinCAT Project]

General X 5ta | Startup | CoE - Online | Oniling
o Solution TwinCAT Praject!’ {1 project)
‘fou can get IP settings assigned automatically if your network supparts o T8 TwinCAT Project] X g
this capability, Otherwise, you need to ask your network administrator "'i ﬂ SYSTEM d Type: e b, £) SERVORACK Reva 00
For the appropriate IP settings. b
MOTION Product/Revision: 35652363 / 524288
() Obkain an IP address aukomatically pLC Aute Inc Addr 0
(®) Use the Fallowing IP address: EAFEW EtherCAT Addr [] 100 = Advanced Settings...
r——— = - - " o
. | in+
IP address: 192 188 . 1 128 S|gmaw n PC IP a [1s] Advanced Settin
Subnet mask: 255 . 755 755 . 0 Address 4 ‘“‘%Efvl‘;ﬁ , o Geners =
4 =¥ Device eneral EoE
Default gateway: | " | 28| L Mail }
mia ai (- -
om Imag Infa [W] wirtual Ethemet Port \‘ MAC Address
. . *
Obtain DM server sddress automatically o 2 syndnits irtual MAC I 2oz |7 May be set automatically
(®) Use the Following DNS server addresses: b Inpuks () Switch Part
Preferred DNS server: > [ Outfuts P Port
r“""“‘_ i : - Axis Address
Alternate DNS server: {1 Drive 1 (SHD75- O Coll ] () DHEP )
5 IP Address 192.168. 1 . 2 |7
[ walidate settings upon exit advanced. . » [l 2nd Receive PDO mapy Subnet Mask: 2585.255.255. 0
> [ WeState Default Giateway:
» [ InfoData NS
Cancel o Il Term3(EK1100) erver
&% Mappings DNS Narme:
[] Time Stamp Requested

g Activate Configuration & Run
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SigmaWin+ Settings & Connection 5 Compute Network etings

Communications Settings x .
Change the computer network settings. Current Computer Network Settings
Select the connection method. /—‘
Netwark Adapter
USE Connection Ethernet Connection  Cantraller Connection Computer . Network Edamer‘tahemet = ] Ethernet:TwinCAT-Intel PCI Ethernet Adapter (Gigabit)
( EthernetTwinCAT-Intel PCT Ethernet Adapter (G/gabit

Sigm aWin+ PC IP Address Settings: Use the following settings.
IP Address: 192 . 168 . 1 . 128
w o=
F N ~ee==Thddesfiss 68 .1 . 128 1P Address: 192.168.1.128
I J SERVOPACK Type: | Separate v ~
et SubnetMask 355 355 | 355 . ¢ Subnet Mask: 255.255.255,0
/ IP Address: [‘192 C6e .1 .2 Default Gateway: . . . Default Gateway:

C

n SB Ethernet :} Pl X P 4 Test (Ping) \ Back up the above information when the settings are made.
Axis IP Address
| Set Cancel

< ]

. . ]
I ] I ] I ] Search for SERVOPACKs: Ethemet Connection
] I ]
Search Again
- tio Connect Circuit No. Station Address SERVOPACK Servomator Options Axis Name
Search for SERVOPACKs Cancel 7 |- 2 SGD75-RO0AA0A | SGMTA-0LATAGL |-ov -
d, you co g d OPA b

Communications Settings

. ’
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