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1 General Information about the Documentation
1.1

For better clarity, the documentation is structured according to the customer-specific requirements
made on the frequency inverter.

Quick Start Guide
The “Quick Start Guide” describes the basic steps required for mechanical and electrical installation of

the frequency inverter. The guided commissioning supports you in the selection of necessary parameters
and the configuration of the frequency inverter by the software.

Instruction manuals

Operating Instructions

The Operating Instructions document the complete functionality of the frequency inverter. The
parameters required for special purposes, for adjustment to the application and the humerous additional
functions are described in detail.

Application manual

The application manual supplements the documentation for purposeful installation and commissioning
of the frequency inverter. Information on various topics in connection with the use of the frequency
inverter is described in context with the specific application.

The following instructions are available for the ACTIVE CUBE series:

ACTIVE CUBE Operating Instructions
Quick Start Guide ACTIVE CUBE
Manuals

Communication interfaces

If you need a copy of the documentation or additional information, contact your local
representative of BONFIGLIOLI.

Function of frequency inverter.

Installation and commissioning Supplied with the device.
CM-CAN: CANopen manual

CM-PDP-V1: Profibus DP-V1 manual

CM-232/CM-485: VABus manual (serial protocol)
CM-232/CM-485 Modbus: Modus ASCII and RTU manual
CM-VABus/TCP: Ethernet Module CM-VABus/TCP
CM-ModbusTCP: Ethernet Module CM-Modbus/TCP
CM-EtherCAT®: Ethernet Module CM-EtherCAT®
CM-ProfiNet: Ethernet Module CM-ProfiNet
CM-Ethernet/IP: Ethernet Module CM-Ethernet/IP
EM-ABS-01: Absolute encoder module

EM-ENC-01: Speed sensor (encoder) module
EM-ENC-02: Speed sensor (encoder) module
EM-ENC-03: Speed sensor (encoder) module
EM-ENC-04: Speed sensor (encoder) module
EM-ENC-05: Speed sensor (encoder) module
EM-I0-01: Extension module for digital inputs/outputs
EM-I0-02: Extension module for digital inputs/outputs
EM-I0-03: Extension module for digital inputs/outputs
EM-10-04: Extension module for digital inputs/outputs
EM-RES-01: Resolver module

EM-RES-02: Resolver module

EM-RES-03: Resolver module

EM-SYS: System Bus module

Safety function STO

Manuals
Extension modules

Safe Torque Off (STO) manual

Liquid Cooling - Complement to Operating
Instructions

Properties specific to liquid cooled frequency inverters

Application manual “Parallel connection”

Parallel connection of Size 8 frequency inverters

PLC application manual

Logic linking of digital signals. Functions for analog signals such
as comparisons and mathematical functions. Graphical support
for programming with function blocks.

Application manual “Positioning”

Positioning functions of Configurations x40.

Application manual “Electronic gear”

Linking of at least 2 drives as electronic gear with Slave drive in
Configuration x15 or x16.

Application manual “Hoist unit drives”

Advanced brake control for hoist unit drives.

CM-Ethernet/IP ACU
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The present documentation was prepared with great care and it was subjected to extensive and
repeated reviews. For reasons of clarity, it was not possible to include all details of all types of the
product in the documentation. Neither was it possible to consider all conceivable installation, operation
or maintenance situations. If you require further information or if you meet with specific problems which
are not dealt with in sufficient detail in the documentation, contact your local BONFIGLIOLI agent.
The present document was created in German. Other language versions are translations.

1.2 This document

The present user manual of the CM-Ethernet/IP communication module complements the Operating
Instructions and the “Quick Start Guide” for the frequency inverters of the ACU device series.

The user manual contains important information on the installation and use of the EtherNet/IP™
communication module CM-Ethernet/IP in its specified application range. Compliance with this user
manual contributes to avoiding risks, minimizing repair cost and downtimes and increasing the reliability
and service live of the frequency inverter.

For this reason, make sure you read the user manual carefully.

IMPORTANT:

Compliance with the documentation is required to ensure safe operation of the frequency
inverter. Bonfiglioli Vectron GmbH shall not be held liable for any damage caused by any
non-compliance with the documentation.

In case any problems occur which are not covered by the documentation sufficiently, please
contact the manufacturer.

For safe commissioning and operation of the ACU (ACTIVE Cube) series, the following
documentation must be complied with:

=g~

— The Operating Instructions Document
— Application manual “Safe Torque Off ACU”

This document applies to the following frequency inverter series:

— ACTIVE Cube 210
— ACTIVE Cube 410
— ACTIVE Cube 510
— ACTIVE Cube 610

1.3 Warranty and liability

BONFIGLIOLI Vectron GmbH (hereinafter referred to as “"manufacturer”) notes that the contents of this
Operating Instructions document do not form part of any previous or existing agreement, assurance or
legal relationship between the manufacturer and the user of these Operating Instructions (hereinafter
referred to as the “User”). Neither are they intended to supplement or replace such agreements,
assurances or legal relationships. Any obligations of the manufacturer shall solely be based on the
relevant purchase agreement which also includes the complete and solely valid warranty stipulations.
These contractual warranty provisions are neither extended nor limited by the specifications contained
in this documentation.

The manufacturer reserves the right to correct or amend the specifications, product information and
omissions in these operating instructions without prior notice. The manufacturer assumes no
responsibility to update these Operating Instructions. The manufacturer shall not be liable for any
damage, injuries or costs which may be caused by the aforementioned reasons.

In addition, the manufacturer excludes any warranty and disclaims all liability, including without
limitation direct, indirect, special, punitive, incidental, exemplary or consequential damages arising out
of or in connection with one or more of the following causes:

— inappropriate use of the frequency inverter,

— non-compliance with the instructions, warnings and prohibitions contained in the
documentation,

— unauthorized modifications of the frequency inverter,
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— insufficient monitoring of parts of the machine/plant which are subject to wear,
— repair work at the machine/plant not carried out properly or in time,
— catastrophes by external impact and Force Majeure.

14 Obligation

These Operating Instructions must be read before commissioning and complied with. Anybody entrusted
with tasks in connection with the

— transport,

assembly,

installation of the frequency inverter and

operation of the frequency inverter

must have read and understood the Operating Instructions and, in particular, the safety instructions in
order to prevent personal and material losses.

1.5 Copyright

In accordance with applicable law any copyrights relating to this document shall remain with
BONFIGLIOLI Vectron GmbH
Europark Fichtenhain B6
47807 Krefeld
Germany

This document is intended for the operator of the frequency inverter. Any disclosure or copying of this
document, exploitation and communication of its contents (as hardcopy or electronically) shall be
forbidden, unless permitted expressly.

Any non-compliance will constitute an offense against the copyright law, the law against unfair
competition and the German Civil Code and may result in claims for damages. All rights relating to
patent, utility model or design registration reserved.

1.6 Storage

The documentation forms an integral part of the frequency inverter. It must be stored such that it is
accessible to operating staff at all times. If the frequency inverter is sold on to other users, then the
documentation must also be handed over.

1.7 Final decommissioning
After the end of product service life, the user/operator must take the device out of operation.

For more information about the decommissioning of the device refer to the applicable
operating instructions document.

Disposal requirements under European Union WEEE regulations

The product is marked with the WEEE symbol shown below.

This product cannot be disposed as general household waste. Users responsible for the final disposal
must make sure that it is carried out in accordance with the European Directive 2012/19/EU, where
required, as well as the relative national transposition rules. Fulfil disposal also in according with any
other legislation in force in the country.

hid
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2 General safety instructions and information on use

This chapter contains general safety instructions for the Operator and the Operating Staff. At the
beginning of certain main chapters, some safety instructions are included which apply to all work
described in the relevant chapter. Special work-specific safety instructions are provided before each
safety-relevant work step.

2.1 Terminology

According to the documentation, different activities must be performed by certain persons with certain
qualifications.
The groups of persons with the required qualification are defined as follows:

Operator

This is the entrepreneur/company who/which operates the frequency inverter and uses it as per the
specifications or has it operated by qualified and instructed staff.

Operating staff

The term Operating Staff covers persons instructed by the Operator of the frequency inverter and
assigned the task of operating the frequency inverter.

Skilled Personnel

The term Skilled Personnel covers staff that are assigned special tasks by the Operator of the frequency
inverter, e.g. installation, maintenance and service/repair and troubleshooting. Based on their
qualification and/or know-how, Skilled Personnel must be capable of identifying defects and assessing
functions.

Qualified electrician

The term Qualified Electrician covers qualified and trained staff who has special technical know-how
and experience with electrical installations. In addition, Qualified Electricians must be familiar with the
applicable standards and regulations, they must be able to assess the assigned tasks properly and
identify and eliminate potential hazards.

Instructed person

The term Instructed Person covers staff who was instructed and trained about/in the assigned tasks
and the potential hazards that might result from inappropriate behavior. In addition, instructed persons
must have been instructed in the required protection provisions, protective measures, the applicable
directives, accident prevention regulations as well as the operating conditions and verified their
qualification.

Expert

The term Expert covers qualified and trained staff who has special technical know-how and experience
relating to frequency inverter. Experts must be familiar with the applicable government work safety
directives, accident prevention regulations, guidelines and generally accepted rules of technology in
order to assess the operationally safe condition of the frequency inverter.

2.2 Designated use

The frequency inverter is designed according to the state of the art and recognized safety regulations.
The frequency inverters are electrical drive components intended for installation in industrial plants or
machines. Commissioning and start of operation is not allowed until it has been verified that the machine
meets the requirements of the EC Machinery Directive 2006/42/EC and DIN EN 60204-1.

The frequency inverters meet the requirements of the low voltage directive 2014/35/EU and DIN
EN 61800-5-1. CE-labelling is based on these standards. Responsibility for compliance with the EMC
Directive 2014/30/EU lies with the operator. Frequency inverters are only available at specialized dealers
and are exclusively intended for commercial use as per EN 61000-3-2.

No capacitive loads may be connected to the frequency inverter.

The technical data, connection specifications and information on ambient conditions are indicated on
the rating plate and in the documentation and must be complied with in any case.
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2.3 Misuse

Any use other than that described in "Designated use" shall not be permissible and shall be considered
as misuse.
For, example, the machine/plant must not be operated

— by uninstructed staff,

— while it is not in perfect condition,

— without protection enclosure (e.g. covers),

— without safety equipment or with safety equipment deactivated,

— when general requirements, such as operating conditions and technical data, are not met.
The manufacturer shall not be held liable for any damage resulting from such misuse. The sole risk shall
be borne by the operator.

Explosion protection
The frequency inverter is an IP 20 ingress protection rating device. For this reason, use of the device in
explosive atmospheres is not permitted.

2.4 Residual risks

Residual risks are special hazards involved in handling of the frequency inverter which cannot be
eliminated despite the safety-compliant design of the device. Residual risks are not obviously identifiable
and can be a potential source of injury or a health hazard.
Typical residual hazards include:
— Electrical hazard
— Danger of contact with energized components due to a defect, opened covers or enclosures or
improper working on electrical equipment.
— Danger of contact with energized components in frequency inverter if no external
disconnection device was installed by the operator.

During operation, all covers must be installed correctly, and all electrical cabinet doors must be closed
to minimize electrical hazards.

When LEDs and other indicating elements on the frequency inverter go out, this does not necessarily
mean that the device is deenergized. Before carrying out any Work at the device where contact with
energized parts might be possible, it must be checked in any case, i.e. irrespective of the status of any
indicating elements that may be installed, if the device is deenergized.

Charged capacitors in DC link

Sizes 1 through 7 (up to 160 kW): The DC-link may have dangerous voltage levels even up to 3 minutes
after shutdown.

Size 7 and 8 (as from 160 kW): The DC-link may have dangerous voltage levels even up to 10 minutes
after shutdown.

Electrostatic charging

Touching electronic components entails the risk of electrostatic discharges.

Thermal hazards
Risk of accidents by hot machine/plant surfaces, e.g. heat sink, transformer, fuse or sine filter.

Danger of equipment falling down/over, e.g. during transport
Center of gravity is not the middle of the electrical cabinet modules.
2.5 Safety and warning signs on frequency inverter

e Comply with all safety instructions and danger information provided on the frequency inverter.
o Safety information and warnings on the frequency inverter must not be removed.
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2.6 Warning information and symbols used in the Operating
Instructions

2.6.1 Hazard classes

The following hazard identifications and symbols are used to mark particularly important information:

Identification of immediate threat holding a high risk of death or serious injury if not
avoided.

WARNING

Identification of immediate threat holding a medium risk of death or serious injury if not
avoided.

CAUTION

Identification of immediate threat holding a low risk of minor or moderate physical injury
if not avoided.

NOTICE

Identification of a threat holding a risk of material damage if not avoided.

2.6.2 Hazard symbols

Meaning

Symbol Meaning

General hazard Suspended load

Electrical voltage Hot surfaces

Danger of crushing

2.6.3 Prohibition signs

Sym!)_pl Meaning
ARI N\ | No switching; it is forbidden to switch
the machine/plant, assembly on

2.6.4 Personal safety equipment

Symbol Meaning

Wear body protection

Wear ear protectors

2.6.5 Recycling

Symbol Meaning

@9 Recycling, to avoid waste, collect all

materials for reuse
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2.6.6 Grounding symbol

Symbol Meaning

@ Ground connection

2.6.7 ESD symbol

Symbol Meaning

ESD: Electrostatic Sensitive Devices,
A i.e. components and assemblies
sensitive to electrostatic energy

2.6.8 Information signs

Symbol Meaning
Tips and information making using the
frequency inverter easier.

