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List of related manuals

See section Related manuals on page 15.

You can find manuals and other product documents in PDF format on the
Internet. See section Document library on the Internet on the inside of the
back cover. For manuals not available in the Document library, contact your
local ABB representative.

The code below opens an online listing of the manuals applicable to the
product:

FECA-01 manual Fieldbus connectivity webpage

EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by
Beckhoff Automation GmbH, Germany.


http://new.abb.com/drives/connectivity/fieldbus-connectivity
http://new.abb.com/drives/connectivity/fieldbus-connectivity
http://new.abb.com/drives/connectivity/fieldbus-connectivity
http://new.abb.com/drives/connectivity/fieldbus-connectivity
http://search.abb.com/library/Download.aspx?DocumentID=3AUA0000123527&LanguageCode=en&DocumentPartId=1&Action=Launch
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Safety instructions

Contents of this chapter

The chapter contains the warning symbols used in this manual and
the safety instructions which you must obey when you install or
connect an optional module to a drive, converter or inverter. If you
ignore the safety instructions, injury, death or damage can occur.
Read this chapter before you start the installation.

Use of warnings

Warnings tell you about conditions which can cause injury or
death, or damage to the equipment. They also tell you how to
prevent the danger. The manual uses these warning symbols:

electricity which can cause injury or death, or damage to
the equipment.

2 Electricity warning tells you about hazards from

A
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General warning tells you about conditions, other than
those caused by electricity, which can cause injury or
death, or damage to the equipment.

Safety in installation

These instructions are for all who install or connect an optional
module to a drive, converter or inverter and need to open its front
cover or door to do the work.

9 WARNING! Obey these instructions. If you ignore them,

injury or death, or damage to the equipment can occur.

If you are not a qualified electrician, do not do installation or
maintenance work.

Disconnect the drive, converter or inverter from all possible
power sources. After you have disconnected the drive,
converter or inverter, always wait for 5 minutes to let the
intermediate circuit capacitors discharge before you continue.

Disconnect all dangerous voltages connected to other control
signal connectors in reach. For example, it is possible that
230 V AC is connected from outside to a relay output of the
drive, converter or inverter.

Always use a multimeter to make sure that there are no parts
under voltage in reach. The impedance of the multimeter must
be at least 1 Mohm.
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About this manual

What this chapter contains

This chapter introduces this manual.

Purpose of the manual

The manual provides information on installing, commissioning and
using an FECA-01 EtherCAT® adapter module.

Applicability

This manual applies to the FECA-01 EtherCAT adapter module
(+K469), software version 1.31 and later.
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Compatibility

The FECA-01 EtherCAT adapter module is compatible with the
followingdrives:

* ACS530
* ACS355
*  ACSM1 (motion and speed variants)
* ACS380
* ACH580
* ACQ580
* ACS580
* ACS850
* ACSB880.

The adapter module is compatible with all master stations that
support the EtherCAT® protocol.

Note: The adapter module is compatible with more drives that may
not be listed here. For details of compatibility, check the drive’s
firmware manual.

Target audience

This manual is intended for people who plan the installation, install,
start up, use and service the adapter module. Before you do work
on the module, read this manual and the applicable drive manual

that contains the hardware and safety instructions for the product

in question.

You are expected to know the fundamentals of fieldbus interface,
electricity, wiring, electrical components and electrical schematic
symbols.

The manual is written for readers worldwide. Both S| and imperial
units are shown.




Before you start

It is assumed that the drive is installed and ready to operate before
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you start the installation of the adapter module.

In addition to conventional installation tools, have the drive

manuals available during the installation as they contain important

information not included in this manual. The drive manuals are

referred to at various points of this manual.

Related manuals
The related manuals are listed below.

Drive user’s manuals

Code (English)

ACS355 drives (0.37...22 kW, 0.5...30 hp) user’s 3AUA0000066143
manual

Drive hardware manuals and guides

ACSM1 manuals 00578051

ACS380 manuals 9AAK10103A6193
ACS850-04 manuals 00592009
ACH580-01 manuals 9AKK10103A0587
ACH580-04 manuals 9AKK106930A9059
ACH580-07 manuals 9AKK106930A5241
ACQ580-01 manuals 9AKK106713A2709
ACQ580-04 manuals 9AKK106930A9053
ACQ580-07 manuals 9AKK106930A3150
ACS580-01 manuals 9AKK105713A8085
ACS580-04 manuals 9AKK106930A9060
ACS580-07 (75 to 250 kW) manuals 9AKK106930A5239
ACS580-07 (250 to 500 kW) manuals 9AKK106713A0278
ACS880-01 manuals 9AKK105408A7004
ACS880-04 manuals 9AKK105713A4819
ACS880-M04 manuals 9AKK106930A7550
ACS880-07 manuals 9AKK105408A8149
ACS880-07 (560 to 2800 kW) 9AKK105713A6663
ACS880-17 (132 to 355 kW) 9AKK106930A3466
ACS880-17 (160 to 3200 kW) 9AKK106354A1499
ACS880-37 (132 to 355 kW) 9AKK106930A3467
ACS880-37 (160 to 3200 kW) 9AKK106354A1500



http://search.abb.com/library/Download.aspx?DocumentID=9AAK10103A6193&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A7550&LanguageCode=en&DocumentPartId=&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000066143&LanguageCode=en&DocumentPartId=1&Action=Launch 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=00578051&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105408A8149&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=00592009&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/Download.aspx?DocumentID=9AKK10103A0587&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A9059&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A5241&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106713A2709&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A9053&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A3150&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105713A8085&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A9060&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A5239&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106713A0278&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105408A7004&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK105713A4819&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/Download.aspx?DocumentID=9AKK105713A6663&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A3466&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106354A1499&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A3467&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106354A1500&LanguageCode=en&DocumentPartId=1&Action=Launch
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Option manuals and guides

FECA-01 EtherCAT® adapter module user’s 3AUA0000068940
manual

FECA-01 EtherCAT® adapter module quick guide 3AXD50000158553

Contents

The manual consists of the following chapters:

» Safety instructions contains the safety instructions which you
must follow when installing a fieldbus adapter module.

* About this manual introduces this manual.

* Overview of the EtherCAT network and the FECA-01 module
contains a short description of the EtherCAT network and the
adapter module.

* Mechanical installation contains a delivery checklist and
instructions to install the adapter module.

* Electrical installation contains general cabling instructions and
instructions on connecting the module to the EtherCAT
network.

* Start-up presents the steps to take during the start-up of the
drive with the adapter module and gives examples of
configuring the master system.

* Communication profiles describes the communication profiles
used in the communication between the EtherCAT network,
the adapter module and the drive.

* Communication protocol describes the communication on an
EtherCAT network.

* Diagnostics explains how to trace faults with the status LEDs
on the adapter module.

* Technical data contains the technical data of the adapter
module and the EtherCAT link.

* Appendix A— CoE Object Dictionary contains a list of the
CANopen objects supported by the adapter module.

* Appendix B — CoE error codes contains a list of the CANopen
over EtherCAT error codes.



http://search.abb.com/library/Download.aspx?DocumentID=3AUA0000068940&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=3AXD50000158553&LanguageCode=en&DocumentPartId=1&Action=Launch
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000109533&LanguageCode=en&DocumentPartId=1&Action=Launch 
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Cybersecurity disclaimer

This product is designed to be connected to and to communicate
information and data via a network interface. It is Customer's sole
responsibility to provide and continuously ensure a secure
connection between the product and Customer network or any
other network (as the case may be). Customer shall establish and
maintain any appropriate measures (such as but not limited to the
installation of firewalls, application of authentication measures,
encryption of data, installation of anti-virus programs, etc.) to
protect the product, the network, its system and the interface
against any kind of security breaches, unauthorized access,
interference, intrusion, leakage and/or theft of data or information.
ABB and its affiliates are not liable for damages and/or losses
related to such security breaches, any unauthorized access,
interference, intrusion, leakage and/or theft of data or information.

Note: The web pages are meant only for configuring the device
during commissioning. For security reasons, it is recommended to
disable the web pages after commissioning.
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Terms and abbreviations used in this manual

General terms

Term

Explanation

Command word

See Control word.

Communication module

Communication module is a name for a device
(eg, a fieldbus adapter) through which the drive
is connected to an external communication
network (eg, a fieldbus). The communication
with the module is activated with a drive
parameter.

Control word

16-bit or 32-bit word from master to slave with
bit-coded control signals (sometimes called the
Command word)

FECA-01 EtherCAT
adapter module

One of the optional fieldbus adapter modules
available for ABB drives. FECA-01 is a device
through which an ABB drive is connected to an
EtherCAT network.

Parameter Operating instruction for the drive. Parameters
can be read and programmed with the drive
control panel, drive PC tools or through the
adapter module.

Profile Adaptation of the protocol for certain application

field, for example, drives.
In this manual, drive-internal profiles (eg, DCU
or FBA) are called native profiles.

Status word

16-bit or 32-bit word from slave to master with
bit-coded status messages

General abbreviations

Abbreviation | Explanation

CAN Controller Area Network
CiA CAN in Automation
EMC Electromagnetic compatibility

FBA Fieldbus adapter
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Abbreviation

Explanation

FTP Foil shielded twisted pair

P Internet Protocol

LSB Least significant bit

MSB Most significant bit

STP Shielded twisted pair

UDP User Datagram Protocol

UTP Unshielded twisted pair

XML Extensible Markup Language
EtherCAT abbreviations

Abbreviation | Explanation

CoE CANopen over EtherCAT

EMCY Emergency Object

EoE Ethernet over EtherCAT

ESC EtherCAT Slave Controller

ESI EtherCAT Slave Information

FMMU Fieldbus Memory Management Unit
SDO Service Data Object

PDI Process Data Interface

PDO Process Data Object

Further information on the EtherCAT protocol is available at
www.ethercat.org.



http://www.ethercat.org/

20 About this manual




Overview of the EtherCAT network and the FECA-01 module 21

Overview of the EtherCAT
network and the FECA-01
module

What this chapter contains

This chapter contains a short description of the EtherCAT network
and the FECA-01 EtherCAT adapter module.

EtherCAT network

EtherCAT is a Real Time Ethernet technology which aims to
maximize the use of the full duplex Ethernet bandwidth. It
overcomes the overhead normally associated with Ethernet by
employing “on the fly” processing hardware.

An EtherCAT bus consists of a master system and up to 65535
slave devices, connected together with standard Ethernet cabling.
The slave devices process the incoming Ethernet frames directly,
extract or insert relevant data and transfer the frame to the next
EtherCAT slave device. The last slave device in the bus segment
sends the fully processed frame back to the master.

There are several application layer protocols defined for EtherCAT.
FECA-01 supports the CANopen application layer over EtherCAT
(CoE), which provides the familiar CANopen communication
mechanisms: Service Data Objects (SDO), Process Data Objects
(PDO) and network management similar to the CANopen protocol.
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Further information is available from the EtherCAT technology

group (www.ethercat.org).

Example topology of the EtherCAT link

The figure below shows an example of an allowable topology for

an EtherCAT link with FECA-01.

adapter
module

IN OUT
X1 X2

adapter
module

IN OUT
X1 X2

adapter
module

IN OUT
X1 X2

EtherCAT
master

OouT | «

N| ¢—- — — — — — — — — -



http://www.ethercat.org/
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FECA-01 EtherCAT adapter module

The FECA-01 EtherCAT adapter module is an optional device for

ABB drives which enables the connection of the drive to an

EtherCAT network.

Through the adapter module you can:

* give control commands to the drive (for example, Start, Stop,
Run enable)

* feed a motor speed, torque or position reference to the drive

* give a process actual value or a process reference to the PID
controller of the drive

* read status information and actual values from the drive

* change drive parameter values

* reset a drive fault.

The EtherCAT commands and services supported by the adapter
module are discussed in chapter Communication protocol. Refer to
the user documentation of the drive as to which commands are
supported by the drive.

The adapter module is mounted into an option slot on the motor
control board of the drive. See the drive manuals for module
placement options.