2.6.9 Font style in documentation

Example Font style Use
1234 bold Representation of parameter numbers
Parameter inclined, Representation of parameter names
font: Times New
Roman
P.1234 bold Representation of parameter numbers without name, e.g. in formulas
Q.1234 bold Representation of source numbers

2.7 Directives and guidelines to be adhered to by the operator
The operator must follow the following directives and regulations:

e Ensure that the applicable workplace-related accident prevention regulations as well as other
applicable national regulation are accessible to the staff.

e An authorized person must ensure, before using the frequency inverter, that the device is used in
compliance with its designated use and that all safety requirements are met.

e Additionally, comply with the applicable laws, regulations and directives of the country in which
the frequency inverter is used.
For liquid cooled frequency inverters, comply with the cooling water guideline VGB-R 455 P.
Any additional guidelines and directives that may be required additionally shall be defined by the
operator of the machine/plant considering the operating environment.

2.8 Operator's general plant documentation

¢ In addition to the Operating Instructions, the operator should issue separate internal user
manuals for the frequency inverter. The Operating Instructions of the frequency inverter must be
included in the Operating Instructions of the whole plant.

2.9 Operator's/operating staff's responsibilities
2.9.1 Selection and qualification of staff

e Any work on the frequency inverter may only be carried out by skilled personnel. The staff must
not be under the influence of any drugs. Note the minimum age required by law. Define the staff's
responsibility pertaining to all work on the frequency inverter clearly.

o Work on the electrical components may only be performed by a qualified electrician according to
the applicable rules of electrical engineering.

e The operating staff must be trained for the relevant work to be performed.

2.9.2 General work safety

e In addition to the Operating Instructions of the machine/plant, any applicable legal or other
regulations relating to accident prevention and environmental protection must be complied with.
The staff must be instructed accordingly.
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Such regulations and/or requirements may include, for example, handling of hazardous media and
materials or provision/use of personal protective equipment.

In addition to this Operating Instructions, issue any additional directives that may be required to
meet specific operating requirements, including supervision and reporting requirements, e.g.
directives relating to work organization, workflow and employed staff.

Unless approved of expressly by the manufacturer, do not modify the frequency inverter in any
way, including addition of attachments or retrofits.

Only use the frequency inverter if the rated connection and setup values specified by the
manufacturer are met.

Provide appropriate tools as may be required for performing all work on the frequency inverter

properly.

2.9.3 Ear protectors

The frequency inverter produces noise. Due to noise development, frequency inverters should
only be installed in normally unstaffed areas.

Noise emission in operation is < 85 dB(A) in the case of sizes 1 through 7.

Noise emission in operation is approx. 86 dB(A) in the case of size 8. Ear protectors must be used
when staying near the frequency inverter.

2.10 Organizational measures
2.10.1 General

Train your staff in the handling and use of the frequency inverter and the machine/plant as well
as the risks involved.

Use of any individual parts or components of the frequency inverter in other parts of the
operator's machine/plant is prohibited.

Optional components for the frequency inverter must be used in accordance with their designated
use and in compliance with the relevant documentation.

2.10.2 Use in combination with third-party products

Please note that Bonfiglioli Vectron GmbH will not accept any responsibility for compatibility with
third-party products (e.g. motors, cables or filters)..

In order to enable optimum system compatibility Bonfiglioli Vectron GmbH offers components
facilitating commissioning and providing optimum synchronization of the machine/plant parts in
operation.

If you use the frequency inverter in combination with third-party products, you do so at your own
risk.

2.10.3 Handling and installation

Do not commission any damaged or destroyed components.

Prevent any mechanical overloading of the frequency inverter. Do not bend any components and
never change the isolation distances.

Do not touch any electronic construction elements and contacts. The frequency inverter is
equipped with components which are sensitive to electrostatic energy and can be damaged if
handled improperly. Any use of damaged or destroyed components will endanger the
machine/plant safety and shall be considered as non-compliance with the applicable standards.
Only install the frequency inverter in a suitable operating environment. The frequency inverter is
exclusively designed for installation in industrial environments.

If seals are removed from the case, this can result in the warranty becoming null and void.

2.10.4 Electrical connections

The five safety rules must be complied with.

Never touch live terminals. In sizes 1 through 7, the DC-link may have dangerous voltage levels
up to 3 minutes after shutdown. In size 8, the DC-link may have dangerous voltage levels up to
10 minutes after shutdown.

When performing any work on/with the frequency inverter, always comply with the applicable
national and international regulations/laws on work on electrical equipment/plants of the country
in which the frequency inverter is used.

The cables connected to the frequency inverters may not be subjected to high-voltage insulation
tests unless appropriate circuitry measures are taken before.
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e Only connect the frequency inverter to suitable supply mains. The frequency inverter may be
operated in TN, TT and IT grid types. Precautions must be taken for operation in IT grids, see
Chapter 7 "Electrical installation". Operation in a corner-grounded TN grid shall not be permissible.

2.10.4.1 The five safety rules
When working on/in electrical plants, always follow the five safety rules:

— Disconnect

— Secure to prevent restarting

— check for absence of voltage,

— carry out earthing and short-circuiting
— cover or shield neighboring live parts

2.10.5 Safe operation

e During operation of the frequency inverter, always comply with the applicable national and
international regulations/laws on work on electrical equipment/plants.

e Before commissioning and the start of the operation, make sure to fix all covers and check the
terminals. Check the additional monitoring and protective devices according to the applicable
national and international safety directives.

e During operation, all covers must be installed correctly, and all electrical cabinet doors must be
closed. During operation, never open the machine/plant.

e No connection work shall be carried out while power supply is on.

e The machine/plant holds high voltage levels during operation, is equipped with rotating parts
(fan) and has hot surfaces. Any unauthorized removal of covers, improper use, wrong installation
or operation may result in serious injuries or material damage.

e Some components, e.g. the heat sink or braking resistor, may be hot even some time after the
machine/plant was shut down. Don't touch any surfaces directly after shutdown. Wear safety
gloves where necessary.

e The frequency inverter may hold dangerous voltage levels until the capacitor in the DC link is
discharged. After shutdown, wait for at least 3 minutes (sizes 1 through 7) and at least 10
minutes (size 8) before starting any electrical or mechanical work on the frequency inverter. Even
after this waiting time, make sure that the equipment is deenergized in accordance with the safety
rules before starting the work.

e In order to avoid accidents or damage, only skilled personnel and electricians may carry out the
work such as installation, commissioning or setup.

e In the case of a defect of terminals and/or cables, immediately disconnect the frequency inverter
from mains supply.

e Persons not familiar with the operation of the frequency inverter and children must not have
access to the device.

e Do not bypass nor decommission any protective devices.

e The frequency inverter may be connected to power supply every 60 s. This must be considered
when operating a mains contactor in jog operation mode. For commissioning or after an
emergency stop, a hon-recurrent, direct restart is permissible.

e After a failure and restoration of the power supply, the motor may start unexpectedly if the
AutoStart function is activated.

If staff are endangered, a restart of the motor must be prevented by means of external circuitry.

e Before commissioning and the start of the operation, make sure to fix all covers and check the
terminals. Check the additional monitoring and protective devices according to EN 60204 and
applicable the safety directives (e.g. Working Machines Act or Accident Prevention Directives).

2.10.6 Maintenance and service/troubleshooting

e Visually inspect the frequency inverter when carrying out the required maintenance work and
inspections at the machine/plant.

e Perform the maintenance work and inspections prescribed for the machine carefully, including the
specifications on parts/equipment replacement.

e Work on the electrical components may only be performed by a qualified electrician according to
the applicable rules of electrical engineering. Only use original spare parts.

e Unauthorized opening and improper interventions in the machine/plant can lead to personal injury
or material damage. Any repair work may only be carried out by the manufacturer or persons
approved/licensed by the manufacturer. Any repair work must be carried out by qualified
electricians. Check protective equipment regularly.
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e Before performing any maintenance work, the machine/plant must be disconnected from mains
supply and secured against restarting. The five safety rules must be complied with.

2.10.7 Final decommissioning

Unless separate return or disposal agreements were made, recycle the disassembled frequency inverter
components:

e Scrap metal materials
e Recycle plastic elements
e Sort and dispose of other component materials

ﬂ Electric scrap, electronic components, lubricants and other utility materials must be treated

as special waste and may only be disposed of by specialized companies.

@ In any case, comply with any applicable national disposal regulations as regards
%@ environmentally compatible disposal of the frequency inverter. For more details, contact
the competent local authorities.

2.11 Safety Instructions on Function “Safe Torque Off” (STO)

The function ,Safe Torque Off* (STO) is a functional safety feature, i.e. it protects staff from damage,
provided that projecting, installation and operation are performed properly. This function does not
disconnect the plant from power supply.

In order to disconnect the plant from power supply (e.g. for maintenance work), an "Emergency Stop"
provision as per EN 60204 must be installed.

WARNING

Uncontrolled Starting
Improper installation of the safety circuitry may result in uncontrolled starting of the

drive. This may cause death, serious injuries and significant material damage.

e Safety functions may only be installed and commissioned by skilled personnel.
The STO function is not suitable for emergency stop as per EN 60204. An emergency

stop can be realized by installing a mains contactor.

An emergency stop according to EN 60204 must be functioning in all operation modes of
the frequency inverter. Resetting of an emergency stop must not result in uncontrolled
starting of the drive.

The drive is started again when the function STO is no longer required. In order to comply
with EN 60204, it must be ensured by taking external measures that the drive does not
start without prior confirmation.

Without a mechanical brake, the drive will not stop immediately but coast to a standstill.
If this may result in personal or material damage, additional safety measures must be
taken.

o If persons may be endangered after disconnection of the motor power supply by
STO, access to the hazard areas must be prevented until the drive has stopped.

o Check the safety function at regular intervals according to the results of your risk
analysis. Bonfiglioli Vectron GmbH recommends that the check be performed after
one year, at the latest.

The STO function is fail-safe for one fault. However, on rare occasions, the occurrence of
component defects may cause jerking of the motor shaft (max. 180°/pole pair, e. g. jerk
by 90° with 4-pole motor, 180°/2).

e Check if this causes a dangerous movement of the machine.

e If the STO function is used, the special safety, installation and instructions on use
instructions shall be complied with.
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WARNING

Dangerous voltage!

The safety function “Safe Torque Off” may only be used if mechanical work is to be
performed on the driven machines, not for work on live components.

After disconnection of an external DC 24 V power supply, the DC link of the frequency
inverter is still connected to mains supply.

Even if power supply to the motor is disconnected, and the motor is coasting to a standstill
or has already stopped, high voltages may still be present on the motor terminals.
Before working (e. g. maintenance) on live parts, the plant must always be disconnected
from mains supply (main switch). This must be documented on the plant.

When the function “Safe Torque Off” is triggered, the motor is not isolated from the DC
link of the frequency inverter. High voltage levels may be present at the motor.

e Do not touch live terminals.

a

The application manual "Safe Torque Off STO" must be complied with, particularly if the
safety function described there is used.

16

CM-Ethernet/IP ACU 8/21




@ Bonfiglioli

Vectron

3 Storage and transport
3.1 Storage

NOTICE

Damage caused by incorrect storage

e Wrong or inappropriate storage may result in damage, e.g. due to moisture and
dirt. Avoid major temperature variations and high air humidity.

e During storage, protect the device against moisture and dirt.

e The frequency inverters must be stored in an appropriate way. During storage, the devices must
remain in their original packaging.

e The units may only be stored in dry rooms which are protected against dust and moisture and are
exposed to small temperature deviations only. The requirements of DIN EN 60721-3-1 for storage,
DIN EN 60721-3-2 for transport and labeling on the packaging must be met.

e The duration of storage without connection to the permissible nominal voltage may not exceed
one year. After one year of storage, connect the device to mains voltage for 60 minutes.

3.2 Unpacking the device

Carefully remove packaging.

Check if the delivered devices corresponds to the order.

Check the device for transport damage and completeness.

Any defects/damage must be reported to the supplier immediately.

@9 Ensure that all packaging materials are disposed of in an environmentally compatible
manner.

4 Scope of supply

The scope of delivery described can be supplemented by optional components and adapted to the
customer-specific requirements.
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5 Introduction to module functionalities

Software or Hardware designations and label names of the companies mentioned are
usually protected by law concerning trademark, patent and brand name. Licensing right
and copyright are held by the respective companies. Contents of this document may not
be copied or duplicated outside the legal regulations without written permission.

The Ethernet-IP implementation is 100% compatible with the Common Industrial Protocol
(CIP) specification.
Ethernet-IP communication requires software version 5.4.0 (ACUx01), 7.0.1.0 (ACUx10) or
higher.
Ethernet-IP communication is available with module:

—  Communication module CM-Ethernet/IP

The CM-Ethernet/IP module is enclosed with the frequency inverter as a separate component and must
be fitted by the user. This is described in detail in Chapter 6 "Installation/Disassembly of the
Communication Module".

ﬂ These instructions are not to be understood as fundamental information on EtherNet/IP™.

They presuppose underlying knowledge of the methods and mode of effect of
EtherNet/IP™ on the part of the user.

In some chapters, as an alternative to the KP500 control unit, the setting and displaying of
values is described with the help of the VPlus control software. Operation of a PC with the
VPlus control software requires an optional KP232 interface adapter.

This document shows how to connect the hardware, shows the relevant parameters and the available
objects.
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6 Installation/Disassembly of the Communication Module
6.1 Installation

The communication module CM-Ethernet/IP is a ready-to-use optional module. Additionally, a PE spring
is enclosed for PE connection (shield).