The module is classified as a complex slave device.

EtherCAT slave information files for ABB drives are available
through your local ABB representative and the Document library
(www.abb.com).

You can also find FECA-01 EtherCAT adapter module related
information in http://new.abb.com/drives/ethercat-feca-01.



http://new.abb.com/drives/connectivity/fieldbus-connectivity/ethercat/ethercat-feca-01
http://new.abb.com/drives/connectivity/fieldbus-connectivity/ethercat/ethercat-feca-01
http://www.abb.com/
http://new.abb.com/drives/connectivity/fieldbus-connectivity/ethercat/ethercat-feca-01
http://new.abb.com/drives/connectivity/fieldbus-connectivity/ethercat/ethercat-feca-01
http://new.abb.com/drives/connectivity/fieldbus-connectivity/ethercat/ethercat-feca-01
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Layout of the adapter module

This figure shows the layout of FECA-01.

3

4

AAAAAAAA
-5 T b

No. | Description See chapter
1 Lock Mechanical installation
2 | Mounting screw Mechanical installation
3 | EtherCAT connector X1 Electrical installation
4 | EtherCAT connector X2 Electrical installation
5 | Diagnostic LEDs Diagnostics
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Mechanical installation

Contents of this chapter

This chapter contains a delivery checklist and instructions to install
the adapter module.

Necessary tools and instructions
You will need a Torx TX10 screwdriver to secure the FECA adapter /

module to the drive. See also, the applicable drive hardware
manual.

Unpacking and examining the delivery
1. Open the option package.

2. Make sure that the package contains:
* EtherCAT adapter module, type FECA-01
e this manual.

3. Make sure that there are no signs of damage.
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Installing the adapter module

WARNING! Obey the safety instructions. See chapter
A Safety instructions on page 11. If you ignore the safety
instructions, injury or death can occur.

The adapter module has a specific position in the drive. You can
plug and unplug the adapter when the drive is power off and no
external 24 voltage supplied to the control board. Plastic pins, a
lock and one screw to hold the adapter module in place. The screw
also makes an electrical connection between the module and drive
frame for cable shield termination.

When the adapter module is installed, it makes the signal and
power connection to the drive through a 20-pin connector.

When you install or remove the adapter module from the control
unit:

1. Pull out the lock.

2. Putthe adapter module carefully into its position on the drive.
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3. Push in the lock.

4. Tighten the screw to torque 0.8 N-m using a Torx TX10
screwdriver.
Note: A too high torque may break the screws. It is necessary
to tighten the screw properly to fulfill the EMC requirements
and to ensure the proper operation of the module.

See the applicable drive manual for further instructions on how to
install the adapter module to the drive.
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Electrical installation

Contents of this chapter

This chapter contains:
* general cabling instructions

* instructions on connecting the adapter module to the EtherCAT
network.

Warnings

A

WARNING! Obey the safety instructions. See chapter
A Safety instructions on page 11. If you ignore the safety

instructions, injury or death can occur. If you are not a
qualified electrician, do not do electrical work.

Necessary tools and instructions

See the applicable drive hardware manual.
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General cabling instructions

* Arrange the bus cables as far away from the motor cables as
possible.

* Avoid parallel runs.

* Use bushings at cable entries.

When you connect the network cables, insert the plug into the jack

so that there is no misalignment. Do not apply any twisting or

bending movements to the cable or the plug. Do not use excessive

force. Make sure that the plug latches into place and finally check
that the plug has entered all the way into the jack.

Route the cables so that they do no transmit bending stress to the
connector.

Connecting the adapter module to the EtherCAT
network
The adapter module has two 100BASE-TX Ethernet ports with

8P8C (RJ-45) modular connectors. Standard Category 5e STP or
FTP Ethernet cables can be used.

It is not recommended to use UTP cables because drives are
typically installed in noisy environments.

When Cat 5e STP or FTP is used, the cable shield is internally
connected to the drive frame through the adapter module.

Connection procedure

1. Connect the network cables to the two RJ-45 connectors (X1
and X2) on the adapter module.
Connect the cable from the EtherCAT master to the left port
(X1 IN).

2. Inthe line topology, if there are more slave devices in the same
line, connect the next slave device to the right port (X2 OUT).

3. If there is a redundant ring, connect the right port (X2 OUT) of
the last slave device to the second port of the EtherCAT
master.




The figure below illustrates the cable connections:

Electrical installation
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EtherCAT
master

ouT
IN

adapter adapter adapter
module module module
IN OUT IN OUT IN OUT
X1 X2 X1 X2 X1 X2
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Start-up

What this chapter contains

This chapter contains:
* information on configuring the drive for operation with the
adapter module

» drive-specific instructions on starting up the drive with the
adapter module

examples of configuring the master station for communication
with the adapter module.

WARNING! Obey the safety instructions given in this @
A manual and the drive documentation.
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Drive configuration

The following information applies to all drive types compatible with
the adapter module, unless otherwise stated.

EtherCAT connection configuration

After the adapter module has been mechanically and electrically
installed according to the instructions in chapters Mechanical
installation and Electrical installation, the drive must be prepared
for communication with the module.

The detailed procedure of activating the module for EtherCAT
communication with the drive depends on the drive type. Normally,
a parameter must be adjusted to activate the communication. See
the drive-specific start-up procedures starting on page 39.

When the adapter module is connected to a specific drive type for
the first time, it scans through all the drive parameter groups to
allow the EtherCAT master to access the parameters starting via
CoE objects. This scanning procedure may take up to one minute
depending on the drive type. The adapter module does not
respond to the EtherCAT bus during the scanning procedure. As
long as the adapter module is connected to a drive of the same
type and version, there is no need to scan through all the drive
parameters again at start-up.

Once communication between the drive and the adapter module
has been established, several configuration parameters are copied
to the drive. These parameters are shown in the tables below and
must be checked first and adjusted where necessary.

<> Notes:

* Not all drives display descriptive names for the configuration
parameters. To help you identify the parameters in different
drives, the names displayed by each drive are given in grey
boxes in the tables.

* The new settings will take effect only when the adapter module

is powered up the next time or when the fieldbus adapter
refresh parameter is activated.
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FECA-01 configuration parameters — group A (group 1)

Note: The actual parameter group number depends on the drive
type. Group A (group 1) corresponds to:

* parameter group 57 in ACS355, ACSM1, ACS530, ACS580
and ACS850.

* parameter group is typically 57/54 (group 151/154 in some
variants) in ACS880 if the adapter is installed as fieldbus
adapter A/B.

For more information, refer the appropriate drive manuals.

No. Name/Value Description Default
01 FBATYPE Read-only. Shows the fieldbus adapter type. | 135 =
The value cannot be adjusted by the user. EtherCAT

If the value is not 135, the adapter module
sets the fieldbus configuration parameters to
their default values.

02  Profile Selects the communication profile used by the | 0 =
adapter module. It is not recommended to CiA 402
switch communication profiles during
operation.

For more information on the communication
profiles, see chapter Communication profiles.

0= CiA 402 CANopen device profile CiA 402 selected
1= ABB Drives ABB Drives profile selected
profile
3 = Transparent Transparent profile selected
03  Station alias Configured Station Alias address used for 0
node addressing. Use of this alias is activated @

by the master.

04  Reserved These parameters are not used by the N/A
adapter module.

20

21 Erase FBA config To erase all saved CoE objects from the 0=No

adapter module, write value 1 to this
parameter and refresh the parameters with
parameter 27 FBA par refresh. Adapter
module sets the parameter value back to 0
automatically.

1= Erase Erases FBA configuration

0=No No operation
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No.

Name/Value

Description

Default

22

DRIVE POS CTL
MODE

Selects which ACSM1 drive control mode is
used in the CiA 402 cyclic synchronous
position (csp) operation mode.

For more information on the ACSM1 position
and synchron control modes, see ACSM1
motion control program firmware manual
(3AFE68848270 [English]).

0=
Position
control

0 = Position control

Position control mode selected

1 = Synchron
control

Synchron control mode selected

23

26

Reserved

These parameters are not used by the
adapter module.

N/A

27

FBA par refresh

Validates any changed adapter module
configuration parameter settings. After
refreshing, the value reverts automatically to
0 =Done.

Note: This parameter cannot be changed
while the drive is running.

0 =Done

0 =Done

Refreshing done

1=
Refresh/Configure

Refreshing

28

Par table ver

Read-only. Displays the parameter table
revision of the fieldbus adapter module
mapping file stored in the memory of the
drive.

N/A

Parameter table revision

29

Drive type code

Read-only. Displays the drive type code of
the fieldbus adapter module mapping file
stored in the memory of the drive.

N/A

Drive type code of the fieldbus adapter
module mapping file.

30

Mapping file ver

Read-only. Displays the fieldbus adapter
module mapping file revision stored in the
memory of the drive in decimal format.

N/A

Mapping file revision

31

D2FBA comm sta

Read-only. Displays the status of the fieldbus
adapter module communication.
Note: The value names may vary by drive.

0 =Idle

line

0 =Idle

Adapter is not configured.
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No.

Name/Value

Description

Default

1 = Exec.init

Adapter is initializing.

2 = Time out

Time-out has occurred in the communication
between the adapter and the drive.

3 = Conf.err

Adapter configuration error: The major or
minor revision code of the common program
revision in the fieldbus adapter module is not
the revision required by the module or
mapping file upload has failed more than
three times.

4 = Off-line

Adapter is off-line.

5=0On-line

Adapter is on-line.

6 = Reset

Adapter is performing a hardware reset.

32

FBA comm SW ver

Read-only. Displays the common program
revision of the adapter module.

N/A

Common program revision of the adapter
module.

33

FBA appl SW ver

Read-only. Displays the application program
revision of the adapter module. For example,
0x0111 = version 111.

N/A

Application program revision of the adapter
module
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FECA-01 configuration parameters — group B (group 2)

Note: The actual parameter group number depends on the drive
type. Group B (group 2) corresponds to:

* parameter group 55 in ACS355

* parameter group 53 in ACSM1, ACS530, ACS580 and
ACS850

* parameter group is typically 53/56 (group 153/156 in some
variants) in ACS880 if the adapter is installed as fieldbus
adapter A/B.

For more information, refer the appropriate drive manuals.

All parameters in this group are handled by the adapter module
automatically. Do not modify the settings of these parameters.

FECA-01 configuration parameters — group C (group 3)

Note: The actual parameter group number depends on the drive
type Group C (group 3) corresponds to:

parameter group 54 in ACS355

* parameter group 52 in ACSM1, ACS530, ACS580 and
ACS850

* parameter group is typically 52/55 (group 152/155in some
variants) in ACS880 if the adapter is installed as fieldbus
adapter A/B.

For more information, refer the appropriate drive manuals.

All parameters in this group are handled by the adapter module
automatically. Do not modify the settings of these parameters.

Control locations

ABB drives can receive control information from multiple sources
including digital inputs, analog inputs, the drive control panel and a
communication module (for example, the adapter module). ABB
drives allow the user to separately determine the source for each
type of control information (Start, Stop, Direction, Reference, Fault
reset, etc.).




Start-up 39

To give the fieldbus master station the most complete control over
the drive, the communication module must be selected as the
source for this information. The parameter setting examples below
contain the drive control parameters needed in the examples. For
a complete parameter list, see the drive documentation.

Starting up fieldbus communication for ACS355
drives

1.
2.

Power up the drive.

Enable the communication between the adapter module and
the drive with parameter 9802 COMM PROT SEL.

Set the FECA-01 configuration parameters in parameter group
51. At the minimum, select the communication profile with
parameter 5702.

Validate the settings made in parameter group 57 by setting
parameter 5127 FBA PAR REFRESH to REFRESH.

Set the relevant drive control parameters to control the drive
according to the application. If the CiA 402 profile is used, set
and check all parameters as instructed in the table below.

CiA 402 profile only: If you intend to use the CiA 402 profile,
do the following:

Select the desired operation mode for the adapter module

and the drive in CoE object 0x6060 by modifying the object @
value via the master station. See section Supported

modes of operation on page 66 and Appendix A— CoE

Object Dictionary.

Take into use suitable PDOs for the operation mode in use.

You can do this either via the default RxPDOs and

TxPDOs as described in section Process Data Objects on
page 91, or you can create your own custom PDOs as

well.
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Parameter setting examples — ACS355

The ACS355 parameters and mandatory parameter settings for
the EtherCAT fieldbus communication with the CiA 402 profile are
listed in the following table.

Note: All other ACS355 parameters not mentioned in the table
below are assumed to be at their default values.

Drive parameter Setting for ACS355 Description

drives

9802 COMM PROT SEL | EXT FBA Activates the communication
(fieldbus) module.

5101 FBATYPE EtherCAT Displays the type of the fieldbus
adapter module.

5102 FB PAR 2 0 (= CiA402) Selects the CiA 402 profile.

(PROFILE)

5127 FBAPAR REFRESH Validates the FECA-01

REFRESH configuration parameter
settings.

1001 EXT1 COMM Selects the fieldbus interface as

COMMANDS the source of the start and stop
commands for external control
location 1.

1002 EXT2 COMM Selects the fieldbus interface as

COMMANDS the source of the start and stop
commands for external control
location 2.

1102 EXT1/EXT2 SEL COMM Enables external control location
1/2 selection through the
fieldbus.

1103 REF1 SELECT COMM Selects the fieldbus reference 1
as the source for speed
reference.

1106 REF2 SELECT COMM Selects the fieldbus reference 2
as the source for torque
reference.

1601 RUN ENABLE COMM Selects the fieldbus interface as
the source for the inverted Run
enable signal (Run disable).

1604 FAULT RESET COMM Selects the fieldbus interface as

SEL the source for the fault reset
signal.
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Drive parameter

Setting for ACS355
drives

Description

1608 START ENABLE 1

COMM

Selects the fieldbus interface as
the source for the inverted Start
Enable signal.

1609 START ENABLE 2

COMM

Selects the fieldbus interface as
the source for the Start Enable 2
signal.

2201 ACC/DEC 1/2 SEL

COMM

Selects the fieldbus interface as
the source for the ramp pair 1/2
selection.

2209 RAMP INPUT 0

COMM

Selects the fieldbus interface as
the source for forcing the ramp
input to zero.

9904 MOTOR CTRL
MODE

VECTOR:SPEED
VECTOR:TORQ
SCALAR:FREQ

Selects the motor control mode.
Note: The CiA 402 operation
modes available depend on this
setting.

* When VECTOR:TORQ has
been selected, operation
modes vl, tq and cst are
available.

* When VECTOR:SPEED or
SCALAR:FREQ has been
selected, only the vl mode is
available.
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Starting up fieldbus communication for ACSM1
drives

1. Power up the drive.

2. Enable the communication between the adapter module and
the drive by setting parameter 50.07 FBA ENABLE to Enable.

3. Select application-specific values for parameters 50.04 and
50.05. The allowed values are shown in the table below.

4. Setthe FECA-01 configuration parameters in parameter group
51. At the minimum, set 571.02 PROFILE according to the
application.

5. Validate the settings made in parameter group 51 by setting
parameter 51.27 FBA PAR REFRESH to REFRESH.

6. Set the relevant drive control parameters to control the drive
according to the application. If the CiA 402 profile is used, set
and check all parameters as instructed in the table below.

7. CiA 402 profile only: If you intend to use the CiA 402 profile,
do the following:

* Select the desired operation mode for the adapter module
and the drive in CoE object 0x6060 by modifying the object
value via the master station. See section Supported
modes of operation on page 66 and Appendix A— CoE
Object Dictionary.

* Take into use suitable PDOs for the operation mode in use.
You can do this either via the default RxPDOs and
TxPDOs as described in section Process Data Objects on
page 91, or you can create your own custom PDOs as
well.
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Parameter setting examples - ACSM1

The ACSM1 parameters and mandatory parameter settings for the
EtherCAT fieldbus communication with the CiA 402 profile are
listed in the following table.

Note: All other ACSM1 parameters not mentioned in the table
below are assumed to be at their default values.

Drive parameter

Setting for ACSM1
drives

Description

50.01 FBAENABLE Enable Enables communication
between the drive and the
fieldbus adapter module.

50.04 FBA REF1 Torque Selects the source for fieldbus

MODESEL Speed actual value 1 (feedback

Position value).”
(Raw data)
50.05 FBA REF2 Torque Selects the source for fieldbus
MODESEL Speed actual value 2 (feedback
Position value).1
(Raw data)

50.06 FBAACT1 TR
SRC

P.1.06 TORQUE
P.1.01 SPEED ACT
P.1.12 POS ACT

Effective only if the FBA REF1
MODESEL parameter has been
set to “Raw data”. In that case:
Selects the source for fieldbus
actual value 1.

50.07 FBAACT2 TR
SRC

P.1.06 TORQUE
P.1.01 SPEED ACT
P.1.12 POS ACT

Effective only if the FBA REF2
MODESEL parameter has been
set to “Raw data”. In that case:
Selects the source for fieldbus
actual value 2.

51.02 FBA PAR2 0 (= CiA 402) Selects the CiA 402 profile.

(PROFILE)

51.27 FBAPAR REFRESH Validates the FECA-01

REFRESH configuration parameter
settings.

10.01 EXT1 START FBA Selects the fieldbus interface as

FUNC

the source of the start and stop
commands for external control
location 1.
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Drive parameter

Setting for ACSM1
drives

Description

10.08 FAULT RESET
SEL

P.FBA MAIN CW.8

Selects the fieldbus interface as
the source for the fault reset
signal.

24.01 SPEED REF1 SEL | FBAREF1 Selects the fieldbus reference 1
as the source for speed
reference 1.
32.01 TORQ REF1 SEL | FBAREF1 Selects the fieldbus reference 1
as the source for torque
reference 1.
34.01 EXT1/EXT2 SEL C.False Selects that the external control
location is always EXT1.
34.02 EXT1 MODE C.False Selects the source for the
1/2SEL default drive control mode
selection.
34.03 EXT1 CTRL Speed Selects the default (gower up)
MODE1 Torque drive control mode. 3
Position For more information on using
Synchron the position control mode, see
ACSM1 motion control program
firmware manual
(3AFE68848270 [English]).
57.09 KERNEL SYNC FBSync See section Drive
MODE synchronization on page 90.
60.02 POS AXIS MODE | Linear Selects whether to have
Rollover continuous position data range
or position data range with one
revolution wrap-around.
60.09 POS 10...24 Selects the internal resolution of
RESOLUTION the position data between the
module and the drive, not at the
master.5)
60.05 POS UNIT Revolution Mandatory setting
60.10 POS SPEED UNIT | u/s Mandatory setting

62.01 HOMING
METHOD

CAN Method 1 ...
CAN Method35

Selects the homing method. The
homing method needs to be
selected if one intends to use
homing.

For more information on the
homing methods, see ACSM1
motion control program firmware
manual (3AFE68848270
[English]).
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Drive parameter

Setting for ACSM1
drives

Description

62.02 HOMING START
FUNC

Normal

Mandatory setting if the homing
procedure will be used

62.03 HOMING START

P.2.12 FBA MAIN

Mandatory setting if the homing

CW.26 procedure will be used
65.01 POS Ref table Mandatory setting
REFSOURCE
65.02 PROF SET SEL C.False Mandatory setting
65.03 POS START 1 P.2.12 FBA MAIN Mandatory setting
Cw.25
65.04 POS REF 1 SEL FBA REF1 Mandatory setting
65.22 PROF VEL REF FBA REF1 Mandatory setting
SEL
67.01 SYNC REF SEL FBA REF1 Mandatory setting if the ACSM1
Synchron control mode is used
67.03 INTERPOLAT INTERPOLATE Engages the interpolator in the

MODE

Synchron control mode.

67.04 INTERPOLAT
CYCLE

Set a value equalling
the bus cycle time (ms).

Sets the interpolation cycle
according to the bus cycle time.

70.03 POS REF ENA

C.False

Mandatory setting

1) The data sources for the process feedback values are selected with the FBAREF1/2
MODESEL parameters. Torque, speed or position feedbacks may be selected. Only
two out of the three can be selected simultaneously.

2) Note: After changing parameter 50.06 or 50.07, the settings must be read into the
adapter module by using the parameter 51.27 FBA PAR REFRESH.

) Note: The drive control mode is changed by the adapter module according to the
operation mode requested by the master. However, it is recommended to set
parameter 34.03 according to the primary operation mode. The value of parameter
34.03 does not change when the adapter module switches the drive control mode.

4) Note: In the rollover mode, the position data ranges always within one revolution
(0...1 rev). When the linear mode is selected, the range of total revolutions depends
on the setting of parameter 60.09.

5) Note: The position data size is always 32 bits total, and parameter 60.09 determines
the number of bits used for the fractional part. For example, with value 24, there are
8 bits for integral revolutions (-128...127) and 24 bits for fractional part within the
revolution.
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Starting up fieldbus communication for ACS850
drives

1.
2.

Power up the drive.

Enable the communication between the adapter module and
the drive by setting parameter 50.071 FBA enable to Enable.

Select application-specific values for parameters 50.04 and
50.05. The allowed values are listed in the table below.

Set the FECA-01 configuration parameters in drive parameter
group 517. At the minimum, set §1.02 PROFILE according to
the application.

Validate the settings made in parameter group 57 by setting
parameter 51.27 FBA par refresh to Refresh.

Set the relevant drive control parameters to control the drive
according to the application. If the CiA 402 profile is used, set
and check all parameters as instructed in the table below.

CiA 402 profile only: If you intend to use the CiA 402 profile,

do the following:

* Select the desired operation mode for the adapter module
and the drive in CoE object 0x6060 by modifying the object
value via the master station. See section Supported
modes of operation on page 66 and Appendix A— CoE
Object Dictionary.

* Take into use suitable PDOs for the operation mode in use.
You can do this either via the default RxPDOs and
TxPDOs as described in section Process Data Objects on
page 91, or you can create your own custom PDOs as
well.
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Parameter setting examples — ACS850

The ACS850 parameters and mandatory parameter settings for
the EtherCAT fieldbus communication with the CiA 402 profile are
listed in the following table.

Note: All other ACS850 parameters not mentioned in the table
below are assumed to be at their default values.

Drive parameter

Setting for ACS850
drives

Description

50.01 Fba enable Enable Enables communication
between the drive and the
fieldbus adapter module.

50.04 Fb ref1 modesel Torque Selects the source for fieldbus

Speed actual value 1 (feedback
Raw data value).”
50.05 Fb ref2 modesel Torque Selects the source for fieldbus
Speed actual value 2 (feedback
Raw data value).1

50.06 Fb act1 tr src

P.1.01 Motor speed rpm
P.1.06 Motor torque
P.1.12 Pos act

P.1.09 Encoder1 pos
P.1.11 Encoder2 pos

Effective only if the Fb ref1
modesel parameter has been
set to “Raw data”. In that case:
Selects the source for fieldbus
actual value 1.2)

50.07 Fb act2 tr src

P.1.01 Motor speed rpm
P.1.06 Motor torque
P.1.12 Pos act

P.1.09 Encoder1 pos
P.1.11 Encoder2 pos

Effective only if the Fb ref2
modesel parameter has been
set to “Raw data”. In that case:
Selects the source for fieldbus
actual value 2.2)

51.02 FBA par2 0 (= CiA 402) Selects the CiA 402 profile.

(PROFILE)

51.27 FBA par refresh Refresh Validates the FECA-01
configuration parameter
settings.

10.01 Ext1 start func FB Selects the fieldbus interface as

the source of the start and stop
commands for external control
location 1.

10.10 Fault reset sel

P.2.22.8 FBA main cw

Selects the fieldbus interface as
the source for the fault reset
signal.
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Drive parameter

Setting for ACS850
drives

Description

12.01 Ext1/Ext2 sel C.False Selects external control location
EXT1.

12.03 Ext1 ctrl mode Speed Selects the default gpower up)

Torque drive control mode.