CAUTION

Component damage
The control terminals may be energized.

e The unit may only be connected with the power supply switched off.

o Verify safe isolation from power supply.

e Switch off power supply before connecting or disconnecting the control inputs and
outputs. Otherwise, components may be damaged.

Work steps:

e Disconnect the frequency inverter from the mains voltage and protect it against being energized
unintentionally.

e Remove covers (1) and (2) of the frequency inverter. Slot B (4) for the communication module is
now accessible.

Slot B \ @/1

Slot A \ —

. y

e Mount the supplied PE spring (5) using the M4 screw (6) which is mounted on the inverter. The
spring must be aligned centrally.
e Insert the communication module in slot B (4) until it engages audibly.
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e  Fix the communication module by screwing the M2 screw (7) of the module to the PE spring (5).

L

e In the upper cover (1), break out the pre-punched cutout (3) for the plug X310 (8).
e Mount the two covers (1) and (2).

6.2 Disassembly

e Disconnect the frequency inverter from mains voltage and protect it against being energized
unintentionally.
e Remove covers (1) and (2) of the frequency inverter.

N\

; 10

e Loosen the M2 screw (7) on the communication module

e Unplug the communication module from Slot B (4) by unlocking the locking hooks (9) on the
right and left hand side of the module from the case of the frequency inverter using a small
screwdriver.

The locking hooks (9) are located at the place where the locking hooks (10) for the upper cover
(1) project from the case of the frequency inverter.

e To do this, carefully insert the screwdriver in the gap between the case of the module and the
frequency inverter and push the locking hook inwards in the direction of the arrow (<7). As soon
as the right hand side is unlocked, pull the module out a bit on the right hand side and hold it.

e Hold the module on the right hand side while unlocking the locking hook on the left hand side in
the same way (=).

Pull the module out of the slot by gently pulling on the right and left hand side alternately.
e Disassemble the PE spring (5).
e Mount the two covers (1) and (2).

6.3 Connection of Unit

The EtherNet/IP™ module is connected to PLC or switch using RJ45 connectors (LAN) with standard
twisted-pair Ethernet cables.
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PLC Inverter Inverter Inverter

LAN D LAN D LAN D
LAN D LAN D LAN D

Figure 6-1: EtherNet/IP™ topology
The EtherNet/IP™ module supports switch functionality for easy daisy-chaining of inverters.

The transmission speed of the EtherNet/IP™ communication module EtherNet/IP™ is
10/100 MB and the maximum cable length between two nodes is 100 m.
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7 Commissioning

7.1 Switching on Mains Voltage

After completion of the installation work, make sure to check all control and power connections again
before switching on the mains voltage. When all electrical connections are correct, make sure that the
frequency inverter is not enabled (control inputs SIIND/STOA and S7IND/STOB open). After power-up,
the frequency inverter carries out a self-test and the relay output (X10) reports "Fault".

After a few seconds, the self-test is complete, the relay (X10) picks up and signals "no fault ".

If the unit is in "as-delivered" condition or after resetting the unit to the factory settings, the guided
commissioning procedure is started automatically. On the control unit, the “setUpP" menu from the
menu branch CTRL is displayed.

MS O ——————————————————————————— Module Status LED
NS O ———————————————————————————— Network Status LED
Nw ([
I RJ45 Connectors
—— Activity
NwW .
Link

MS = Module Status, NS = MNetwork Status, NW = Network

Figure 7-1: Ethernet connector

LED status indicators
The module status LED (MS) indicates the current status of the module.

Off

Module is off.

On

Module is on and running.

The following states are defined:

/ Red

Indicator Meaning Description
State

Steady Off No power No power is supplied to the interface.

Steady Green Device The interface is operating correctly.

operational

Flashing Green | Standby The interface has not been configured.

Flashing Red Minor fault The interface has detected a recoverable minor fault.
NOTE: An incorrect or inconsistent configuration would be considered a
minor fault. Remedy: power off and on the module.

Steady Red Major fault The module has detected a non-recoverable major fault.

Flashing Green | Self-test The module is performing its power-up testing.

22
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The Network Status LED (NS) indicates the current status of the connection.

Off Not powered
Flashing No Ethernet connection or no cyclic exchange of data is taking place.
On Exchange of Cyclic data ongoing.
The following states are defined:
Indicator Meaning Description
State

Steady Off Not powered, The device is powered off, or is powered on but with no IP address

no IP address configured (Interface Configuration attribute of the TCP/IP Interface
Object).

Flashing No connections | An IP address is configured, but no CIP connections are established, and an

Green Exclusive Owner connection has not timed out.

Steady Connected At least one CIP connection (any transport class) is established, and an

Green Exclusive Owner connection (defined Volume 1: Ethernet/IP Adaption of CIP,
Chapter 2) has not timed out.

Flashing Red | Minor fault An Exclusive Owner connection (defined Volume 1: Ethernet/IP Adaption of
CIP, Chapter 2) for which this device is the target has timed out. The
network status indicator shall return to stead green only when all timed out
Exclusive Owner connections are reestablished.

Steady Red Major fault For devices that support duplicate IP address detection, the device has
detected that its IP address is already in use.

Flashing Self-test The module is performing its power-up testing.

Green / Red

7.2 IP-Settings

The IP-Address and other network parameters can be set in the Communication — Ethernet branch of
the VPlus Parameter window or with the VPlus TCP/IP Configuration Utility:

No. Description Min. Max. Fact. sett.

1432 IP-Address 0. 0. 0. 0 255. 255. 255. 255 172. 22. 1.25

1433 Netmask 0. 0. 0. 0 ! " " " 255.255.255. 0

1434 Gateway 0. 0. 0. 0 " " " " 0. 0.0.0

1435 DNS Server 0. 0. 0. 0 ! " " " 0.0.0.0

1436 DHCP Option 0 - Disabled 1 - Enabled 0 - Disabled
7.3 TCP/IP Configuration Utility

e Ensure your control device (PC) is connected to the Ethernet network.
e Start the TCP/IP Configuration Utility.

The configuration dialogue is displayed as follows:

ITepConf - TCRJIP-Configurator B.03

File Edt View 7

DEHE| ?

= ITcpConf

l acU_L

<

= & Realtek RTLE169/8110 Family Gigatit Ethernet

Hetwark Adapter

Network Adapter Realtek RTLBL69/8110 Famity Gigabit Ethernet

——————

o
[acusooos eokwjis;acuz
[cmethemere
[Reay
[ocesafoomnz

172 2z 1. =

1P Address
Device Settings
Device Name
Device Type:
M Type:
Hodu Stabus:
MAC Address;
1P Address
Netraask: 255

. 25 . 2 . 0

Default Gateway 0 0 o . 0

Reod SMTP Settings | e SMIP Settings |

Figure 7-2: TCP/IP Configuration
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Select the inverter as required.

Wink command

The Wink Command can be sent from the TCP/IP Configuration Utility by clicking the "Wink" button.
This will cause the Inverter's LEDs (green and red) to blink for 10 seconds.

7.3.1 VPlus

Select the inverter as required.

Select the Ethernet interface as required.

The parameter setting dialogue is displayed as follows:

Enter the network settings according to your required configuration.
Apply the settings with the Write IP Settings command button.

Ensure your control device (PC) is connected to the Ethernet network.
Start the VPIlus software Utility.
Select the Ethernet interface as required.

=

File Edit Wew ?

H & &

I+ P+|Py Q t u ENWEE @A £ 0%

?

Finished

+

5

5

5

Frequency Inverter Data
Machine Data

System Data
Operational Behaviour
Errorw aming Behaviour
Reference Values
Contral Inputs/0utputs
Wi-Characteristic
Control Functions
Special Functions
Actual Valuss

Parameter | Data Set 0 |

Data Set 1

‘ Data Set 2

| Data Set 3

| Diata Set 4

| 2H431 Module
51432 IP-Address
£ 1433 Netmask
&1434 Gateway
£ 1435 DNS Server

Infg MACAD: OC-E8-2F-00-00-30

131437 IP-Cammand
1440 Email Function
5 1441 Email Teut (Body)

0 - Email Off

Vw2
1255
to
o

T[] [ [

Errar Protocal
Comrnurication
R5485 / R5232
CaMopen / DeviceMet
Ethermet
Bus Controller
Error Behaviour [COP/DEY/EH

< > <

22
255
1]

1]

1
255

il

5

2
0
0
0

Figure 7-3: TCP/IP Configuration parameter setting VPlus

e Search for the parameters listed in the table above or select the branch Communication —> Ethernet

in the parameter window of the VPlus dialogue.

o Enter the network settings according to your required configuration.

NOTE

Risk of component damage!

If @ maximum number of write cycles for the EEPROM is exceeded, it will be destroyed.
The values are entered automatically in the EEPROM of the controller. However, only a
limited number of write cycles is permissible for the EEPROM (approx. 1 million cycles).

e If cyclic writing of data is required, use the RAM.

e Apply the chosen settings via parameter IP-Command 1437 = 0 (Apply). This command sends the
settings to the EtherNet/IP™ Module and writes them to the inverter's EEPROM.

If settings have been changed but not applied, you can reload the last settings saved via parameter

IP-Command 1437 = 1 (Reload).
7.3.2 Module Info

EM-Software version 016 shows the Software version of the CM module.
Parameter Module Info 1431 shows basic Ethernet based module data:

MAC-ID: unambiguous MAC-ID
Sno: Serial number

HW: Hardware version

SW: Ethernet Software version
24
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7.4 OS Synchronization

The operating system (OS) of the frequency inverter can be synchronized with a PLC or other device.
Synchronization of the operating system will improve the operating characteristics of the machine.
Synchronization is used to eliminate CPU phase shifting between master and slave devices to make
sure that calculations are carried out at the same time.

Note, that only small deviations of the CPU clock frequencies between devices (i.e. different CPU Quartz
clock frequencies) of 1 %o can be compensated.

Synchronization via CANopen®:

If CANopen is used, synchronization to a CANopen PLC can be turned on or off. Synchronization is done
via CANopen SYNC telegrams.

Synchronization via systembus:

If CANopen is used simultaneously with systembus, synchronization can be done either on CANopen,

systembus or turned off. Synchronization is effected through systembus SYNC telegrams or systembus
RxPDO telegrams.

If the operating system is synchronized via CANopen, the CANopen master must support
the CANopen synchronization mechanisms.

Synchronization via EtherNet/IP™ is not possible.

=

Operation mode Function
0 - Auto IThe synchronization source is selected automatically by the frequency inverter.
Factory setting.

1- CANopen [The OS is synchronized via CANopen®.
2 - Systembus [The OS is synchronized via Systembus.
3 - Ind. Ethernet The OS is synchronized via Ethernet Module

Module
4 - Synchronised Ind.  [The OS is synchronized via synchronized Ethernet Module

Ethernet Module e.g. EthernetIP
99 - Off [The OS is not synchronized with other devices.

Auto mode: Selection is done based on the decision table:

Yes Yes Synchronisation via Fieldbus
Yes No

No Yes Synchronization via Systembus
No No No Synchronization activated.

1453 0OS SyncSource Act shows the active Synchronization source.

7.4.1 Synchronization via CANopen

Status "Synchronization via CANopen active" is identified via parameter setting 387 CAN Node
Number > 1 and a running synchronous PDO.

The parameter 1451 OS Synctime can be used to shift the point of the synchronization inside of 1 ms.
When you experience noises from a motor, shifting the CANopen OS Synctime can result in a better
behavior.

No. Description Min. Max. Factory setting
1451 OS Synctime 700 us 900 us 800 us

8/21 CM-Ethernet/IP ACU 25



@) Bonfiglioli

7.4.2 Synchronization via Systembus

Status "Synchronization via systembus active" is identified via parameter setting 900 Node ID > 1. In
addition, parameter 1180 Synchronization must be set to SYNC or RxPDO.

The source of the operating system (OS) synchronization is set via 1180 Operation mode. This defines
the Sync event (RxPDO or SYNC telegram), which will be used for synchronization of PDOs:

930 TxPDO1 Function 936 RxPDO1 Function
932 TxPDO2 Function 937 RXxPDO2 Function
934 TxPDO3 Function 938 RXPDO3 Function
Operation mode Function
0 - Off Synchronization via systembus is deactivated. Factory setting.
1- RxPDO1 Synchronization via systembus is activated via RxPDO1.
2 - RxPD0O2 Synchronization via systembus is activated via RxPDO2.
3 - RxPDO3 Synchronization via systembus is activated via RxPDO3.
10 - SYNC Synchronization via systembus is activated via SYNC.

8 Operational Behavior on Communication Failure

The operational behavior of the EtherNet/IP™ system failures due to communication failure or expected
packet rate can be parameterized. The required behavior is set with parameter Error Behavior 388.
The warning message is displayed by the LED's and can be read out on the operating unit via parameter
Warnings 269 or transmitted via one of the digital control outputs.

0 -No Reaction Operating point is maintained
1 -Error "Fault” status will be activated immediately. Factory setting.
Control command “Disable voltage” and switch to “switch on
2 -StOp H ”
disabled” status.
3 -Quick-Stop Control command “Quick stop” and switch to “switch on disabled

status.

Control command “Disable operation” and switch to “Error” status
once the drive has been shut down.

Control command “Quick stop” and switch to “Error” status once the
drive has been shut down.

NOTE

The parameter settings Bus Error Behaviour 388 = 2 ... 5 are evaluated depending of
parameter Local/Remote 412. For details see chapter 9.2 and 10.3.5.1.