21.01 Speed ref1 sel FBA ref1 Selects the fieldbus reference 1
as the source for speed
reference 1.

22.01 Acc/Dec sel C.False Mandatory setting

24.01 Torq ref1 sel FBA ref1 Selects the fieldbus reference 1

as the source for torque
reference 1.

") The data sources for the process feedback values are selected with the Fb ref1/2
modesel parameters. Two pieces of feedback can be selected. To get the position
feedback, select “Raw data” and select the appropriate drive parameter in the
corresponding Fb act1/2 tr src parameter.

2) Note: After changing parameter 50.06 or 50.07, the settings must be read into the
adapter module by using the parameter 51.27 FBA par refresh.

3) Note: The drive control mode is changed by the adapter module according to the
operation mode requested by the master. However, it is recommended to set
parameter 12.03 according to the primary operation mode. The value of parameter
12.03 does not change when the adapter module switches the drive control mode.
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Starting up fieldbus communication for ACS880
and ACS580 drives

1.
2.

Power up the drive.

Enable the communication between the adapter module and
the drive by selecting the correct slot number in parameter
50.01 FBA A enable.

The selection must correspond to the slot where the adapter
module is installed. For example, if the adapter module is
installed in slot 1, you must select slot 1.

With parameter 50.02 FBA A comm loss func, select how the
drive reacts to a fieldbus communication break.

Note that this function monitors both communication between
the fieldbus master and the adapter module and
communication between the adapter module and the drive.

With parameter 50.03 FBA A comm loss t out, define the
time between communication break detection and the selected
action.

Select application-specific values for parameters 50.04 and
50.05. The allowed values are listed in the table below.

Set the FECA-01 configuration parameters in drive parameter
group 517. At the minimum, set the value of parameter
51.02 Profile according to the application.

Save the valid parameter values to permanent memory with
parameter 96.07 Parameter save manually.

Set the relevant drive control parameters to control the drive
according to the application. If the CiA 402 profile is used, set
and check all parameters as instructed in the table below.

Validate the settings made in parameter groups 57 with
parameter 51.27 FBA A par refresh.

&
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10. CiA 402 profile only: If you intend to use the CiA 402 profile,
do the following:

Select the desired operation mode for the adapter module
and the drive in CoE object 0x6060 by modifying the object
value via the master station. See section Supported
modes of operation on page 66 and Appendix A— CoE
Object Dictionary.

Take into use suitable PDOs for the operation mode in use.
You can do this either via the default RxPDOs and
TxPDOs as described in section Process Data Objects on
page 91, or you can create your own custom PDOs as
well.

With ACS880 in Scalar motor control mode, you must
configure the drive to use the reference unit as rpm. Set
parameter 19.20 Scalar control reference unit = Rpm.

Note: ACS580 supports CiA 402 profile only in Vector control
mode.

Note: ACS530 does not support CiA 402 profile.
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Parameter setting examples — ACS880 and ACS580

The ACS880 and ACS580 parameters and mandatory parameter
settings for the EtherCAT fieldbus communication with the CiA 402
profile are listed in the following table.

Note: All other ACS880 and ACS580 parameters not mentioned in
the table below are assumed to be at their default values.

Drive parameter

Setting for ACS880
and ACS580 drives

Description

50.01 FBAA enable

1 = Option slot 1"

Enables communication
between the drive and the
fieldbus adapter module.

Select the correct slot where the
FECA-01 adapter is installed.

50.02 FBAA comm loss 1 = Fault" Enables fieldbus A

func communication fault monitoring.

50.03 FBAA comm losst |3.0s") Defines the fieldbus A

out communication break
supervision time.

50.04 FBAA ref1 type 3 =Torque Selects the source for fieldbus

4 = Speed actual value 1 (feedback value).

50.05 FBAA ref2 type 3 =Torque Selects the source for fieldbus

4 = Speed actual value 2 (feedback value).

51.02 Profile 0 =CiA 402 Selects the CiA 402 profile.

51.27 FBA par refresh 1 = Refresh Validates the settings made in
parameter group 51.

19.12 Ext1 control mode 1 | 2 = Speed Selects the drive control mode.

3 =Torque Note: The CiA 402 operation
modes available depend on this
setting.

«  When Torque has been
selected, operation modes tq
and cst are available.

+ When Speed has been
selected, only the vl mode is
available.

20.01 Ext1 commands 12 = Fieldbus A Start and stop commands for
external control location EXT1
are taken from fieldbus
adapter A.

20.02 Ext1 start trigger 1 =Level Mandatory setting
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Drive parameter

Setting for ACS880
and ACS580 drives

Description

22.11 Speed ref1 4 =FBAref1 Selects fieldbus adapter A

selection reference value 1 as the source
for speed reference 1.

26.11 Torque ref1 4 =FBAref1 Selects fieldbus adapter A

selection reference value 1 as the source
for torque reference 1.

99.04 Motor control mode | 0 = DTC or ACS880 drives: To use CiA402

1 = Scalar profile in Scalar mode, also set

parameter 19.20 Scalar control
reference unit = Rpm.
ACS580 drives: To use CiA402
profile, use DTC mode.

19.20 Scalar control 0=Hz For ACS880 drives only.

reference unit 1=Rpm If using CiA 402 profile in Scalar

motor control mode, select the
reference unit as Rpm.

N Example
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Configuring the master station

After the adapter module has been initialized by the drive, the
master station must be prepared for communication with the
module. Examples of an ABB AC500 PLC and Beckhoff's TwinCAT
are given below. If you are using another master system, refer to
its documentation for more information.

The examples can be applied to all drive types compatible with the
module.

EtherCAT Slave Information files

EtherCAT Slave Information (ESI) files are XML files that specify
the properties of the slave device for the EtherCAT master and
contain information on the supported communication objects.

EtherCAT Slave Information files for ABB drives are available from
the Document library (www.abb.com/drives).

Configuring an ABB AC500 PLC

This example shows how to configure communication between an
ABB AC500 PLC and the adapter module using the ABB Control
Builder Plus software.

Before you start, make sure that you have downloaded the ESI
XML file from the Document library for your adapter module
version and drive type (and drive license type with ACSM1).

1. Start the ABB Configurator software.

2. On the Tools menu, select Device Repository.
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3.

=

In the window that opens, click Install and browse for the ESI
file downloaded from the Document library.

Device Repository

Location:

|5ystem Repository >

{C:\Program Files\ABB\ABB Configurator\Devices)

Installed device descriptions:

Mame. Vendor | Version Instal...
3 m Miscellaneous

£ [ﬂ Fieldbusses ninsta
+- [ pLcs

Close

A

Open or create the PLC project that is used to control the
drive.

Add the CM579-ECAT EtherCAT master device to the PLC
project.
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6. Add the FECA-01 module or the drive to the EtherCAT
network.

ABB-AC500-PLCB. project* - ABB Conl
Fie Edt Vew Project Took Window Heb
al— 2 =~ A= AR =N e

E

Devices ~ & X hemet | (7] Conmunication moddes | (7] FECADI and ACS3SS (1] CMST9_Master | (7] CMST9ECAT | v X
= () ABBACSIOAG |
= () ACS00_PHS83_ETH_V2_0 (ACS00 PHSE3-ETH v2.0) Master | nformation |
80 acsoo.t ¥ Autoconfig Master/Slave: Sk
T cPu_parameters (CPU parameters) st EthercAT.
D 10_Bus (110-6us) Ethercat NIC Setting
e comsatniaibe) Destiation Addess () [ IV Broadaast
= Communicaton modes (Communication nadues)
+ 25, Pt T orbow, ) [owmwwm_sow
= (] _CHST9_ECAT (CMST9-ECAT)
=0 s s (7o ecar ) taitn I
@ FEca_01 ond 4 amdacssss) | @ c
© TAS24_Slot2 (Dumany module)
© TAS24_Slot3 (Dumamy module) ‘Distributed Clock. Options
€ TAS24_Slotd (Dumny module) I~ Use LRW instead of LWRILRD [}
[ e —

I~ Enable messages per task

Current user: (nobody)

7. Define the CM579-ECAT master properties.
8. Define the FECA-01 properties.

ABB-AC500-PL project* - ABB Configurator
File Edt View Project Tooks Window Help
205 & % 186 65 G B 0T L)
| Devices.

~ # X |lhemet |7 Communication_modes () FECA_O1_and_ACS355 | (7] CHS75_Master | (7] CMS79.ECAT | w X
=D wmmacone E
= () ACS00_PuS83 _ETH _v2_0 (ACSOD PHSE3-ETH v2.0) Slave | process Data | Startup parameters | EtherCAT 10 Happing | Status | Information |
@) acsoo_t Rvesse n =
CPU parametrs (CPU parameters : ~
% - :E(WM)( oar ) avtolnc address: |- =| I Enabe Expertsetings | EtNETCATE
* o Interfaces (Interfaces) EtherCAT Address: 1001 3
=@ Communication_modues (Commurication modules) -
22 PurSx1_ETH_Onboard Ethernet (PUSx1-ETH - Orboar
= z?ﬂgcmsn,mn (CHST9-ECAT) b I =]
=0 7o Haer (CHSTS-ECATMastr)
TJ FECh_01 _and_ACS35S (FECA-O1 and ACS355} = Jiocoj EEEEED
T TAS24_Slot2 (Dummy module) [ SyncD:
£ TAS24_Slot3 (Dummy module) I~ Enable

£ TAS24 _Sbts ounmy moduie)

Cycl Time (15)

s )
[ =

Cycl Time (1)

Shit Tie.

Current user: (nobody)
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* On the Process Data tab, select the PDOs transferred
between the PLC and drive.

CMS79_ECAT | w X|

rnet  |(f)  Communication_modules '(ifj FECA_O1_and_ACS355 | (] CMS79_Master | (i

Slave Process Data Istavtup parameters ] EtherCAT IJO Mapping ] Status ] Information ]

Select the outputs Select the inputs.

Name Type | Index Name Type Index
16#1600 RxPDO 1 map 16#1A00 TxPDO 1 map
Controlword UINT  16#6040:00 Statusword UINT 16#6041:00

! 1641605 RxPDO 6 map v 16#1A05 TxPDO 6 map
Controlword UINT  16#6040:00 Statusword UINT. 16#6041:00
vl target velocity INT 16#6042:00 vl velocity actual value INT 16#6044:00
16#1614 RxPDO 21 map 16#1A14 TxPDO 21 map
DCU Cw UDINT  16#2001:00 DCU SW UDINT
DCU REF1 DINT  16#2002:00 DCU ACTL DINT
DCU REF2 DINT  16#2003:00 DCU ACT2 DINT 16#2006:00

* On the EtherCAT I/0O Mapping tab, type names for the
variables that refer to the drive's signals in the PLC

program.

ABB-AC500-PLCB. project* - ABB Configurator
Fle Edt Vew Project Toos Window Heb

NS & X AN & aF

= s acond)
= ) acsoo_piiss £ v2.0 (ACSO0 PSESETH v2.0)
80 acsoo_t
) cPU_porameters (coU prameters)
@ 105 (10-805)
* o Intefaces(rkerfoces)
= Conmuncaton mades Communication modies)
" E3 PHSx1_ETH_Onboard_Ethernek (PHSxI-£TH - Onboarg
= (] _cis79_ECAT (Ch79-£CAT)
= Q579 Mester (CHS79-£CAT-taster)

(0 FECA.01_and _ACS355 (FECA01 and ACS3SS
£ TS24 Stz (oummy moduke)
£ TS24 5t3 ummy modul)

£ 7524 Sktd Oummy mosule)

Devies v 8 % hemet | [ Conmiricaton_moddes (] FECA_O1_and_ACS355 | (f) Q75 vaster | @] QM75_ECAT | v X
Stave | Process Data | Startup parameters EtherCAT 1/0 Mapping | status | Information |
Charnels
Varable Mapping | Chonnel Address | Type | Unt | Descrtion
"9 Control CHO o Controord WML UINT Controbord
"0 Speed_ref o vitargetvelocty wQwLLINT
# Orive_status. [ye  stausword %IWLO  UINT Statusword
4 Actuslspeed o Viveootystudvobe  %WWLI INT Vivelocty actual valoe
< >
[ivelocty actua valoe Resetmapping | [~ Aways update varisbles
IEC Objects
Variable Mepping | Type
 FECA 01 and ACSSS g EXCSlave
o = Createnew varise . =Mapto existing varisle

Current user: (nobody) v
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9. Open the PLC program, compile the project and download it to
the PLC.
Note: Make sure that the variable names defined for the
drive's signals are used in the PLC program. Otherwise the
communication will not work.

% CoDesys - AC300.pr0
e Edt Projct [nset Extras Onios Window Help
8| Di@ledniai2R] X0 %0655

4 PLC_PRG (PRG-ST) m -OX
~

varl = 160637
var2= 16%007F

var3= 1680064
vard = 16#0064

ir1 = Drive_status, varl = 1680637 Drive_status = 1680637
ontrol_CMD= var2, Control_CMD = 16#007F var2 = 168007F
peed_ret=var3, Speed_ref= 16#0064 var3 = 1620064
ré=Actual_speed, | vard = 1670064 ] Astual_speed = 167006

sty | ) Visuatz. [ 32 Resour..

> <! >

[ [Gn:7,Cali1 [ONUNE: ACS00_ETH_ [SIM [RUNNING [6F [FORCE [0V [READ
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Configuring Beckhoff’s TwinCAT

This example shows how to read in an existing network on
TwinCAT System Manager.

Before you start, make sure that you have downloaded the ESI
XML file from the Document library for your adapter module
version and drive type (and drive license type with ACSM1).

1.

o > w DN

Copy the ESi file into the \lo\EtherCAT directory under the
TwinCAT installation directory (e.g., C:\TwinCAT\Io\EtherCAT).

Start the TwinCAT System Manager.
Create a blank project if necessary (go to File — New).
Set/Reset TwinCAT to Config Mode.

Add the EtherCAT device into the 1/0O Configuration.
Right-click /0 Devices and select Append Device....
Expand the EtherCAT list and select EtherCAT.

Click Ok.
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6. Add the drive(s) to the network configuration by scanning the

network.

Right-click Device 1 (EtherCAT) and select Scan Boxes....

File Edit Actions

.y Untitled - TwinCAT System Manager

View  Options

Help

B IE R R

g v o

- Bl S¥STEM - Configuration
BB nC - Corfiguration

B PLC - Corfiguration
E|--- I/ - Configuration

- B 1/0 Devices

“ Append Box...

¥ Delete Device

{B} Cnline Reset
%} Online Reload {Config Mode only)
Online Delete {Config Mode only)

/ﬁ Export Device...

@ Import Box...

3 ocut Chrl+
Copy Chrl+C
2 Easte Y
B2 Paste with Links b CEr Y
jd' Change Id...
> Disabled

Change Ta 4

Change MetId...
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7.

Select the drive, eg, Drive 1 (FECA-01 and ACSM1 motion),
and then select the Process Data tab of the drive.

On this tab, you can configure and assign PDOs to Sync
Managers.

Rx PDOs are transmitted from the master to the module.
Tx PDOs are transmitted from the module to the master.

Rx PDOs are assigned to Sync manager 2 (Outputs) and
Tx PDOs are assigned to Sync manager 3 (Inputs).

By pressing the Load PDO info from device button, the
current PDO configuration on the module is loaded into the
TwinCAT System Manager with which the PDO
configuration can be viewed.
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7, Untitled - T T System Manager

File Edt Actions View Options Help
|[DF@dEE]F =B 8|
B 5vSTEM - Configuration
B nC - Configuration
B PLC - Configuration
=8 10 - Configuration
= B8 1O Devices
=% Device 1 (EtherCAT)
=% Device 1-Image
=% Device 1-Image-Info
@7 Inputs
$. outputs
€ InfoData
=)&) Drive 1 (FECA-01 and ACSM1)
&1 TXPDO & map
@ R=PDOE map
§ Westate
$ InfoData
&8 Mappings

B Ees/HFR AN ® 2 BQ 2w D2
General | EtheiCAT Process Data | Startup | CoE - Online | Onine |
Syne Manager FDO List
SM | Size Type Flags Index Size Mame Flags
0 248 MbaDu 40 TFDO B map F
T 248 Mbin i 120 TFDO 21 map
2 4 Outputs 41] Fi D
34 Inputs 120 RePDO 21 map
e |
PDO Assignment [0x1C12): PDO Content (0x1 505}
ESES Index Size | Offs | Mame
[10x1614 Ox6040:00 2.0 on Contralsord
Ox6042:00 2.0 20 | target velocity
40
4]
(Download Load FDO info from device
v PDO & it
&l ssianmen Sync Unit Assignmen...
I¥ DO Canfiguation
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8. Perform the PDO configuration as follows:

* Inthe PDO List box, select a PDO.

* In the PDO Content box, edit the object mapping of the
selected PDO.

* In the Sync Manager and PDO Assignment boxes,
assign the selected PDOs to the Sync managers.

* Check that the PDO Assignment and PDO
Configuration check boxes are selected to make
TwinCAT transfer the configuration to the module when the
network is started. In the Config Mode, the network can be
restarted by reloading the 1/0 devices (by pressing F4).

9. Create a task in TwinCAT: Right-click Additional Tasks and
select Append task. Link the adapter module’s inputs and
outputs to the appended task's input and output variables.

DewHd

B BeavHRE D

% 2Q[alee e €D ¢

= B svsTE - Covraion

S Stetusword
1 ¥ velosty actual vakie

1 v taget vlocty
3 Route Setings
= A /0~ Corfiguraton

& @ Box 1 (FECADI)
& 91 16006 nap
B stetusword
1 vl velocty actue value
& 8l RaP00S map
B Controbard
B vitaroet velocky

png:
B Task 1 - Device 1 (EtherCAT)

Vaiable | Fiags | Orine

Nane: Statusword
Tope: UNT
[ inputs
Addess: 2 (014)

Stausword. T4PD0 6 ap_Box | FECAD1). Devioe 1 (EtheCAT). 110 D

Commert

Attach Variable Statusword (Input)

= B4 10 -Configuaton
= 93 /0 Devioes

= % Devioe 1 [EhaCAT)

= Box’ FECAD])

Variable e,

91 cortroivord 0007 (127)
3L target velocty 0014 (s00)
91 statusvord 00837 (2615)
141 velocty actual .. 0012 (498)

Outputs . Tas

Statuswod > 1B 260, LINT15 [20]
O State > 1815480, UINTIS(20]
& Adshddr

O pot > 1B 15560, UINTI6(20)
of FmlState > 1816200, INTIB 20]
f Fmliwesiale > 1B 16220, LINTIE 20]
f SleveCount > 1B 15300, UNT15 (20]
Of Devtale > 1815340, UINT18 [20]
f ChangeCourt > 1B 1836.0, LINTIE [20]
Of Devld > 1815380, UNTIS 20
Of ClgSlaveCount > 1B 15450, UINTI6(20)

Sice 20
User D 0

ShowVaitles
© Unused

O Used and unused

[ Excluds dissbled
Exclude other Devices.
Evclude same Inage
[E]Show Tooltps.
ShawVarabe Types
[CIMatching Type
Matching Size.

A Types

Offsets
] Continuous
[C]Show Dislog.

Vasiabl Name

(m] o
[ Take over

Statusnerd . Inputs , Task 1 Addtonl Tasks
VI velcity actuslvalue . Inputs . Tosk 1. Additional Tasks
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10. If you want the device to go automatically to the
OPERATIONAL state after the TwinCAT configuration has
been activated, select Additional Tasks — Task 1. Then, on
the Task tab, select the Auto start check box.

e B Ao Uew Gow E9P
0D &wd b B
= B 5vsTEN - Configuation
8, Real-Time Settings =) T
= [ Adtionl Tosts ~
: Name Tesk 1 Por: (201 t.
= Task Limage 7] uto st Options
=8t ;;;u;;wm T ko Pty Maragement 1170 attask begin
T >
@1 v velocity actual value Pririty: [ Disable
= §) Outputs
L Controbword
" B vitarget velocky 7] Stat ik ok}
Route Settings
N i [ Separate input upcte
= BB 1O Devices
= =¥ Device 1 (EtherCAT)
< evice Lmage
< Device 1Image-Irfo
@ @1 Inputs
- L Outputs
& § Infodata Gz
= @ Box 1 (FECA-01)
= §1 600 6 map
St Statusword
1 ¥l velociy actual value
= $1RXPDOG map
! Controlucrd

B = e HR D % =2Qlesrole| @@ ?

Cycleticks:  [10 %] [10000 | ms [ Creste symbols

[Estem sync.
[JWarring by exceeding

o
© § Westate
© § Infodata
= &8 Mappings
@ Task 1 - Device 1 (EtherCAT)

11. Change the TwinCAT configuration state using the buttons

shown below. For example, take FECA-01 and the drive into
the OPERATIONAL mode.

File Edit Actions Wiew Options

Help

0= w & 4 By # A %nquﬂ'@:@:l

/_ o

o o
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Communication profiles

What this chapter contains

This chapter describes the communication profiles used in the
communication between the EtherCAT network, the adapter
module and the drive.

Communication profiles

Communication profiles are ways of conveying control commands
(Control word, Status word, references and actual values) between
the master station and the drive.

With the FECA-01 module, the master may employ either the
CANopen CiA 402 (Device Profile Drives and Motion Control)
profile or the ABB Drives profile. Both are converted to the native
profile (eg, DCU or FBA) by the adapter module. In addition, a
Transparent profile is available. With the Transparent mode, no
data conversion takes place in the module.

The profile is selected from the drive with parameter 02 PROFILE
in the fieldbus configuration group 1. For example, if parameter 02
PROFILE is set to 0 (CiA 402), the CiA 402 profile is used.

The following sections describe the Control word, the Status word,
references and actual values for the CANopen device profile CiA
402 and ABB Drives communication profile. See the drive manuals
for details on the native communication profiles.
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CANopen device profile CiA 402

The CiA 402 profile is a standardized device profile used for digital
controlled motion products (for example, drives) and is part of the
CANopen specification. Additional information can be obtained at
www.can-cia.org.

Device control state machine

The start and stop of the drive and several mode-specific
commands are executed by the device control state machine. This
is described in the figure in Control word and Status word of the
CiA 402 profile.

The Control word is the principal means for controlling the drive
from a fieldbus system. It is sent by the fieldbus master to the drive
through the adapter module. The drive switches between its states
according to the bit-coded instructions in the Control word, and
returns status information to the master in the Status word.

Supported modes of operation

The CIA 402 profile offers several modes of operation. These
modes define the operation of the drive. The CiA 402 operation
modes are supported by the drives as follows:

Operation ACSM1 | ACSM1 | ACS850 | ACS355 | ACS880 | ACS580
mode motion | speed

Velocity vl vl vl vl vl vl
mode

Profile tq tq tq tq tq tq
torque mode

Profile pv pv pv pv pv pv
velocity

mode

Profile pp

position

mode

Homing hm

mode



http://www.can-cia.org/
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Operation ACSM1 | ACSM1 | ACS850 | ACS355 | ACS880 | ACS580
mode motion | speed

Cyclic cst cst cst cst cst cst
synchronous
torque mode

Cyclic csv csv csv csv
synchronous
velocity
mode

Cyclic csp
synchronous
position
mode

Note: Drive synchronization is supported only with ACSM1 drives.

In this section, the scalings of the reference and actual values are
described for each operation mode. Operation mode -specific
objects are defined in Appendix A— CoE Object Dictionary. The
current operation mode is displayed in object 0x6061, and it can be
changed using object 0x6060.