4 -Ramp-Stop + Error

5 -Quick-Stop + Error

There are numerous options of parameterizing the fault and warning behavior of the frequency inverter.
For details about possible faults, refer to the co-applicable operating instructions document.
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9 EtherNet/IP™ communication

The EtherNet/IP™ implementation in Bonfiglioli inverters is compatible with the
ODVA/CIP EtherNet/IP™ specification.

Common Industrial Protocol (CIP™) makes a distinction between input and output assemblies. "input"
and "output” in this context are viewed from the perspective of the controlling element (e.g., a
PLC/PAC). An input assembly in a device collects data from the input application (e.g., field wiring
terminal, proximity sensor, etc.) and produces it on the network, where it is consumed by the
controlling device and/or operator interface. An output assembly in a device consumes data that the
controlling element sends to the network and writes that data to the output application (e.g., field wiring
terminals, motor speed control, etc.).

The following chapters describe the implemented classes/instances/attributes of EtherNet/IP™. For I/O
data exchange, according to the CIP-defined AC drives device profile, output assemblies 20/21/22/24
and input assemblies 70/71/72/74 are available.

In addition, the vendor-specific output assembly 100 and input assembly 101 are available. These
assemblies support objects defined in the Bonfiglioli CANopen implementation, including "dynamic
mapping" as known from CANopen Rx/TxPDO mapping.

All of the CANopen functions are available, with the exception of motion control
"interpolated position mode" and "cyclic synchronous position mode".

EtherNet/IP™ supports two types of connection:
— Explicit Messaging - confirmed services for get/set values
— I/O - confirmed/unconfirmed services for R/W process data
Explicit Messaging
All values of classes/instances/attributes are accessible by explicit message (get/read or set/write, from
the PLC's point of view).

I/0

For 1/0, different types of communication are available:
— Polled
— Change of state
- Cyclic

Polled

With the "po11ed" I/O setting, the PLC sends data OUT to the inverter. After receiving OUT data the
inverter sends IN data to the PLC.

Change of state

With the "Change of state" (COS) setting, the PLC sends OUT data whenever the OUT data value
has changed. The inverter sends IN data whenever the IN data value has changed. To minimize sending
repeated messages in short time refer to Chapter 9.4.5.9 “Change of State (COS) Mask, Parameters 34
to 39"

Cyclic

With the "cyclic" setting, the PLC sends OUT data cyclically to the inverter. The inverter sends IN
data cyclically to the PLC.

I/0-Connections supported in ANG:

— PLC - output data - Polled

— Inverter - input data - Polled, Change-of-State, Cyclic
9.1 How to create EDS Files

EtherNet/IP™ uses type-specific EDS files for each type of inverter (size, voltage, current). These EDS
files are required for configuration utilities, e.g. Rockwell RSLogix 5000.
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EDS files are created with the Bonfiglioli Vectron inverter configuration utility VPlus using the "Create
Ethernet/IP EDS File" function. There are two different methods available. If you are connected to an
inverter by PC and service adapter KP232 or Ethernet, an EDS file can be created online. If a vcb-file is
available for the inverter, then an EDS file can be created offline.

= VPlus 8.08 - - - | o [=] ]
File Edit View ?
ﬁn‘§|@|:;§|]}r||:""|F+|qnﬁ‘! %|E‘\AM£D E:II'|"? Finished
= Parameter | [iata Set 0 | Data Set 1 | [iata Set 2 | Data Set 3 | Data Set 4 |
[#- Machine Data E 129 User Mame ANG 4
- Systen'! Dets . ﬁ 000 Serial Mumber
B~ Operational Behaviour t 001 Optional Modules
- ;"?IMEIH{I;QIBEhawDur 012 Inverter Software Version
E B e 015 Coppiicht [ 2016 Borfigloiec
V:"l'Charazterislic " t 016 EM Software Yersion 3011
B+ Cortrol Functions g 030 Configurstion 110 - sensorless contt
[ Special Functions 033 Language 100
B Actual Values £5 028 Contol Level 3
B+ Emror Protocol
B~ Commurication
Press F1 for Help ’7 Wlﬁ ~

Figure 9-1: Creating EDS files
Online
The "Create Ethernet/IP EDS File" function can be started from the Inverter Manager window:

e select an inverter in the inverter tree
e select menu Edit\Inverter Menu\Create Ethernet/IP EDS File

or

e select an inverter in the inverter tree
e click the "Create Ethernet/IP EDS File" button on the Inverter Manager toolbar

The "Create Ethernet/IP EDS File" function can be started from the Parameter window:
e select menu Edit\Create Ethernet/IP EDS File

or

e click the "Create Ethernet/IP EDS File" button on the Parameter window toolbar

Offline
The "Create Ethernet/IP EDS File" function can be started from the Parameter window:

e select menu Edit\Create Ethernet/IP EDS File
or
e click the "Create Ethernet/IP EDS File" button on the Parameter window tool bar

Irrespective of the method used, a window opens where a default filename for the EDS file is offered
and a folder where to store this file. The EDS filename and storage location can be changed by the user.

NOTICE

Risk of component damage!
e When changing an EDS filename, the file extension MUST remain "eds".
o Template files are stored in folder Vplus\Eip. These files must not be deleted.
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for EDS file templates are provided by the inverter configuration utility and the integrated
software update utility (online internet access required).

@ If there are changes in the EDS file content due to new inverter software, version updates

9.2 Supported configurations
ACU inverters support different types of control and reference values:

— Standard (without Positioning functions)
— Positioning via contacts (or remote contacts)
— Positioning via Motion Control Interface (MCI) via field bus

Motion control configurations are set when parameter Configuration 30 = x40 (in this example 240).
To use the full functionality of the Motion Control Interface  Parameter
Local/Remote 412 = 1-Control via State machine must be set.

The inverter's behavior with respect to control word / status word and modes of operation / modes of operation
display varies in the two different types of configuration.

Standard:
Necessary settings:
— Configuration 30 = x40.
— Local/Remote 412 = 2 - Control via Remote-Contacts
The control (Start, Stop, Frequency change over, etc.) is typically carried out via:
— Digital contacts
— Remote contacts via Field bus
Reference values result from the selected configuration. Typical configurations:
Reference speed / Reference frequency:

— Analogue input
— Fixed values from parameters
— Target velocity

Percentage reference value for technology controller or Torque control:
— Analogue input
—  Fixed values from parameters
Please refer to chapter "Configurations without motion control" for the control without Positioning
functionality.
Positioning via contacts (or remote contacts):
Necessary settings:

—  Configuration 30 = x40.

— Local/Remote 412 = 0 - Control via Contacts Or2 - Control via Remote-Con-
tacts

The control (Start, Stop, Target position change over, etc.) is carried out typically via:
— Digital contacts
— Remote contacts via Field bus

Reference values result from the selected configuration. Typical configurations:
— Reference speed / Reference frequency
— Reference target position

Please refer also to the application manual "Positioning".

MCI (Motion Control Interface — Positioning via Field bus):

Necessary settings:
— Configuration 30 = x40.
— Local/Remote 412 = 1 - Control via Statemachine

The control (Start, Stop, mode change over, etc.) is carried out via the Control word.
Reference values result from the selected Modes of Operation.
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Typical Modes of Operation are:

— Reference speed via target velocity

— Target position

The usage of the Motion Control Interface is described in this manual in Chapters "Motion Control
Interface (MCI)" and "Motion control configurations".

9.3 Initialization time

When the frequency inverter is turned on, the automation module must be initialized in addition to the
frequency inverter. The initialization can take up to 20 seconds.

i

9.4

EtherNet/IP™ overview

9.4.1 Class 0x01, Identity Object

Wait until the initialization phase is complete before starting the communication. Module
status LED (A) (see 7.1)

Instance | Attribute | Name Service Data Type Value
0 1 Revision get UINT 1
1 1 VendorID get UINT 1202
Bonfiglioli
Vectron MDS GmbH
2 DeviceType get UINT 2 - AC/DC-Drive
3 ProductCode get UINT value depends on inverter type
4 Revision get Struct 0x01 0x01
USINT/USINT
5 Status get WORD current device state
6 Serial Number get UDINT
7 Product Name get SHORT_STRIN
G
8 State get USINT 0 — nonexistent
1 — device self testing
2 — Standby
3 — operational
4 — major recoverable fault
5 — major unrecoverable fault
9 Configuration get UINT
consistency
check

9.4.2 Class OxF5, TCP/IP Object

The TCP/IP Interface Object provides the mechanism to configure a device's TCP/IP network interface.
The following Instances and Attributes are supported:

Instance | Attribute | Name Service Data Type Value
0 1 Revision get UINT 2
1 1 Status get DWORD see below
2 Configuration get DWORD 0x00000014
Capability DHCP,
Configuration settable
3 Configuration get/set DWORD Default = 0
Control (fixed IP)
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Instance | Attribute | Name Service Data Type Value
4 - Physical Link get STRUCT
Object of:
- Path size UINT No. of 16 bit words
- Path in Path
Padded EPATH | The path is restricted to one
logical class segment and
one logical instance
segment. The max. size is 12
bytes
5 Interface get/set STRUCT see below
Configuration of:
- IP Address UDINT
- Network Mask UDINT
- Gateway Address UDINT
- Name Server UDINT
(Primary name server)
- Name Server 2 UDINT
(Secondary name
server) STRING
- Domain Name
(Default domain name)
6 Hostname get/set STRING ASCII,
max. 64 chars., padded to
an even no. of chars. (pad
not included in length).
A length of 0 indicates no
Host Name is configured.
1 8 TTL Value(Time-to- get/set! USINT see below
Live value for
IPmulticast packets)
9 Mcast Config get/set! STRUCTOof:
- Alloc USINTUSINT
Control(Multicast UINT
addressallocation UDINT
control word)
- Reserved
- Num Mcast(No. of
IP multicast
addreses to allocate
forEtherNet/IP™)
- Mcast Start
Addr(Starting
multicastaddress
from which tobegin
allocation)
1) If either TTL Value or Mcast Config is implemented as settable, both must be implemented as settable.
Status
Bit(s) | Name Value
0-3 Interface 0 — The Interface Configuration attribute has not been configured.
Configuration 1 — The Interface Configuration attribute contains configuration obtained from
Status BOOTP, DHCP or nonvolatile storage.
2 — The IP address member of the Interface Configuration attribute contains
the configuration, obtained from hardware settings (e.g.: pushwheel,
thumbwheel, etc.).
3-15 — Reserved for future use.
4 Mcast Pending Indicates a pending configuration change in the TTL Value and/or Mcast
Config attributes. This bit shall be set when either the TTL value or Mcast
Config attribute is set, and shall be cleared the next time the device starts.
5 Interface Indicates a pending configuration change in the Interface Configuration
Configuration attribute. This bit shall be 1 (TRUE) when Interface Configuration attribute are
Pending set and the device requires a reset in order for the configuration change to
take effect (as indicated in the Configuration Capability attribute).
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The intent of the Interface Config Pending bit is to allow client software to
detect that a device’s IP configuration has changed, but will not take effect
until the device is reset.

6 AcdStatus not supported
7 AcdFault not supported
8-31 | Reserved 0
Configuration Capability
Bit(s) Name Value
0 BOOTP Client 1 (TRUE) = device capable of obtaining its network configuration via BOOTP.
1 DNS Client 1 (TRUE) = device capable of resolving host names by querying a DNS server.
2 DHCP Client 1 (TRUE) = device capable of obtaining its network configuration via DHCP.
3 DHCP-DNS Update | Shall be 0, behavior to be defined in a future specification edition.
4 Configuration 1 (TRUE) = Interface Configuration attribute is settable.
Settable
5 Hardware 1 (TRUE) = the IP Address member of the Interface Configuration attribute
Configurable can be obtained from hardware settings (e.g., pushwheel, thumbwheel, etc.).
If this bit is FALSE the Status Instance Attribute (1), Interface Configuration
Status field value shall never be 2 (The Interface Configuration attribute
contains valid configuration, obtained from hardware settings).
6 Interface 1 (TRUE) = device requires a restart in order for a change to the Interface
Configuration Configuration attribute to take effect.
Change Requires If this bit is FALSE a change in the Interface Configuration attribute will take
Reset effect immediately.
7 AcdCapable 1 (TRUE) = device is ACD capable
8-31 Reserved 0
Configuration Control
Bit(s) Name Value
0-3 Configuration 0 — The device shall use statically-assigned IP configuration values.
Method 1 — The device shall obtain its configuration values via BOOTP.
2 — The device shall obtain its configuration values via DHCP.
3-15 — Reserved for future use.
4 DNS Enable If 1 (TRUE), the device shall resolve host hames by querying a DNS server.
5-31 Reserved 0
Interface Configuration
Field Name Data Type Value
IP Address UDINT A value of 0 indicates no IP address has been configured.
Otherwise, the IP address shall be set to a valid Class A, B, or C address and
shall not be set to the loopback address (127.0.0.1).
Network Mask UDINT A value of 0 indicates no Network Mask address has been configured.
Gateway UDINT A value of 0 indicates no Gateway address has been configured.
Address Otherwise, the Gateway IP address shall be set to a valid Class A, B, or C
address and shall not be set to the loopback address (127.0.0.1).

Name Server UDINT A value of 0 indicates no Name Server address has been configured.
Otherwise, the Name Server address shall be set to a valid Class A, B, or C
address.

Name Server 2 UDINT A value of 0 indicates no Secondary Name Server address has been
configured.
Otherwise, the Secondary Name Server address shall be set to a valid Class A,
B, or C address.

Domain Name STRING ASCII, max. 48 chars., padded to an even no. of chars. (pad not included in
length).

A length of 0 indicates no Domain Name is configured.

TTL Value
The TTL Value is the value a device shall use for the IP header Time-to-Live field when sending
EtherNet/IP™ packets via IP multicast.

Data Type: USINT Min./Default value is 1, Max. value is 255

i

Unicast packets shall use the TTL as configured for the TCP/IP stack, and not the TTL
Value configured in this attribute.
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Mcast Config
The Mcast Config attribute contains the configuration of the device’s IP multicast addresses to be used
for EtherNet/IP™ multicast packets. There are three elements to the Mcast Config structure:

—  Alloc Control,
—  Num Mcast, and
—  Mcast Start Addr.

Alloc Control
Value Definition

0 Multicast addresses shall be generated using the default allocation specified in the CIP
EtherNet/IP™ specification. When this value is specified on a set-attribute or set-attributes-all,
the values of Num Mcast and Mcast Start Addr in the set-attribute request shall be 0.

1 Multicast addresses shall be allocated according to the values specified in Num Mcast and Mcast
Start Addr.
2 Reserved
Num Mcast

Num Mcast is the number of IP multicast addresses allocated. The maximum number of multicast
addresses is device specific, but shall not exceed the number of EtherNet/IP™ multicast connections
supported by the device.

Mcast Start Addr

Mcast Start Addr is the starting multicast address from which Num Mcast addresses are allocated.

9.4.3 Class 0xF6, Ethernet Link Object

The Ethernet Link Object maintains link-specific counters and status information for an IEEE 802.3
communications interface.
The following Instances and Attributes are supported:

Instance Attribute Name Service Data Type Value
0 1 Revision get UINT 3
1 1 Interface Speed get UDINT Speed in Mbps
2 Interface Flags get DWORD Bitmap of
(Interface status flags) Interface Flags,
see below
3 Physical Address get USINT[6] see below
(MAC layer address)

Interface Flags

Bit(s) Name Value
0 Link Status 0 — inactive link

1 — active link
1 Half/Full Duplex 0 — half duplex

1 — full duplex

Note that if the Link Status flag is 0, then the value of this flag is
indeterminate.

2-4 Negotiation Status Indicates the status of link auto-negotiation

0 — Auto-negotiation in progress

1 — Auto-negotiation and speed detection failed. Using default values for
speed and duplex.

2 — Auto negotiation failed but detected speed. Duplex was defaulted.

3 — Successfully negotiated speed and duplex.

4 — Auto-negotiation not attempted. Forced speed and duplex.

5 Manual Setting 0 — The interface can activate changes to link parameters (auto-negotiate,
Requires Reset duplex mode, interface speed) automatically.

1 — The device requires a Reset service be issued to its Identity Object in
order for the changes to take effect.

6 Local Hardware 0 — The interface detects no local hardware fault.
Fault 1 — A local hardware fault is detected.
7-31 Reserved 0

Physical Address

Contains the interface's MAC layer address and is an array of octets.
The recommended display format is "XX-XX-XX-XX-XX-XX-XX-XX", starting with the first octet.
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9.4.4 Class 0x04, Assembly Object

The Assembly Object provides explicit message access to assembly data. Assembly data can be
written/read alternating with I/O data access.
The instance number defines the assembly. Assemblies 20, 21, 22, 24, 70, 71, 72 and 74 have fixed
length (number of bytes). Assemblies 100/101 (vendor specific) support dynamic mapping and therefore

have variable length (depending on the objects mapped).

Instance Attribute Name Service Data Type Value
0 1 Revision get UINT 2
20 3 data set ARRAY of BYTE
4 size get UINT 4
21 3 data set ARRAY of BYTE
4 size get UINT 4
22 3 data set ARRAY of BYTE
4 size get UINT 6
24 3 data set ARRAY of BYTE
4 size get UINT 6
100 3 data set ARRAY of BYTE
4 size get UINT Depends on mapping
70 3 data get ARRAY of BYTE
4 size get UINT 4
71 3 data get ARRAY of BYTE
4 size get UINT 4
72 3 data get ARRAY of BYTE
4 size get UINT 6
74 3 data get ARRAY of BYTE
4 size get UINT 6
101 3 data get ARRAY of BYTE
4 size get UINT Depends on mapping

9.4.5 Class 0xOF, Parameter Object

The Parameter Object refers to EtherNet/IP™ Parameters that can be read/written. These parameters
are used for different settings of the inverter e.g. setting the input/output assembly selection.

Instance | Attribute | Name Service | Data Type | Value
0 2 Max Instance get UINT 129
8 Parameter Class Descriptor | get WORD 5
Bit 0 = 1:
supports parameter
instances
Bit2 = 1:
must do nonvolatile
storage save command
9 Configuration assembly get UINT 0 — configuration
Instances assembly is not
supported
Available Services for Class O0xOF / Instance 0 / Attribute don’t care:
e Reset Resets all parameters to the factory default
e Restore Restores all parameter values from non-volatile memory
e Save Saves all parameter values to non-volatile memory
9.4.5.1Input Assembly Selection, Parameter 1
Instance Attribute Name Service | Data Type | Value
1 1 Param1 get/set UINT 70 — Assembly 70
InputAssemblySelection 71 — Assembly 71

72 — Assembly 72
74 — Assembly 74
101 — Assembly 101

Parameter 1 "InputAssemblySelection" defines the used input assembly. The object content of the
different assemblies is described in Chapter "I/O Assemblies".
Input assemblies 70/71/72/74 have fixed objects and length.
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Input assembly 101 is a vendor specific assembly with variable mapping and up to 12 objects / 24 bytes
provided by CANopen definitions. For a detailed description please refer to Chapter "Vendor Specific
Assemblies 100/101".

This parameter is only settable if no I/O-Connection is established.

9.4.5.2Input Assembly Length, Parameter 2

Instance Attribute Name Service | Data Type | Value
2 1 Param2 get UINT Depends on selected
InputAssemblylLength input assembly (and

variable mapping
assembly 101)

1 ... 24 bytes

Parameter 2 "InputAssemblyLength" contains the length of the currently set input assembly.

9.4.5.3Input Assembly Mapping for Vendor Specific Input Assembly 101,
Parameters 3 to 14

Instance Attribute | Name Service | Data Type | Value

3 1 Param3 get/set UINT See list
InputObjectl

4 1 Param4 get/set UINT
InputObject2

5 1 Param5 get/set UINT
InputObject3

6 1 Paramé get/set UINT
InputObject4

7 1 Param?7 get/set UINT
InputObject5

8 1 Param8 get/set UINT
InputObject6

9 1 Param9 get/set UINT
InputObject?

10 1 Param10 get/set UINT
InputObject8

11 1 Param11 get/set UINT
InputObject9

12 1 Param12 get/set UINT
InputObject10

13 1 Param13 get/set UINT
InputObjectil

14 1 Param14 get/set UINT
InputObject12

Parameter 3 InputObjectl to Parameter 14 InputObject12, define the content of vendor specific Input
Assembly 101. A choice list is available for these parameters.

These parameters are only settable if no I/O-connection is established or the connection
is not to Assembly 101.

Choice list for Parameters 3 to 14:

0 "- no object mapped here",

41 "0x3001 (2B) Digital In actual values",
42 "0x3002 (2B) Digital Out actual values",
44 "0x3004 (2B) Boolean Mux",

47 "0x3007 (2B) Percentage actual value",
48 "0x3008 (2B) Percentage actual value2",
49 "0x3011 (2B) Act. value wordl (P.1415)",
50 "0x3012 (2B) Act. value word2 (P.14106)",
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— 51 "0x3021 (4B) Act. value longl (P.1417)",
— 52 "0x3022 (4B) Act. value long2 (P.1418)",
— 76 "O0x5FF0 (1B) active motion block (ttr)",
— 77 "0x5FF1 (1B) motion block to resume (ttr)",
— 81 "0x6041 (2B) statusword",

— 83 "0x6043 (2B) velocity demand",

— 84 "0x6044 (2B) control effort",

— 94 "0x6061 (1B) modes of operation display",
— 95 "0x6064 (4B) position actual value",

— 100 "0Ox606C (4B) velocity actual value",

- 106 "0x6077 (2B) Torgque actual wvalue",

— 107 "0x6078 (2B) Current actual value",

— 108 "0x6079 (4B) DC link wvoltage",

— 126 "0x60F4 (4B) following error value";

This selection above lists the CANopen objects which can be mapped to Input Assembly 101. The values
in brackets, e.g. (2B) or (4B), define the number of bytes of the corresponding object. The maximum
number of bytes for input assembly is 24.

For a detailed description please refer to Chapter "Vendor Specific Assemblies 100/101".

9.4.5.40utput Assembly Selection, Parameter 15

Instance Attribute Name Service | Data Type | Value
15 1 Param15 get/set UINT 20 — Assembly 20
OutputAssemblySelection 21 — Assembly 21

22 — Assembly 22
24 — Assembly 24
100 — Assembly 100

Parameter 15 "OutputAssemblySelection" defines the used output assembly. The object content of the
different assemblies is described in Chapter "I/O Assemblies".

Output assemblies 20/21/22/24 have fixed objects and length.

Output assembly 100 is a vendor specific assembly with variable mapping and up to 12 objects / 24
bytes. For a detailed description please refer to Chapter "Vendor Specific Assemblies 100/101".

These parameters are only settable if no I/0-connection is established.

9.4.5.50utput Assembly Length, Parameter 16

Instance Attribute Name Service | Data Type | Value
16 1 Param16 get UINT Depends on selected
OutputAssemblyLength input assembly (and

variable mapping
assembly 100)

1 ... 24 bytes

Parameter 16 "OutputAssemblyLength" contains the length of the currently set output assembly.

9.4.5.60utput Assembly Mapping for Vendor specific Output Assembly 100,
Parameters 17 to 28

Instance Attribute Name Service | Data Type | Value
17 1 Param17 get/set UINT See list
OutputObjectl
18 1 Param18 get/set UINT
OutputObject2
19 1 Param19 get/set UINT
InputObject3
20 1 Param20 get/set UINT
OutputObject4
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a 1 Param21 get/set UINT
InputObject5

22 1 Param22 get/set UINT
OutputObject6

23 1 Param23 get/set UINT
OutputObject7

24 1 Param24 get/set UINT
OutputObject8

25 1 Param25 get/set UINT
OutputObject9

26 1 Param126 get/set UINT
OutputObject10

27 1 Param127 get/set UINT
OutputObjectil

28 1 Param28 get/set UINT
OutputObject12

Parameter 17 OutputObjectl

Output Assembly 100. A choice list is available for these parameters.

to Parameter 28 OutputObject12 define the content of vendor-specific

These parameters are only settable if no I/O-connection is established or the connection
is not to Assembly 100.

Choice list for Parameters 17 to 28:

0 "- no object mapped here",

43 "0x3003 (1B) Digital Out set values",
45 "0x3005 (2B) Boolean Demux",

46 "0x3006 (2B) Percentage set value",

53 "0x3111 (2B) Ref. wvalue wordl (S.762)"
54 "0x3112 (2B) Ref. value word2 (S.763)"
55 "0x3121 (4B) Ref. value longl (S.764)",
56 "0x3122 (4B) Ref. value long2 (S.765)"
57 "0x5F10 1 (2B) Numerator",

58 "0x5F10 2 (2B) Denominator",

80 "0x6040 (2B) controlword",

82 "0x6042 (2B) target velocity",

93 "0x6060 (1B) modes of operation",

105 "0x6071 (2B) Target torque",

109 "0x607A (4B) target position",

111 "0x6081 (4B) profile velocity",

112 "0x6083 (4B) profile acceleration",
113 "0x6084 (4B) profile deceleration",
114 "0x6085 (4B) quick stop deceleration",
128 "0x60FF (4B) target velocity";

This selection defines CANopen objects to be mapped to Output Assembly 100. The values in brackets,
e.g. (2B) or (4B), define the number of bytes of the corresponding object. The maximum number of
bytes for output assembly is 24.
For a detailed description please refer to Chapter "Vendor Specific Assemblies 100/101".

9.4.5.7Reserved Parameters 29 - 32
Parameters 29 to 32 have no function and are reserved for future use.

9.4.5.8Ethernet/IP Abort Behavior, Parameter 33

Instance Attribute | Name Service | Data Type | Value
33 1 Param33 get USINT See list
Ethernet/IP Abort
Behavior
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Parameter 33 "Ethernet/IP Abort Behavior" defines inverter behavior in the event of bus errors.

This has the same effect as writing Inverter Parameter 388 "Error Behavior".

Choice list for parameter 33:

— 0 no reaction

fault

stop (without fault message)

emergency stop (without fault message)
stop + fault

emergency stop + fault

Settings 2, 3, 4 and 5 are only executed as described by the inverter, if Parameter
Local/Remote 412 is set to "1 - Remote State Machine". With all other settings of

P.412, the settings 2, 3, 4 and 5 trigger a fault reaction as in choice 1.

I
g W N

9.4.5.9Change of State (COS) Mask, Parameters 34 to 39

Instance Attribute Name Service | Data Type | Value
34 1 Param34 get/set DWORD
COS Mask 0
35 1 Param35 get/set DWORD
COS Mask 1 0x00000000
36 1 Param36 get/set DWORD
COS Mask 2 to
37 1 Param37 get/set DWORD
COS Mask 3 OxFFFFFFFF
38 1 Param38 get/set DWORD
COS Mask 4 (Default =
39 1 Param39 get/set DWORD OxFFFFFFFF)
COS Mask 5

Parameters 34 "COS Mask 0" to 39 "COS Mask 5" define a bit mask for the COS function. These can be
used to exclude small fluctuations of actual values (i.e. small speed changes) in the evaluation of
whether a value has changed, and therefore reduce the number of transmissions.