Homing mode

The homing mode describes various methods of finding a home
position, or a zero point. The switches pointing the home position
can be located at the ends or in the middle of the path that the
moving object is travelling. Most of the methods also use the index
(zero) pulse from an incremental encoder. For more information on
the homing mode and descriptions of the various homing methods,
see the drive manual.

Profile position mode

The profile position mode enables the positioning of the drive to be
controlled. The setting of position set-points is controlled by the
new set-point and the change sets immediately bits in the Control
word as well as the set-point acknowledge bit in the Status word.

The position command value is object 0x607A Target position
(inc).
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Profile velocity mode

In the profile velocity operation mode, the module uses the profile
velocity control mode of the drive, instead of the Speed control
mode. The profile velocity control mode is available only in an
ACSM1 drive equipped with Motion Control Program.

The velocity command value is object 0x60FF Target velocity
(inc/s).

Profile torque mode

In the profile torque operation mode, the target torque value is
processed via a trajectory generator on the adapter module, which
generates a linear ramp on the torque command value to the drive.

The torque command value is object 0x6071 Target torque (0.1%).
The torque ramp slope is set with object 0x6087 Torque slope
(0.1%/ s).

Velocity mode

The velocity mode is the basic mode to control the velocity of the
drive with limits and ramp functions.

The velocity command value is object 0x6042 vl target velocity
(rpm).

Note: In the velocity operation mode, the operation is governed by
a different set of objects than in other operation modes, namely:
0x6046 vl velocity min max amount, 0x6048 vl velocity
acceleration, 0x6049 vl velocity deceleration, 0x604A vl velocity
quick stop and 0x604C vl dimension factor.

Cyclic synchronous position mode

With this mode, the trajectory generator is located in the master,
not in the drive. The master provides target position values
cyclically and synchronously to the drive that performs position,
velocity and torque control.

The position command value is object 0x607A Target position.
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Cyclic synchronous velocity mode

With this mode, the trajectory generator is located in the master,
not in the drive. The master provides target velocity values
cyclically and synchronously to the drive that performs velocity and
torque control.

The velocity command value is object 0x60FF Target velocity.

Cyclic synchronous torque mode

With the cyclic synchronous torque mode, the master provides
target torque values cyclically and synchronously to the drive that
performs torque control.

The torque command value is object 0x6071 Target torque.
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Process data scaling with the CiA 402 profile

Torque data

Torque data is expressed in 0.1% of nominal torque, eg, value 10 =
1% torque.

Velocity data

Velocity data is expressed in position increments per second
(inc/s). Additionally, a rational factor by which the velocity data is
scaled can be set by object 0x6094 Velocity encoder factor.

The scaling for the velocity mode is different from other velocity
data. Velocity data for the velocity operation mode is expressed in
axis revolutions per minute (rpm). Additionally, a rational factor by
which the velocity data will be scaled can be set by object 0x604C
vl dimension factor.

Position data

Position data is expressed in position increments (inc). The
position scale is specified with object 0x608F Position encoder
resolution (number of position increments per specified number of
axis revolutions; inc/rev). Additionally, a rational factor by which all
position data will be scaled can be set by object 0x6093 Position
factor.

Process feedback values in the CiA 402 profile

Feedback values for control purposes are available in the following
objects:
* 0x6077 Torque actual value

* 0x6044 vl velocity actual value
* 0x606C Velocity actual value
* 0x6064 Position actual value.

For the objects to be operational, the drive must be configured to
transmit the corresponding feedback data to the adapter module.
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Control word and Status word of the CiA 402
profile

The functionality of the Control word is described in the following
tables. The Control word described in the table below can be found
in CoE object 0x6040 Controlword and the Status word in CoE
object 0x6041 Statusword (see Appendix A — CoE Object
Dictionary).

Bit Description

Switch on

Enable voltage

Quick stop

Enable operation

Operation mode specific

Fault reset
Halt

Operation mode specific

2l 2|0l N s w|d o
o

0 Reserved
1...15 Drive specific

The operation mode specific bits of the Control word of the CiA 402
profile are listed in the table below:

Bit | Velocity mode Profile Profile Profile Homing
position velocity |torque mode
mode mode mode

4 | Ramp function New set Reserved | Reserved | Homing

generator enable | point operation
start

5 | Ramp function Change set | Reserved | Reserved | Reserved

generator unlock | immediately

6 | Ramp function Absolute / Reserved | Reserved | Reserved

generator use ref | relative
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The CiA 402 state machine is controlled by commands issued via
Control word bits 7, 3...0. The commands are listed in the table

below:
Control word bit
Command | Fault | Enable Quick | Enable | Switch | State
reset | operation | Stop | voltage | on transitions")
bit 7 | bit 3 bit2 |bit1 bit 0
Shutdown 0 X 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
Switch on 0 1 1 1 1 3 (+4)2)
Disable 0 X X 0 X 7,9,10, 12
voltage
Quick stop 0 X 0 1 X 7,10, 11
Disable 0 1 1 5
operation
Enable 0 1 1 1 1 4
operation
Fault reset J\_ X X X X 15

X: Bits marked with X are irrelevant
) See the figure on the state machine of the CiA 402 communication
profile placed further in this section.
2) When Control word bit 3 (Enable operation) is 1, the drive does not stay
in the SWITCHED ON state, but immediately moves to state OPERATION

ENABLED.

Note: In addition to the bits described here, other bits of the
Control word may also have effect on whether the drive will run.
These include Operation mode specific bits and the Halt bit.
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The following table describes the functionality of the Status word of

the CiA 402 profile:

Bit Name Value | Description
0 Ready to switch on 0 Not ready to switch on
1 Ready to switch on
1 Switched on 0 Not switched on
1 Switched on
2 Operation enabled 0 Operation not enabled
1 Operation enabled
3 Fault 0 No fault
1 Fault
4 Voltage enabled 0 No high voltage applied to the
drive
1 High voltage applied to the drive
5 Quick stop 0 Quick stop is active
1 Normal operation
6 Switch on disabled 0 Switch on enabled
1 Switch on disabled
7 Warning 0 No warning/alarms
1 Warning/Alarm is active
8 Drive-specific
9 Remote 0 Control word is not processed
1 Control word is processed
10 Operation mode See the table describing operation mode
specific specific bits on page 74.
1" Internal limit active 0 Internal limit not active
1 Internal limit active
12...13 | Operation mode See the table describing operation mode
specific specific bits on page 74.
14...15 | Drive specific
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The following table describes the operation mode specific bits of
the Status word of the CiA 402 profile:

Bit | Velocity | Profile Profile Profile Homing | cst,
mode position velocity |torque mode csv,
mode mode mode csp (%)
10 | Target Target Target Target *) *)
reached | reached reached | reached
12 | Reserved | Set-point Speed Reserved | Homing | Drive
acknowledge- attained | follows
ment the
com-
mand
value
13 | Reserved | Following Max slip- | Reserved | Homing | (*)
error page error
error

(*) For Cyclic synchronous torque mode, Cyclic synchronous velocity mode
and Cyclic synchronous position mode, the operation of bits 10 and 13
depends on the value of CoE object 0x60DA as described in the table below:

Value of Status word | Status word | Description

object bit 13 bit 10

0x60DA bits

1.0

00 Zero Zero Status toggle disabled
01 Zero Status toggle | Status toggle enabled
10 or 11 Input cycle Input cycle 2-bit input cycle counter

counter bit 1

counter bit0 | enabled
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The following figure describes the state machine of the CiA 402
communication profile.

From any state

(13)

CW: Control word START FAULT REACTION
SW: Status word CTIVE
2 0000XK0xx 1111
State transition Power-on, 14 Fault reaction
(0) self-initialization (14) completed

TO SWITCH ON FAULT
Sw: SW: 0xx1000
Initialized
1) successfully  (15) I CWV: XXxxxxsx 1XXxXxxx
Y

SWITCH ON
DISABLED
Sw:

xx0000 |

CW: 300000000000 110 I (2) A

Y O)mm or

READY TO
SWITCH ON
SW: x00000xxx01x0001

CW: xooooooooooxx 111 Il (3) A

CW: 3000000000000 1
ormm (10)
CW: 300000000000 0X

YV  (6)mim CW: xoooxxooooxx 110

SWITCHED ON
SW: xx0000xxx01x0011 Quick stop A

completed
r 1 (12)

(8) | I CW: 5000xxxxxxxxxx 110

CW: 0000000001111 I (4) A cw. Ux
2 XXXXXXXXXXKKXX(

Y (5)mm CW: 0000000000111

9] OPERATION an QUICK STOP

| ENABLED ACTIVE
< SW: 01x0111 SW: s000000000xx0111
<t  Bthiasssasssndiadiil

CW: X3000000000XXX0X CW: 30000000000xx0 1%

Note: In addition to the bits described here, other bits of the
Control word may also have effect on whether the drive will run.
These include Operation mode specific bits and the Halt bit. See
also the tables in Control word and Status word of the CiA 402
profile on page 71.
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ABB Drives communication profile

Control word and Status word

The Control word is the principal means for controlling the drive
from a fieldbus system. It is sent by the fieldbus master station to
the drive through the adapter module. The drive switches between
its states according to the bit-coded instructions in the Control
word and returns status information to the client in the Status word.

The contents of the Control word and the Status word are detailed
below. The drive states are presented on page 87. The ABB Drives
Control word can be found in CoE object 0x2101 and the ABB
Drives Status word in CoE object 0x2104.

Control word contents
The table below shows the contents of the Control word for the

ABB Drives communication profile. The upper case boldface text
refers to the states shown in the state machine on page 87.

Bit Name Value | Description
0 OFF1_CONTROL 1 Proceed to READY TO
OPERATE.

0 Stop along the currently active
deceleration ramp.

Proceed to OFF1 ACTIVE;
proceed to READY TO SWITCH
ON unless other interlocks
(OFF2, OFF3) are active.

1 OFF2_CONTROL 1 Continue operation (OFF2
inactive).

0 Emergency OFF, coast to stop.
Proceed to OFF2 ACTIVE,
proceed to SWITCH-ON
INHIBITED.
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Bit

Name

Value

Description

OFF3_CONTROL

Continue operation (OFF3
inactive).

Emergency stop, stop within the
time defined by the drive
parameter.

Proceed to OFF3 ACTIVE;
proceed to SWITCH-ON
INHIBITED.

Warning: Ensure that the motor
and driven machine can be
stopped using this stop mode.

INHIBIT_OPERATION

Proceed to OPERATION
ENABLED.

Note: The Run enable signal
must be active; see the drive
manuals. If the drive is set to
receive the Run enable signal
from the fieldbus, this bit
activates the signal.

Inhibit operation.
Proceed to OPERATION
INHIBITED.

RAMP_OUT_ZERO

Normal operation.

Proceed to RAMP FUNCTION
GENERATOR: OUTPUT
ENABLED.

Force the Ramp Function
Generator output to go to zero.
The drive ramps the speed down
to zero and stops (keeping the
current and DC voltage limits in
force).

RAMP_HOLD

Enable the ramp function.
Proceed to RAMP FUNCTION
GENERATOR: ACCELERATOR
ENABLED.

Halt ramping (Ramp Function
Generator output held).
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Bit Name Value | Description

6 RAMP_IN_ZERO 1 Normal operation.

Proceed to OPERATION.

Note: This is effective only if the
fieldbus interface is set as the
source for this signal by drive
parameters.

0 Force the Ramp Function
Generator input to zero.

7 RESET 0=>1 | Afaultis reset if an active fault
exists.

Proceed to SWITCH-ON
INHIBITED.

Note: This is effective only if the
fieldbus interface is set as the
source for this signal by drive
parameters.

0 Continue normal operation.

8...9 | Drive-specific

10 REMOTE_CMD 1 Fieldbus control is enabled.

0 Control word and reference not
getting through to the drive,
except for CW bits OFF1, OFF2
and OFF3.

1 EXT_CTRL_LOC 1 Select External Control Location
EXT2.

This is effective if the control
location is parametrized to be
selected from the fieldbus.

0 Select External Control Location
EXT1.

This is effective if the control
location is parametrized to be
selected from fieldbus.

12... | Reserved
15
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The table below shows the contents of the Status word for the ABB
Drives communication profile. The upper case boldface text refers
to the states shown in the state machine on page 87.

Bit

Name

Value

Description

0

RDY_ON

1

READY TO SWITCH ON

NOT READY TO SWITCH ON

RDY_RUN

READY TO OPERATE

OFF1 ACTIVE

RDY_REF

OPERATION ENABLED

OPERATION INHIBITED

TRIPPED

FAULT

No fault

OFF_2_STA

OFF2 inactive

OFF2 ACTIVE

OFF_3_STA

OFF3 inactive

OFF3 ACTIVE

SWC_ON_INHIB

SWITCH-ON INHIBITED

ALARM

Warning / alarm

No warning / alarm

AT_SETPOINT

=[O =[O 2|O|~|O||Of2|O|=2|O|=2|O

OPERATION.

The actual value equals
reference = is within tolerance
limits, ie, the speed control,
speed error is 10% max of the
nominal motor speed.

The actual value differs from
reference = is outside tolerance
limits.

REMOTE

Drive control location: REMOTE
(EXT1 or EXT2)

Drive control location: LOCAL
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Bit Name

Value

Description

10 ABOVE_LIMIT

The actual frequency or speed
equals or exceeds supervision
limit (set by the drive parameter).
This is valid in both directions of
rotation.

The actual frequency or speed is
within the supervision limit.

11 EXT_CTRL_LOC

External Control Location EXT2
selected

Note concerning ACS880: This
bit is effective only if the fieldbus
interface is set as the target for

this signal by drive parameters.

User bit 0 selection (06.33).

External Control Location EXT1
selected

12 EXT_RUN_ENABLE

External Run Enable signal
received

Note concerning ACS880: This
bit is effective only if the fieldbus
interface is set as the target for
this signal by drive parameters.
User bit 1 selection (06.34).

No External Run Enable signal
received

13 ... | Reserved
14

15 FBA_ERROR

A communication error is
detected by the adapter module.

The fieldbus adapter
communication is OK.
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State machine

The state machine for the ABB Drives communication profile is
shown below.

<t
<t

SWITCH-ON i
| MAINS OFF | | INHIBITED I—(SW Bite=1) ABB Drives
) communication
Power ON (CW Bit0=0) i
- profile

>

[CW = Control word

NOT READY TO
SWITCH ON

ABCD (SWEI0=0) [SW = Status word
n = Speed
(CW=xxxx x1xx xxxx x110) ||l = Input current
(CW Bit3=0) RFG = Ramp Function
Generator

READY TO
SWITCH ON

(SW Bit2=0)

(SW Bit0=1) If = Frequency

OPERATION
INHIBITED

operation
inhibited

from any state
(CW=xxxx x1xx xxxx x111)

from any state

OFF1 (CW Bit0=0)

OFF1
ACTIVE

n(f)=0/1=0

(CW=xxxx x1xx xxxx 1111
and SW Bit12=1)

(SW Bit1=0) from any state from any state
Emergency Stop Emergency OFF
OFF3 (CW Bit2=0) 'OFF2 (CW Bit1=0)

(CW Bit3=1 Y

an
BCD SW Bit12=1)

v (SW Bit5=0)
(cw Bi(4:0)|*| n(f=0/1=0

(CW Bit5=0) (CW=x000 x 1 xxt 1111)

(SW Bit4=0)

(CW Bit6=0) (CW=x00x x1xx xx11 1111)

(CW=x000x xxx x111 1111) + condition
rising edge
OPERATION (SW Bits=1) of the bit
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References

References are 16-bit words containing a sign bit and a 15-bit
integer. A negative reference (indicating reversed direction of
rotation) is formed by calculating the two's complement from the
corresponding positive reference. The ABB Drives profile
references can be found in CoE objects 0x2102 (ABB Drives
REF1) and 0x2103 (ABB Drives REF2).

ABB drives can receive control information from multiple sources
including analog and digital inputs, the drive control panel and the
communication module (for example, FECA-01). To have the drive
controlled through the fieldbus, the adapter module must be
defined as the source for control information, for example,
reference.

Scaling

References are scaled as shown below.

Note: The values of REF1 MAX and REF2 MAX are set with drive
parameters. See the drive manuals for further information.

In ACSM1, ACS530, ACS850 and ACS880, the speed reference
(REFx) in decimal (0...20000) corresponds to 0...100% of the
speed scaling value.

Note: Drive parameter REFx MIN may limit the actual minimum
reference.

Fieldbous ———————— Drive
REF2: 10000 REFx MAX / Speed scale
REF1: 20000
0 REFx MIN
-(REFx MIN)
REF2:-10000 _L _(REFx MAX)/ Speed scale
REF1: -20000
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Actual values

Actual values are 16-bit words containing information on the
operation of the drive. The functions to be monitored are selected
with a drive parameter. The ABB Drives profile actual values can
be found in CoE objects 0x2105 (ABB Drives ACT1) and 0x2106
(ABB Drives ACT2).

Scaling

Actual values are scaled as shown below.

Note: The values of REF1 MAX and REF2 MAX are set by drive
parameters. See the drive manuals for further information.

Fieldbus 4—— Drive

ACT2: 10000 __ REFx MAX
ACTA: 20000

ACT1: -20000
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Communication protocol

What this chapter contains

This chapter describes the communication on an EtherCAT
network.

EtherCAT frame structure

In EtherCAT, the data between the master and the slaves is
transmitted in Ethernet frames. An EtherCAT Ethernet frame
consists of one or several EtherCAT telegrams, each addressing
individual devices and/or memory areas. The telegrams can be
transported either directly in the data area of the Ethernet frame or
within the data section of a UDP datagram transported via IP.
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The EtherCAT frame structure is pictured in the following figure.
Each EtherCAT telegram consists of an EtherCAT header, the data
area and a working counter, which is incremented by all EtherCAT
nodes that are addressed by the telegram and have exchanged

associated data.

48 bits 48 bits 16 bits 16 bits 32 bits
Destination Source EtherType Header CRC
Embedded directly in Ethernet VT ! [
Frame with EtherType 0x88A4 1...n EtherCAT ! !
telegrams : :
160 bits 64 bits * X '
Ethernet IP header ubP Header CRC
header header
Or: via UDP/IP .- T
with UDP Port 0x88A4 - Tl
- - 11 bits 1 bit 4bit .
Length Res. Type
0 11 1 15

EtherCAT services

EtherCAT specifies services for reading and writing data from the
physical memory within the slaves. The adapter module supports
the following EtherCAT services:

Auto increment physical read (APRD)

Auto increment physical write (APWR)
Auto increment physical read write (APRW)
Configured address read (FPRD)
Configured address write (FPWR)
Configured address read write (FPRW)
Broadcast read (BRD)

Broadcast write (BWR)

Logical read (LRD)

Logical write (LWR
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* Logical read write (LRW)
* Auto increment physical read multiple write (ARMW)
* Configured address read multiple write (FRMW).

Addressing modes and FMMUs

There are a number of different addressing modes which can be
used by the master to communicate with EtherCAT slaves. As a full
slave, the adapter module supports the following addressing
modes:

* Position addressing

The slave device is addressed via its physical position in the
EtherCAT segment.

* Node addressing

The slave device is addressed via a configured node address
assigned by the master during the start-up phase.

* Logical addressing

The slaves are not addressed individually, but instead a
section of the segment-wide 4 GB logical address space is
addressed. This section may be used by any number of
slaves.

Fieldbus Memory Management Units (FMMUs) handle the local
assignment of physical slave memory addresses to logical
segment wide addresses. The slave FMMUs are configured by the
master. Each FMMU configuration contains a logical start address,
a physical memory start address, a bit length and a type that
specifies the direction of the mapping (input or output).

The adapter module has two FMMUs. The EtherCAT master can
use them for any purpose.
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Sync managers

Sync managers control the access to the application memory.
Each channel defines a consistent area of the application memory.
The adapter module has four sync manager channels. Their
functions are described below.

Sync manager channel 0

Sync manager 0 is used for mailbox write transfers (mailbox from
master to slave).

Sync manager channel 1

Sync manager 1 is used for mailbox read transfers (mailbox from
slave to master).

Sync manager channel 2

Sync manager 2 is used for process output data. It contains the Rx
PDOs specified by the PDO assignment object 0x1C12.

Sync manager channel 3

Sync manager 3 is used for process input data. It contains the Tx
PDOs specified by the PDO assignment object 0x1C13.

Sync manager watchdog

The sync manager watchdog (process data watchdog) monitors
the output sync managers. If the output I/O data is not updated by
the master within the configured time, the watchdog will activate
time-out and reduce the state of the adapter module from
Operational to Safe-operational. The action in this case is specified
by object 0x6007 Abort connection option code. The resolution of
this watchdog is 1 ms.

Note: EtherCAT has been designed so that it provides no way for a
slave to monitor the connection to the master if the slave has no
output data.

Note: The drive reaction to a communication fault must be
configured separately. See the drive manual for more information.
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EtherCAT state machine

The adapter module includes the EtherCAT state machine
mandatory for all EtherCAT devices. The state machine is defined
in the following figure. The bootstrap state is not supported.

Initialization

4t

Pre-operational

£ 3t

Safe-operational

v ¢

Operational

The adapter module enters the Initialization (INIT) state directly
after start-up. After this, the adapter module can be switched to the
Pre-operational (PREOP) state. In the PREOP state the EtherCAT
mailbox communication is allowed and CoE objects can be
accessed by SDOs.

After the master has configured the slave, it can switch the adapter
module to the Safe-operational (SAFEOP) state. In this state input
1/O data (PDOs) is sent from the adapter module to the EtherCAT
master, but there is no output I/O data from the master to the
adapter module.

To communicate output I/0O data the master must switch the
adapter module to the Operational state.
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Drive synchronization

The following synchronization types are supported:
* Free run = no synchronization

* DC sync = synchronization to a DC Sync0 event.

Only ACSM1 drives support drive synchronization. To synchronize
the drive, set the ACSM1 parameter 57.09 KERNEL SYNC MODE
to FBSync.

With the DC sync, the minimum cycle time is 500 microseconds
and the cycle time must be an integral multiple of 500
microseconds. In other words, the allowed cycle time values are
0.5ms, 1 ms, 1.5 ms etc.

The synchronization type is set by objects 0x1C32 Output sync
manager parameter and 0x1C33 Input sync manager parameter.
The settings for the different synchronization types are listed
below. These settings should be made in the PREOP state.

Free run
Index/Sub-index Value
0x1C32:01 0
0x1C33:01 0

DC sync — Synchronous with a DC Sync0 event

Index/Sub-index Value
0x1C32:01 2
0x1C33:01 2

When the DC sync is used, the Distributed Clocks must also be
configured to enable DC and SYNC 0. The default configuration is
one SyncO0 pulse per bus cycle. This configuration is automatically
set by selecting the DC for synchronization option in the DC
settings at the master (e.g., TWinCAT). Since it is the ESI xml file
that provides you with the settings, make sure the correct xml file is
available for the master.
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CANopen over EtherCAT

The application layer communication protocol in EtherCAT is
based on the CiA 301 communication profile and is called
CANopen over EtherCAT, or CoE. The protocol specifies the
Object Dictionary in the adapter module, as well as communication
objects for exchanging process data and acyclic messages.

The adapter module uses the following message types:
* Process Data Object (PDO)

The PDO is used for cyclic I/O communication, in other words,
process data.

* Service Data Object (SDO)
The SDO is used for acyclic data transmission.
* Emergency Object (EMCY)

The EMCY is used for error reporting when a fault has
occurred in the drive or adapter module.

The Object Dictionary is described in Appendix A — CoE Object
Dictionary.

Process Data Objects

Process Data Objects (PDOs) are used for exchanging time-critical
process data between the master and the slave. Tx PDOs are
used to transfer data from the slave to the master and Rx PDOs to
transfer data from the master to the slave.