In the case of input data communication type Change-Of-State (COS), the COS Mask defines the bits of
the Input Assembly that are taken into account for the COS function. Every Input Assembly consists of a
specific number of bytes. Every bit in the Input Assembly bytes corresponds to one bit in the COS Mask.
If the corresponding bit in the COS Mask is set to "1", then this bit in the Input Assembly is used for the
COS function.

If the corresponding bit in the COS Mask is set to "0", then this bit in the Input Assembly has no effect
for the COS function. A change of this bit in the Input Assembly does not trigger the sending of the Input
Assembly.

The maximum length of the Input Assembly is 24 bytes = 192 bits. The six COS Masks have 32 bits each
and also 192 bits in total.

The relationship between COS Mask and Input Assembly is defined as:

Input Assembly Byte No. COS Mask Instance (Parameter)
0-3 COS Mask 0 34
4-7 COS Mask 1 35
8-11 COS Mask 2 36
12-15 COS Mask 3 37
16 -19 COS Mask 4 38
20-23 COS Mask 5 39
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Example:
Input Assembly byte 0 and low byte of COS Mask 0.

COS Mask 0 / Byte 0 / Bit0—7

Bit 7 6 5 4 3 2 1
1 1 1 1 1 0 0
n n n n n X X
Bit 7 6 5 4 3 2 1

Input Assembly / Byte 0 / Bit0 —7

The low byte of COS Mask 0 is set to 0xF8. Any change in bits 0 - 2 of the Input Assembly has no
effect. A change in bits 3 - 7 triggers the sending of the Input Assembly.

9.4.5.10 Reserved Parameter 40

Instance Attribute Name Service | Data Type | Value

40 1 Param40 - - reserved
for future use

Parameter 40 has no function and is reserved for future use.

9.4.5.11 CANopen Objects, Parameters 41 — 129

Parameters 41 to 129 are CANopen objects. Some of these objects can be mapped to Input Assembly
101 or Output Assembly 100.

See Chapter "Input Assembly Mapping for Vendor Specific Input Assembly 101, Parameters 3 to 14"
and Chapter "Output Assembly Mapping for Vendor specific Output Assembly 100, Parameters 17 to
28",

The use of these parameters is described in Chapter 9.9 "CANopen objects".

All CANopen objects can be accessed by explicit message.

The use of CANopen objects with vendor specific Input Assembly 101 and Output Assembly 100 provides
CANopen functionality (e.g. motion control functions) to the EtherNet/IP™ system.

All of the CANopen functions are available, with the exception of motion control
"interpolated position mode" and "cyclic synchronous position mode".

"Interpolated position mode" requires equidistant timing for output/input assemblies, which is not
supported by EtherNet/IP™.

Instance Attribute Name Service Data Type

41 1 Param41 get WORD
CANopen_3001 Digital in actual value

42 1 Param42 get WORD
CANopen_3002 Digital out actual value

43 1 Param43 get/set USINT
CANopen_3003 Digital out set values

44 1 Param44 get WORD
CANopen_3004 Boolean Mux

45 1 Param45 get/set WORD
CANopen_3005 Boolean Demux

46 1 Param46 get/set INT
CANopen_3006 Percentage set value

47 1 Param47 get INT
CANopen_3007 Percentage actual value

48 1 Param48 get INT
CANopen_3008 Percentage actual value2

49 1 Param49 get INT
CANopen_3011 Act. Value Word 1 p.1415

50 1 Param50 get INT
CANopen_3012 Act. Value Word 2 p.1416

51 1 Param51 get DINT
CANopen_3021 Act. Value Long 1 p.1417

52 1 Param52 get DINT
CANopen_3022 Act. Value Long 2 p.1418

53 1 Param53 get/set INT
CANopen_3111 Ref. Value Word 1 s.762
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Instance Attribute Name Service Data Type

54 1 Param54 get/set INT
CANopen_3112 Ref. Value Word 2 s.763

55 1 Param55 get/set DINT
CANopen_3121 Ref. Value Long 1 s.764

56 1 Param56 get/set DINT
CANopen_3122 Ref. Value Long 2 s.765

57 1 Param57 get/set INT
CANopen_5F10 Gear Factor Numerator

58 1 Param58 get/set UINT
CANopen_5F10 Gear Factor Denominator

59 1 Param59 get/set INT16
CANopen_5F10 Resync on gear factor change

60 1 Param60 get/set DINT
CANopen_5F11_1 Phasing 1 Offset

61 1 Param61 get/set UDINT
CANopen_5F11_2 Phasing 1 Speed

62 1 Param62 get/set UDINT
CANopen_5F11_3 Phasing 1 Acceleration

63 1 Param63 get/set DINT
CANopen_5F12_1 Phasing 2 Offset

64 1 Param64 get/set UDINT
CANopen_5F12_2 Phasing 2 Speed

65 1 Param65 get/set UDINT
CANopen_5F12_3 Phasing 2 Acceleration

66 1 Param66 get/set DINT
CANopen_5F13_1 Phasing 3 Offset

67 1 Paramé67 get/set UDINT
CANopen_5F13_2 Phasing 3 Speed

68 1 Param68 get/set UDINT
CANopen_5F13_3 Phasing 3 Acceleration

69 1 Param69 get/set DINT
CANopen_5F14_1 Phasing 4 Offset

70 1 Param70 get/set UDINT
CANopen_5F14_2 Phasing 4 Speed

71 1 Param71 get/set UDINT
CANopen_5F14_3 Phasing 4 Acceleration

72 1 Param72 get/set UDINT
CANopen_5F15 In Gear Threshold

73 1 Param73 get/set UINT
CANopen_5F16 In Gear Time

74 1 Param74 get/set INT
CANopen_5F17_1 Position Controller Time
constant

75 1 Param75 get/set DINT
CANopen_5F17_2 Position Controller Limitation

76 1 Param76 get SINT
CANopen_5FF0 active motion block

77 1 Param77 get SINT
CANopen_5FF1 motion block to resume

78 1 Param78 get/set INT
CANopen_6007 abort connection option code

79 1 Param79 get UINT
CANopen_603F error code

80 1 Param80 get/set WORD
CANopen_6040 controlword

81 1 Param81 get WORD
CANopen_6041 statusword

82 1 Param82 get/set INT
CANopen_6042 target velocity

83 1 Param83 get INT
CANopen_6043 velocity demand

84 1 Param84 get INT
CANopen_6044 control effort

85 1 Param85 get/set UDINT
CANopen_6046_1 velocity min amount

86 1 Param86 get/set UDINT
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Instance Attribute Name Service Data Type
CANopen_6046_2 velocity max amount

87 1 Param87 get/set UDINT
CANopen_6048_1 velocity acceleration delta
speed

88 1 Param88 get UINT
CANopen_6048_2 velocity acceleration delta
time

89 1 Param89 get/set UDINT
CANopen_6049_1 velocity deceleration delta
speed

90 1 Param90 get/set UINT
CANopen_6049_2 velocity deceleration delta
time

91 1 Param91 get/set UDINT
CANopen_604A_1 velocity quick stop delta
speed

92 1 Param92 get/set UINT
CANopen_604A_2 velocity quick stop delta time

93 1 Param93 get/set SINT
CANopen_6060 modes of operation

94 1 Param94 get SINT
CANopen_6061 modes of operation display

95 1 Param95 get DINT
CANopen_6064 position actual value

96 1 Param96 get/set UDINT
CANopen_6065 following error window

97 1 Param97 get/set UINT
CANopen_6066 following error time out

98 1 Param98 get/set UDINT
CANopen_6067 position window

99 1 Param99 get/set UINT
CANopen_position window time

100 1 Param100 get DINT
CANopen_606C velocity actual value

101 1 Param101 get/set UINT
CANopen_606D velocity window

102 1 Param102 get/set UINT
CANopen_606E velocity window time

103 1 Param103 get/set UINT
CANopen_606F velocity threshold

104 1 Param104 get/set UINT
CANopen_6070 velocity threshold time

105 1 Param105 get/set INT
CANopen_6071 target torque

106 1 Param106 get SINT
CANopen_6077 torgue actual value

107 1 Param107 get INT
CANopen_6078 current actual value

108 1 Param108 get UDINT
CANopen_6079 DC link voltage

109 1 Param109 get/set DINT
CANopen_607A target position

110 1 Param110 get/set DINT
CANopen_607C home offset

111 1 Param111 get/set UDINT
CANopen_6081 profile velocity

112 1 Param112 get/set UDINT
CANopen_6083 profile acceleration

113 1 Param113 get/set UDINT
CANopen_6084 profile deceleration

114 1 Param114 get/set UDINT
CANopen_6085 quick stop deceleration

115 1 Param115 get/set INT
CANopen_6086 motion profile type

116 1 Param116 get/set UDINT
CANopen_6087 torgue slope
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Instance Attribute Name Service Data Type

117 1 Param117 get/set UDINT
CANopen_6091_1 gear ratio
motor revolutions

118 1 Param118 get/set UDINT
CANopen_6091_2 gear ratio
shaft revolutions

119 1 Param119 get/set UDINT
CANopen_ 6092_1 feed constant
feed

120 1 Param120 get/set UDINT

CANopen_6092_2 feed constant
shaft revolutions

121 1 Param121 get/set SINT
CANopen_6098 homing method
122 1 Param122 get/set UDINT

CANopen_6099_1 homing speeds
speed during search for switch

123 1 Param123 get/set UDINT
CANopen_6099_2 homing speeds
speed during search for zero

124 1 Param124 get/set UDINT
CANopen_609A homing acceleration

126 1 Param126 get DINT
CANopen_60F4 following error value

127 1 Param127 get/set DINT
CANopen_ 60F8 max slippage

128 1 Param128 get/set DINT
CANopen_60FF target velocity

129 1 Param128 get/set DINT

CANopen_5F18 M/S-Synchronization offset

9.4.6 Class 0x28, Motor Data Object

The values of the Motor Data Object attributes are read from internal inverter parameters.
They are always read from data set 1, even if data sets 1 to 4 have different values.

Instance Attribute Name Service Data Value
Type
1 3 MotorType get USINT 0 — Non-Standard

3 — PM Synchronous
7 = Squirrel Cage

Induction
6 RatedCurrent get UINT xxx [100 mA]
7 RatedVoltage get UINT xxx [V]
8 RatedPower get UDINT xXxx [W]
9 RatedFrequency get UINT Xxx [Hz]
12 PoleCount get UINT XXX
15 BaseSpeed get UINT xxx [RPM]

9.4.7 Class 0x29, Control Supervisor Object

All attributes of the Control Supervisor Object can be read / written by explicit message. They are
assembled in various pre-defined assemblies for I/O data exchange. Please refer to Chapter "I/O
Assemblies" for correct handling of attributes and necessary basic settings of inverter parameters.

Instance Attribute Name Service Data Value
Type
1 3 Runl get/set BOOL 1 — Run Forward (=Clockwise
?)
4 Run2 get/set BOOL 1 — Run Reverse
(=Anticlockwise ?)
5 NetCtrl get/set BOOL 0 — Local control
1 — Network control
6 State get USINT 1 — Startup
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2 — Not_Ready
3 — Ready

4 — Enabled

5 — Stopping

6 — Fault_Stop
7 - Faulted

Runningl

get

BOOL

1 - Enabled and Runl (=
Clockwise)

Running2

get

BOOL

1 - Enabled and Run2 (=
Anticlockwise)

Ready

get

BOOL

1 — Ready or Enabled or
Stopping

10

Faulted

get

BOOL

1 — Fault Occurred

11

Warning

get

BOOL

1 — Warning

12

FaultRst

get/set

BOOL

0 - 1 Fault Reset

15

CtrlIFromNet

get

BOOL

0 — Control is local
1 — Control is from network

9.4.8 Class 0x2A, AC/DC-Drive Object

All attributes of the AC/DC-Drive Object can be read / written by explicit message. They are assembled
in various pre-defined assemblies for I/O data exchange. Please refer to Chapter 9.7 "I/O Assemblies"
for correct handling of attributes and necessary basic settings of inverter parameters.

Instance Attribute Name Service Data Value
Type
1 3 AtReference get BOOL 1 — Drive actual at reference

4 NetRef get/set BOOL 0 — Set reference not EIP
control (local reference)
1 — Set Reference at EIP
control (PLC)

6 DriveMode get USINT 0 — Vendor specific
1 — Open Loop Speed
2 — Closed Loop Speed
3 — Torque Control
4 — Process Control
5 — Position Control

7 SpeedActual get INT xxxx [RPM]

8 SpeedRef get/set INT xxxx [RPM]

11 TorqueActual get INT XxXxx [Nm]

12 TorqueRef get/set INT Xxxx [Nm]

13 ProcessActual get INT XXxx [%]

14 ProcessRef get/set INT XXxx [%]

29 RefFromNet get BOOL 0 — Local torque/speed
reference
1 — Network torque/speed
reference

EIP = EtherNet/IP™

9.5 Operating behavior in the case of bus connection failure

The operating behavior in the case of failure of the EtherNet/IP™ systems can be parameterized. The
required behavior is set via parameter Bus Error Behaviour 388.

0 - no reaction Operating point is maintained.
1- Error "Fault" status will be activated immediately. Factory setting.
5 - Stop Device state machine processes control command "Disable voltage" and

switches to "switch on disabled" status.