The PDO mapping defines which application objects are
transmitted inside a PDO. These typically include the control and
status words, references and actual values.

The adapter module has six Rx PDOs and six Tx PDOs. Each
PDO can have up to 8 application objects mapped as its contents,
except Rx/Tx PDO 21 which can have up to 15 objects mapped.
The mapping of the PDOs can be changed only in the PREOP
state.

The PDO maps have been pre-defined with the following objects
as default. All PDOs can be reconfigured by the user and also
saved to the adapter module.
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The following table shows the default Rx PDO mapping:

Rx PDO | Mapping object Object index Object name
1 1600 6040 Controlword
2 1601 6040 Controlword
607A Target position
3 1602 6040 Controlword
60FF Target velocity
4 1603 6040 Controlword
6071 Target torque
6 1605 6040 Controlword
6042 vl target velocity
211 1614 2001 Transparent CW
2002 Transparent REF1
2003 Transparent REF2

1) Default mapping with ACS880, ACS530 and ACS580:

2101 ABB Drives control word
2102 ABB Drives REF1
2103 ABB Drives REF2

The following table shows the default Tx PDO mapping:

Tx PDO | Mapping object Object index Object name
1 1A00 6041 Statusword
2 1A01 6041 Statusword
6064 Position actual value
3 1A02 6041 Statusword
6064 Position actual value
4 1A03 6041 Statusword
6064 Position actual value
6077 Torque actual value
6 1A05 6041 Statusword
6044 vl velocity actual value
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Tx PDO | Mapping object Object index Object name
210 [ 1A14 2004 Transparent SW
2005 Transparent ACT1
2006 Transparent ACT2

1) Default mapping with ACS880, ACS530 and ACS580:
2104 ABB Dirives status word
2105 ABB Drives ACT1
2106 ABB Drives ACT2

The adapter module has two Sync Manager Channels for process
data: SM 2 for output data (Rx data) and SM 3 for input data (Tx
data). The Sync Manager PDO assignments can be changed only
in the PREOP state.

The Rx PDO mappings are configured with CoE objects
0x1600...0x1605 and 0x1614. The Tx PDO mappings are
configured with objects 0x1A00...0x1A05 and 0x1A14. Rx and Tx
Sync Manager PDO assignments are configured with CoE objects
0x1C12 and 0x1C13, respectively. By default, Rx and TxPDO 6
are enabled and assigned to the Sync Managers.

Note: Subindex 0 contains the number of valid entries within the
mapping record. This number is also the number of the objects
which shall be transmitted/received with the corresponding PDO.
The subindexes from 1h to the number of objects contain
information about the mapped application variables.

The mapping values in the CANopen object are hexadecimal-
coded. The following table presents an example of the PDO
mapping entry structure. The values in the object are hexadecimal:

Type MSB LSB
UINT 32 |31 16|15 8|7 0
Description Index Subindex Object length in bits
eg, 0x6040h eg, 0 eg, 0x10 =16 bits
16 bits) (8 bits) (8 bits)
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Emergency Objects

Emergency Objects (EMCYs) are used for sending fault
information from the communication module and the drive to the
EtherCAT network. They are transmitted whenever a fault occurs
in the drive or the adapter module. Only one Emergency Object is
transmitted per fault. EMCYs are transmitted via the Mailbox
interface.

There are a number of error codes specified for different events.
The error codes are listed in Appendix B — CoE error codes.

Communication between adapter module and
drive

There are two mechanisms of cyclic process data transmission
between the drive and the adapter module:

» faster, cyclic high priority communication service suitable for
control

* slower, cyclic low priority communication service suitable
mainly for secondary purposes, for example monitoring.

Cyclic high priority communication

The minimum update cycle time for the following drives is:

Drive Cycle time

ACSM1, ACS850 and ACS880 | 500 us (2000 Hz)

ACS355 4 ms (250 Hz) approximately
ACS580 and ACS530 2 ms (500 Hz)

Use the high priority service for axis commands and feedback
data, i.e., torque, velocity and position commands and feedback
values. There is room for the drive control word and reference
values (command values) and the drive status word and two actual
values (feedback values).

The values of the following objects are transferred — or the data
where the values of the following objects are derived is transferred
— between the drive and the adapter module via the cyclic high
priority service.
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Note: Since there is room only for two feedback values, the CiA
402 feedback data objects will not be operational unless the
corresponding feedback data has been selected to be transmitted
from the drive. See sections Parameter setting examples —
ACSM1 and Parameter setting examples — ACS850 on how to
select source data for feedback values on the ACSM1 and
ACS850 drives.

2001 Transparent CW 2004 Transparent SW

2002 Transparent REF1 2005 Transparent ACT1
2003 Transparent REF2 2006 Transparent ACT2
2101 ABB Drives control word 2104 ABB Dirives status word
2102 ABB Drives REF1 2105 ABB Drives ACT1
2103 ABB Drives REF2 2106 ABB Drives ACT2
6040 Controlword 6041 Statusword

6042 vl target velocity 6044 vl velocity actual value
6071 Target torque 6064 Position actual value
607A Target position 606C Velocity actual value
60FF Target velocity 6077 Torque actual value

60F4 Following error actual value

Cyclic low priority communication

With ACSM1 and ACS850 drives, the update cycle time is 50 ms
(20 Hz). With ACS355 drives the update cycle time is
approximately 20 ms (50 Hz).

The below-mentioned objects mapped into a PDO are transferred
between the drive and the adapter module via the cyclic low
priority communication service.

* 4001...4063 Drive parameters
* 6043 vl velocity demand

* 606B Velocity demand value

* 6081 Profile velocity
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The cyclic low priority communication service allows transmission
of up to 12 x 16-bit words with ACSM1 and ACS850 drives, and
10 x 16-bit words with ACS355 drives, in each direction. If a 32-bit
drive parameter is mapped to a PDO, it reserves two word spaces
in the cyclic low priority exchange. In ACS355 drives all
parameters are 16 bits long.

Example: With an ACSM1 or ACS850 drive, it is possible to map
four 16-bit drive parameters and four 32-bit drive parameters in
Rx/Tx PDOs.
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Diagnostics

What this chapter contains

This chapter explains how to trace faults with the status LEDs on
the adapter module.

LED indications

The adapter module is equipped with two green LEDs and one
bicolor diagnostic LED. The LEDs are described below.
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Name Color Function
Off No link on port 0
I(‘IKI‘/)K(/SCT Green Link OK on port 0, no activity
Green flickering Activity on port 0
LINK/ACT | Off No link on port 1
(OUT/X2) Green Link OK on port 1, no activity
Green flickering Activity on port 1
Off INIT state
Green blinking PREOP state
Green single flash SAFEOQP state
Green OP state
Red blinking State change requested by the
master is impossible because of a
STATUS local error

Red single flash

State changed autonomously by a
slave because of a local error

Red double flash

Process data watchdog time-out

Green flickering

Module is booting up.
At the first start-up this may take
approximately 1 minute.
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Technical data

What this chapter contains

This chapter contains the technical data of the adapter module and
the EtherCAT link.

FECA-01

The figure below shows the enclosure of the adapter module from
the front and side.

SUPPLY CONDITION
LOCK OPEN

63 5 ! ‘ 20 ,
[2.481 [.201 [.631 ‘ [.801 ‘

oapp & b4 Gl

ETHERCAT

[2.56]

LINK/ACT

[LINK/ACT
[in] fourl
STATUS A
3 23

r.re1 [.891

J— JaEa]
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Installation Into the option slot on the drive
Degree of 1P20
protection

Ambient conditions

The applicable ambient conditions specified for the
drive in its manuals are in effect.

Indicators Two green LEDs and one bicolor LED: LINK/ACT,
LINK/ACT and STATUS
Connectors 20-pin connector to the drive (X3)

Two 8P8C modular jacks (X1 and X2)

Power supply

+3.3 V 5% max. 450 mA (supplied by the drive)

General

Complies with EMC standard EN 61800-3:2004
Printed circuit board conformal coated

EtherCAT link

Compatible devices

All EtherCAT-compliant devices

Medium 100BASE-TX
» Termination: Internal
- Wiring: Cat 56 FTP") or STP") (UTP)
» Connector: 8P8C modular jack (RJ-45)
* Maximum segment length: 100 m

Topology Daisy chain

Transfer rate 100 Mbit/s

Serial Full duplex

communication

type

Protocol EtherCAT

1)

Shielded cable strongly recommended
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11

Appendix A — CoE Obiject
Dictionary

What this chapter contains

This chapter describes the CANopen over EtherCAT (CoE) Object
Dictionary.

Object Dictionary structure

The objects in the CoE Object Dictionary can be accessed with
SDO services, and many of the dictionary objects can be mapped
for cyclic communication in PDOs. Each object is addressed using
a 16-bit index and a 8-bit subindex.

The following table presents the overall layout of the standard
Object Dictionary.

Index (hex) Object Dictionary area

0000 - OFFF Data type area

1000 - 1FFF Communication profile area

2000 - 5FFF Manufacturer-specific profile area
6000 - 9FFF Device profile area

A000 - FFFF Reserved area
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Explanations for the abbreviations in the columns of the tables are

given below:
Index Object index (hex)
Si Subindex (hex)
Type Data type
« U32 = 32-bit unsigned integer (0 ... 232 - 1)
+ 132 = 32-bit signed integer (-237 ... 231~ 1)
* U16 = 16-bit unsigned integer (0...65535)
* 116 = 16-bit signed integer (-32768...32767)
» U8 = 8-bit unsigned integer (0...255)
+ 18 = 8-bit signed integer (-128...127)
+ Str = string
Access | SDO read/write access
* R =object can only be read by the SDO service
* RW = object can be both read and written by the SDO service
PM PDO mapping
* Rx = object can be mapped into an Rx PDO
* Tx = object can be mapped into a Tx PDO
NVS Possibility of non-volatile storage

» FBA = object value is saved to the adapter module
» Drv = object value is saved to drive parameters
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Communication profile objects
(0x1000...0x1FFF)

The objects of the communication profile describe the basic
EtherCAT properties of the adapter module and are common to all
EtherCAT slaves using the CoE communication protocol. The
objects are described in following table:

Index | SI | Name Type | Ac- Information NVS
cess
1000 Device type U32 | R |Value 0x00020192 =

servo drive, generic
PDO mapping, profile

402
1001 Error register us R | CiA 301 Error register
Note: Can be object.
mapped into a When a bit is set, the
Tx PDO. error is active. Bits:

* 7: Manufacturer-
specific (see object
2202)

* 4: Communication

» 3: Temperature

* 2:Voltage

* 1: Current

» 0: Generic error
(any drive fault).

1008 Device name Str R | Constant string is
FECA-01 and <drive
type>.

1009 Hardware ver- Str R | Board revision, eg, A

sion

100A Software ver- Str R | Firmware name and

sion version
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Index | SI | Name Type | Ac- Information NVS
cess
1010 | O | Store parame- us R | Write value
ters 0x65766173 into a rel-
evant subindex to save
NVS object values.
1 | Save all param- | U32 | RW | Save the communica-
eters tion and device profile
areas.
2 | Save comm pa- | U32 | RW | Save objects
rameters 1000...1FFF (commu-
nication profile area).
3 | Save appl pa- U32 | RW | Save objects
rameters 6000...9FFF (std. de-
vice profile area).
1011 | O | Restore default us R | Write value
parameters 0x64616F6C into a rel-
evant subindex to re-
store the default values
to NVS objects.
1 | Restore all de- U32 | RW | Restore the default val-
faults ues to the communica-
tion and device profile
areas.
2 | Restore comm U32 | RW | Restore objects
defaults 1000...1FFF (commu-
nication profile area).
3 | Restore appl U32 | RW | Restore objects

defaults

6000...9FFF (std. de-
vice profile area) which
are saved to the FBA.
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Index | SI | Name Type | Ac- Information NVS
cess
1018 | 0 | Identity us R | Number of entries (4)
1 | Vendor ID 