3 - Quick stop

Control command "Quick stop" and switch to "switch on disabled"

status.
Control command "Disable operation" and switch to "Error" status
4 - Shutdown + Error .
once the drive has been shut down.
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Control command "Quick stop" and switch to "Error" status once the
drive has been shut down.

The parameter settings Bus Error Behaviour 388 = 2...5 are evaluated depending on the
setting of the parameter Local/Remote 412.
The described reactions are only available whenever parameter LocalRemote 412 is set

to 1 (remote state machine). Otherwise setting parameter Error Behavior 388 to values
2 .. 5 always results in the device state machine changing to state "fault" immediately.

5 - Quick stop + Error

The error and warning behavior of the frequency inverter can be parameterized in various ways. For
details about possible faults, refer to Chapter 18.4 "Error messages".

9.6 Access to Inverter Parameters (Classes 0x64 ... 0x73)

All inverter parameters are accessible by explicit message. Inverter parameters are addressed by
parameter number (0 .... 1599) and data set number (0, 1 ... 9).

The necessary values for class/instance/attribute for R/W access by explicit message are calculated by
the algorithm:

— class = (parameter number / 100) + 100
— attribute = (parameter number MODULO 100) + 1
— instance = dataset + 1

Example: P.520 fixed percentage 1, data set 3 (data type = int, 2 bytes)

— class = (520 /100) + 100 =5 + 100 = 105

— attribute = (520 MODULO 100) +1 =20+ 1 =21

— instance =3+ 1=4
Refer to the parameter list of the respective configuration in the standard operating instructions to see
the parameters that can be set. The parameter list states whether a parameter is data set change-over
capable (data set = 1 to 4) or only exists once (data set = 0).
The parameter list also provides information about the display format of a parameter and its type
(int/uint/long/string). For values with decimal places, the decimal point is not transmitted.
Typically, parameters are addressed via data set = 0, 1 to 4. Written values are thus stored to the
controller RAM and automatically to the EEPROM. If values are written frequently, no entry shall be
made into the EEPROM, as the latter only possesses a limited number of admissible writing cycles
(approx. 1 million cycles).

NOTICE

Risk of component damage!

If a maximum number of write cycles for the EEPROM is exceeded, it will be destroyed.
The values are entered automatically in the EEPROM of the controller. However, only a
limited number of write cycles is permissible for the EEPROM (approx. 1 million cycles).

e If cyclic writing of data is required, use the RAM.

This mechanism is activated by the target data set being increased by five in the specification of the
data set.

EEPROM RAM

Entry into data set 0 Data set =5
Entry into data set 1 Data set = 6
Entry into data set 2 Data set = 7
Entry into data set 3 Data set = 8
Entry into data set 4 Data set = 9

If the values of a data set change-over capable parameter are to be set to the same value in all data
sets, the parameter can be written via data set 0 (EEPROM) or 5 (RAM).
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9.7 I/0 Assemblies
I/O-Assemblies are pre-defined object assemblies for I/O data with defined content. The assemblies to
be used are selected by:

— Parameter 1 (Param1) "InputAssemblySelection" for input values to the PLC
o choice list for input assemblies: 70 (default)/71/72/74/101

— Parameter 15 (Param15) "OutputAssemblySelection" for output values from the PLC
o choice list for output assemblies 20 (default)/21/22/24/100

The selection can be made by explicit message, or with the VPlus control software.

ﬂ These parameters are only settable if no I/O Connection is established.

VPlus
The assembly selection is carried out by writing the following inverter parameters:

— Input Assembly Selection P.1445
—  Output Assembly Selection P.1447

The length of the currently selected assembly can be read back from the inverter with:

— Input Assembly Length P.1446
—  Output Assembly Length P.1448

Input Assembl

File Edit Wiew 7
#H S ¢ = TPt Pao ot TN Frishedt
Frequency [nverter Data A FParameter | Data Set 0 | [
+|- Machine Data §5 305 CAN Baud Rate B - 250 kBit/s
Spstem Data $9 707 CAN Node Number 2
E Epe'i“ﬁf”a',aega‘;m“_' $2 1423 CANopen 0x3007 Perc. Act. Value Sourcel 52 - Analog Input MFI14
H”?" a’”{;‘gl EnAvILT £ 1414 CaNopen 03008 Perc. Act. Value Source2 52 - Analog Input MFIT4
+
+ Ejnf:;”lieut: ;‘Dejt " $ 1415 CaNopen 0:3011 Act Value Word? 52 - Ainalog Input MFITA
"-a".f'f-Charapcterixtic F & THE CAMNopen 043012 Act. Value Ward2 B2 - Analog [nput MFITA,
4+ Contol Funchions & 1417 CANopen 0x3021 Act. Yalue Longl 9-Femn
¥ Special Funclions & 1418 CaMNopen Qw3022 Act. Walue Long2 9-Zem
£ Actual Values s 41445 sembly 70 - 70 Basic Speed Cortial v |
+- Ermor Protocol ﬁ 144B Input Assembly Len | i1 .ontrol - S
= Communication & 1447 Qutput Azsemmbly 71 - 71 Extended Spead Contre
CaMopen / DeviceMet ﬁ 1448 Output Azzembly Len ;i ;E g?ﬁeﬁeifrllizﬂfue Con w |
£ » £ £ b
Defaulk walue: 70 - 70 Basic Speed Control
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File Edit ‘iew *?
EEH & & == LI P+ P4 a = v | E KA, Finishedq
Frequency Inverter Data ~ Pararneter | Data Set0 | [~
+ Machine Data #9355 CAN Baud Rate £ - 250 kBit/s
SystemDiata #4207 CaN Node Mumber 2
+)- Dperational Behaviour $9 1423 CANopen 053007 Pere. Act, Value Sourcel 52 - Analog Input MFI1A
: E';f;’;:‘; :;”LT:E;““'””’ $5 1414 CaNopen 0x3003 Perc, Act, Value Source2 52 - Analag Input MFITA
4. Contol Inputs/utputs & 1415 CAMopen 0x3017 Act. YWalue Wardl 52 - Analog Input MFITA
V- Characteristic & 1416 CaMopen 0x3012 Act. Value Word2 52 - Analog Input MFITA
Y Contral Functions & 1417 CANopen 043021 Act. Value Longl 9-Zem
¥ Special Functions & 1418 CANopen 0x3022 Act. Yalue Long2 9-Femn
+- Actual Values $5 1445 Input Assembly 70 - 70 Basic Speed Contral
+- Errar Pratocal ﬁ T44E |rput Assembly Len 1
= Camrunication 211447 Dutput Assembl 20-208B
CaMaopen / DeviceM et h 1448 Dutput Azzembly Len
Corwert PDPinternal & 1427 Mapping ‘Writelndex 21 - 21 Extended Speed Contre
Bus Controller v | |/#8 1428 Mapping Readindex gi - gi Epeed arlld T}urulque Con |
£ * £ 2 T s
Default walue: 20 - 20 Basic Speed Control

9.7.1 CIP Assemblies 20/21/22/24 + 70/71/72/74

ﬂ The described functionality of CIP Assemblies requires the following inverter
settings:

— Parameter Local/Remote 412 = 1 (Remote State Machine)
Parameter 412 is automatically set to 1 whenever NetCtrl (Class 0x29, Instance 1,
Attribute 5) is set to 1.

— Digital input STOA and STOB set to high (+24V)

— Digital input Start Clockwise OR Start Anticlockwise set to high (+24V) or di-
rectly set to on (P.68/P.69)

Non-Existent M

Reset Fault Detected Main Power Off
Reset | Startup Faulted
Fault Reset
Initializing Complete Fault Stop
Complete
Not_Ready Fault Detected
Main Power On Main Power Off Fault_Stop
Ready Fault
Stop Detected
Complete
Run Stopping
Stop
Enabled

State Transition Diagram
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The actual state of the drive is displayed in the Control Supervisor Object (Class 0x29, Instance 1,
Attribute 6 "state").

1

~ o U w N

- Startup

- Not Ready
- Ready

— Enabled

- Stopping

- Fault Stop
- Faulted

9.7.1.10utput Assembly 20

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 - - - - - Fault - Run
Reset Forward
1 - - - - - - - -
2 Speed Reference (low byte)
3 Speed Reference (high byte)
- unused, no function

Run Forward = 1 drive runs clockwise
Fault Reset = 0 = 1, acknowledge fault

Speed Reference = nnnn [RPM]

(written to inverter speed reference Line Setpoint, see P.434)

Speed Reference is written to the inverter reference frequency (Reference Frequency RAM). The reference
frequency is calculated from Speed Reference [RPM] and Parameter No. of Pole Pairs 373 in the active
data set.
The data type of Speed Reference is INT. Setting Speed Reference to negative values causes the drive to
run anticlockwise on Run Forward set to 1.

i

The EtherNet/IP™ objects NetCtrl (Class 0x29, Instance 1, Attribute 5) and NetRef (Class
0x2A, Instance 1, Attribute 4) must be set by explicit message from the PLC Program in
order to set the inverter to the appropriate control mode.

NetCtrl sets Inverter Parameter Local/Remote 412 = 1 "Control via Statemachine"
(RAM only)

NetRef sets Inverter Parameter Ramp Setpoint 434 = 2 "Line Setpoint" (RAM only)
This can be achieved by sending explicit messages to these objects individually, or setting
both objects together by one explicit message, writing to Class 4 (Assembly Object),
Instance 21 (Assembly 21), Attribute 3 (Assembly Data).

For a description and example of how to send explicit messages from the PLC Program,
please refer to Chapter Sending Explicit Messages from the PLC Program.

1- Internal setpoint
2 - Line setpoint
3 - Internal+Line setpoint  |[default

9.7.1.20utput Assembly 21

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 - Net Net - - Fault Run Run
Ref Ctrl Reset Reverse | Forward
1 - - - - - - - -
2 Speed Reference (low byte)
3 Speed Reference (high byte)
- unused, no function
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Run Forward = 1 drive runs clockwise

Run Reverse = 1 drive runs anticlockwise

Setting both objects, Run Forward and Run Reverse, to 1 shall have no effect.
Fault Reset = 0 = 1, acknowledge fault

Speed Reference = nnnn [RPM]

(written to inverter speed reference Line Setpoint, see P.434)

Speed Reference is written to the inverter reference frequency (Reference Frequency RAM. The reference
frequency is calculated from Speed Reference [RPM] and Parameter No. of Pole Pairs 373 in the active
data set.
The data type of Speed Reference is INT. Setting Speed Reference to negative values causes the drive to
run anticlockwise whenever Run Forward is set to 1. Otherwise, setting Speed Reference to negative
values causes the drive to run clockwise whenever Run Reverse is set to 1.

Net Ctrl = 1 inverter controlled by net

Net Ctrl = 0 inverter controlled by local control

Net Ctrl = 1 sets Parameter LocalRemote 412t0 1 - Remote Statemachine in all data
sets.

Net Ctrl = 0 restores Parameter LocalRemote 412 to values from before Net Ctrl = 0 > 1
Net Ref = 1 speed reference from net

Net Ref = 0 speed reference from local control

Net Ref = 1 sets Parameter Ramp Setpoint 434 to 2 - Line Setpoint in all data sets.
Net Ref = 0 restores Parameter Ramp Setpoint 434 to values from before Net Ref 0 - 1.

The EtherNet/IP™ objects NetCtrl (Class 0x29, Instance 1, Attribute 5) and NetRef (Class
0x2A, Instance 1, Attribute 4) must be set by explicit message from the PLC Program in
order to set the inverter to the appropriate control mode.

NetCtrl sets Inverter Parameter Local/Remote 412 = 1 "Control via Statemachine"
(RAM only)

NetRef sets Inverter Parameter Ramp Setpoint 434 = 2 "Line Setpoint" (RAM only)
This can be achieved by sending explicit messages to these objects individually, or setting
both objects together by one explicit message, writing to Class 4 (Assembly Object),
Instance 21 (Assembly 21), Attribute 3 (Assembly Data).

For a description and example of how to send explicit messages from the PLC Program,
please refer to Chapter Sending Explicit Messages from the PLC Program.

1- Internal setpoint
2 - Line setpoint
3 - Internal+Line setpoint  |default

9.7.1.30utput Assembly 22

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
0 - - - - - Fault - Run
Reset Forward
1 - - - - - - - -
2 Speed Reference (low byte)
3 Speed Reference (high byte)
4 Torque Reference (low byte)
5 Torgue Reference (high byte)
- unused, no function

Run Forward = 1 drive runs clockwise
Fault Reset = 0 = 1, acknowledge fault
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Speed Reference = nnnn [RPM]

(written to inverter speed reference Line Setpoint, see P.434)

Speed Reference is written to the inverter reference frequency (Reference Frequency RAM). The reference
frequency is calculated from Speed Reference [RPM] and Parameter No. of Pole Pairs 373 in the active
data set.

The data type of Speed Reference is INT. Setting Speed Reference to negative values causes the drive to
run anticlockwise whenever Run Forward is set to 1.

Torque Reference = nnnn [Nm]

Torque Reference is written to the inverter reference percentage (Reference Percentage RAM). The
Reference Percentage is calculated from Torque Reference [Nm], Parameter Rated speed 372 and Parameter
Rated Mech. Power 376 in the active data set.

@ The EtherNet/IP™ objects NetCtrl (Class 0x29, Instance 1, Attribute 5) and NetRef (Class
0x2A, Instance 1, Attribute 4) must be set by explicit message from the PLC Program in

order to set the inverter to the appropriate control mode.
NetCtrl sets Inverter Parameter Local/Remote 412 = 1 "Control via Statemachine"
(RAM only)
NetRef sets Inverter Parameter Ramp Setpoint 434 = 2 "Line Setpoint" (RAM only)
This can be achieved by sending explicit messages to these objects individually, or setting
both objects together by one explicit message, writing to Class 4 (Assembly Object),
Instance 21 (Assembly 21), Attribute 3 (Assembly Data).
For a description and example of how to send explicit messages from the PLC Program,
please refer to Chapter Sending Explicit Messages from the PLC Program.

1- Internal setpoint
2 - Line setpoint
3 - Internal+Line setpoint  |default

9.7.1.40utput Assembly 24

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 - - - - - Fault - Run
Reset Forward
1 - - - - - - - -
2 Speed Reference (low byte)
3 Speed Reference (high byte)
4 Process Reference (low byte)
5
-u

Process Reference (high byte)
nused, no function

Run Forward = 1 drive runs clockwise
Fault Reset = 0 = 1, acknowledge fault

Speed Reference = nnnn [RPM]

(written to inverter speed reference Line Setpoint, see P.434)

Speed Reference is written to the inverter reference frequency (Reference Frequency RAM, source no. 5,).
The reference frequency is calculated from Speed Reference [RPM] and Parameter No. of Pole Pairs 373
in the active data set.

The data type of Speed Reference is INT. Setting Speed Reference to negative values causes the drive to
run anticlockwise whenever Run Forward is set to 1.

Process Reference = nnnn [%]
Process Reference is written to the inverter reference percentage (Reference Percentage RAM, .
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The EtherNet/IP™ objects NetCtrl (Class 0x29, Instance 1, Attribute 5) and NetRef (Class
0x2A, Instance 1, Attribute 4) must be set by explicit message from the PLC Program in

order to set the inverter to the appropriate control mode.

NetCtrl sets Inverter Parameter Local/Remote 412 = 1 "Control via Statemachine"
(RAM only)

NetRef sets Inverter Parameter Ramp Setpoint 434 = 2 "Line Setpoint" (RAM only)
This can be achieved by sending explicit messages to these objects individually, or setting
both objects together by one explicit message, writing to Class 4 (Assembly Object),
Instance 21 (Assembly 21), Attribute 3 (Assembly Data).

For a description and example of how to send explicit messages from the PLC Program,
please refer to Chapter Sending Explicit Messages from the PLC Program.

1- Internal setpoint
2 - Line setpoint
3 - Internal+Line setpoint  |[default

9.7.1.5Input Assembly 70

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 - - - - - Runningl | - Faulted
1 - - - - - - - -

2 Speed Actual (low byte)

3 Speed Actual (high byte)

- unused, no function

Faulted = 1 fault detected
Runningl = 1 drive running
Speed Actual = nnnn [RPM]

The data type of Speed Actual is INT. Speed Actual has negative values when the drive is running
anticlockwise.

9.7.1.6Input Assembly 71
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 At Ref Ctrl Ready | Running2 | Runningl | Warning | Faulted
Reference | From From (Rev) (Fwd)
Net Net
1 Drive State
2 Speed Actual (low byte)
3 Speed Actual (high byte)

Faulted = 1 fault detected

Runningl (Fwd) = 1 drive running forward

Running2 (Rev) = 1 drive running reverse

Ready = 1 drive state Ready

Ctrl From Net = 1 inverter controlled by EtherNet/IP™
Ctrl From Net = 0 inverter controlled by local control
Ref From Net = 1 speed reference from EtherNet/IP™
Ref From Net = 0 speed reference from local control

Drive State

- Startup

- Not Ready
— Ready
Enabled

- Stopping

- Fault Stop
- Faulted

I
< o0 W N
|
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Speed Actual = nnnn [RPM]
The data type of Speed Actual is INT. Speed Actual has negative values when the drive is running
anticlockwise.

9.7.1.7Input Assembly 72

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
- - - - - Runningl | - Faulted

0
1
2 Speed Actual (low byte)
3 Speed Actual (high byte)
4
5

-u

Torgue Actual (low byte)
Torque Actual (high byte)

nused, no function

Faulted = 1 fault detected
Runningl = 1 drive running

Speed Actual = nnnn [RPM]
The data type of Speed Actual is INT. Speed Actual has negative values when the drive is running
anticlockwise.

Torque Actual = nnnn [Nm]
9.7.1.8Input Assembly 74

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Runningl Faulted

Speed Actual (low byte)

Process Actual (low byte)
Process Actual (high byte)

0
1
2
3 Speed Actual (high byte)
4
5
-u

nused, no function

Faulted = 1 fault detected
Runningl = 1 drive running

Speed Actual = nnnn [RPM]
The data type of Speed Actual is INT. Speed Actual has negative values when the drive is running
anticlockwise.

Process Actual = nnnn [%]

9.7.2 Vendor Specific Assemblies 100/101

The vendor specific assemblies 100 and 101 allow the creation of assemblies with variable length and
variable object mapping. The method is similar to PDO mapping with CANopen. A list of CANopen objects
is available for mapping.

The functions connected to these objects are the same as with CANopen. For detailed
information about available CANopen objects please refer to Chapter "CANopen objects".
Both assemblies (Output Assembly 100 and Input Assembly 101) support a
maximum number of 12 objects with a maximum number of 24 bytes I/0
data.

The selection of these vendor specific assemblies is performed in the same way as for
CIP assemblies.

@ These assemblies are only settable if an I0-Connection is not established.
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Output Assembly 100:

— Parameter Object Class 0x0F, Instance 15, Attribute 1 = 100
— Parameter Object Class 0xO0F, Instance 16, Attribute 1 = Output Assembly length

Input Assembly 101:

— Parameter Object Class 0x0F, Instance 1, Attribute 1 = 101
— Parameter Object Class 0xOF, Instance 2, Attribute 1 = Input Assembly length

The assemblies can also be selected with the inverter configuration utility VPlus. The relevant
parameters are located under Communication — CANopen / EtherNet/IP™:

— P.1445 Input Assembly = 101

— P.1446 Input Assembly Len = Input assembly length

— P.1447 Output Assembly = 100
— P.1448 Output Assembly Len = Output assembly length

9.7.2.10bject Mapping - Vendor Specific Output Assembly 100

With VPlus / VTable

When using the inverter utility VTable, Parameter 1429 Indices 1 to 24 offer a selection list where one
of the listed objects can be chosen for mapping. Choosing "0 - no object mapped here" marks
the end of the mapped objects.

See below for the object selection list.

The mapping MUST begin with Index 1. Unused Indices / Mapping Positions must be set
to"- no object mapped here".

All mapping settings unequal to "- no object mapped here" following the first Index
after "- no object mapped here" are ignored.

The mapping parameters are only settable if an I0-Connection is not established or the
Connection is not set to Assembly 100/101.

Mapping example:

Index 1 - 0x6040 (2B) controlword

Index 2 - 0x6042 (2B) target velocity

Index 3 - no object mapped here = end of mapping, control wordand target velocity are
included in output assembly 100 and processed

Index 4 - 0x3003 (1B) Digital Out set values IGNORED

Index 5 IGNORED

Index 12 IGNORED

If objects are ignored, there will be no error message generated by VPlus . The ignored
objects are automatically overwritten with "no object mapped here", however this

is only visible after the next screen update.

Object Selection List
The values displayed in the selection list are:

— 0 "- no object mapped here",

— 43 "0x3003 (1B) Digital Out set values",
— 45 "0x3005 (2B) Boolean Demux",

— 46 "0x3006 (2B) Percentage set wvalue",

— 53 "0x3111 (2B) Ref. value wordl (S.762)",
— 54 "0x3112 (2B) Ref. value word2 (S.763)",
— 55 "0x3121 (4B) Ref. value longl (S.764)",
— 56 "0x3122 (4B) Ref. value long2 (S.765)",
— 57 "O0x5F10 1 (2B) Numerator",

— 58 "Ox5F10 2 (2B) Denominator",
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— 80 "0x6040 (2B) controlword",
— 82 "0x6042 (2B) target velocity",
— 93 "0x6060 (1B) modes of operation",
— 105 "0x6071 (2B) Target torque",
— 109 "0x607A (4B) target position",
— 111 "0x6081 (4B) profile velocity",
— 112 "0x6083 (4B) profile acceleration",
— 113 "0x6084 (4B) profile deceleration",
— 114 "0x6085 (4B) quick stop deceleration",
— 128 "Ox60FF (4B) target velocity";
oxnnnn: CANopen object index
(xB): number of bytes (object length)
Text: CANopen object name

9.7.2.20bject Mapping - Vendor Specific Input Assembly 101

With VPlus / VTable

When using the inverter utility VTable, Parameter 1430 Indices 1 to 24 offer a choice box where one
of the listed objects can be chosen for mapping. Choosing "0 - no object mapped here" marks

the end of the mapped objects.
See below for the object selection list.

The mapping MUST begin with Index 1. Unused Indices / Mapping Positions must be set
to"- no object mapped here".

All mapping settings unequal to "- no object mapped here" following the first Index
after "- no object mapped here" are ignored.

The mapping parameters are only settable if an I0-Connection is not established or the
Connection is not set to Assembly 100/101.

Mapping example:

Index 1 - 0x6041 (2B) statusword

Index 2 - 0x6044 (2B) control effort

Index 3 - no object mapped here = end of mapping, status word and control effort are
included in input assembly 101 and processed

Index 4 - 0x3001 (2B) Digital In actual values IGNORED

Index 5 IGNORED

Index 12 IGNORED

If objects are ignored, there will be no error message generated by VPlus . The ignored
objects are automatically overwritten with "no object mapped here", however this

is only visible after the next screen update.

Object Selection List
The values displayed in the selection list are:

— 0 "- no object mapped here",

— 41 "0x3001 (2B) Digital In actual values",

— 42 "0x3002 (2B) Digital Out actual values",
— 44 "0x3004 (2B) Boolean Mux",

— 47 "0x3007 (2B) Percentage actual value",

— 48 "0x3008 (2B) Percentage actual value2",
— 49 "0x3011 (2B) Act. value wordl (P.1415)",
— 50 "0x3012 (2B) Act. value word2 (P.1416)",
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— 51 "0x3021 (4B) Act. value longl (P.1417)",
— 52 "0x3022 (4B) Act. value long2 (P.1418)",
— 76 "O0x5FF0 (1B) active motion block (ttr)",
— 77 "0x5FF1 (1B) motion block to resume (ttr)",
— 81 "0x6041 (2B) statusword",
— 83 "0x6043 (2B) velocity demand",
— 84 "0x6044 (2B) control effort",
— 94 "0x6061 (1B) modes of operation display",
— 95 "0x6064 (4B) position actual wvalue",
— 100 "0Ox606C (4B) velocity actual value",
- 106 "0x6077 (2B) Torgque actual wvalue",
— 107 "0x6078 (2B) Current actual value",
— 108 "0x6079 (4B) DC link wvoltage",
— 126 "0x60F4 (4B) following error value";
oxnnnn: CANopen object index
(xB): number of bytes (object length)
Text: CANopen object name

9.7.3 Handling of I/0 Assemblies, Setup Device/PLC
All samples and screenshots in this chapter are taken from the Rockwell PLC.

CompactlLogix L23F QBFC1B
with RSLogix 5000 (V20.01).

For the support/use of EDS files, RSLogix 5000 version V20 or higher is required.

STEP1 - Initial Inverter Setup

The inverter must be equipped with the module CM-EtherNet/IP. Connect the inverter to the network
and assign the IP Address (refer to Chapter 6.2 "Network configuration for Ethernet/IP").

The required I/O Assemblies must first be selected with VPIlus (see Chapter I/O Assemblies).

If vendor specific Assemblies 100/101 are selected, then check/select the mapped objects with VPlus-
VTable (see Chapter Vendor Specific Assemblies 100/101).

From here on, the meaning of parameters is from EtherNet/IP™'s point of view. These
EtherNet/IP™ parameters are accessible via the network only.

STEP2 — Register the Inverter's EDS File

e Connect the configuration PC to the PLC and start RSLogix 5000.

e Create a new project or select an existing project.

e Register the EDS file(s) for the used inverter(s). The necessary EDS files are created by the VPlus
software tool (to do this a vcb-file of the inverter must be available or VPlus must be connected to
the inverter). Please refer to Chapter How to create EDS Files.

e To register the new device, select "EDS Hardware Installation Tool" in the Tools menu.

The EDS Wizard is then started:

e Follow the instructions in the EDS Wizard.
e After successful registration, continue with the creation of the new Module:

STEP3 — Create the New Module
In the Controller Organizer window:

e right click on the "Ethernet" branch and select "New Module" in the menu list:

The "Select ModuleType" dialog box is displayed, with a list of all registered modules in the
database:
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e Enter the Catalog Number of the device in the "Enter Search Text for Module Type..." box.
The corresponding Catalog numbers are automatically displayed while you type.

e Whenever the required number is displayed, select it and then click the "Create" button.
The "New Module" dialog box is displayed:

e Enter the Module Name, the IP Address and then click on the "Change" button

This opens the "Module Definition" dialog box:
The Module Revision is automatically displayed (taken from the EDS File) and can be changed.

e Select the used Assemblies from the drop-down list box, and then set the Assembly Sizes and Tag
Suffix, if necessary.

The size for the Vendor Specific Assemblies 100/101 can be selected (all others are fixed).

e Finally, check the Tag Suffix and change it, if necessary.
e Click the "OK" button to accept the settings or click "Cancel" to quit.

If changes were made a message box is displayed for confirmation.
The "Module Definition" dialog box is then closed and the "New Module" dialog box reactivated:

e Select the "Connection" tab for further settings:
e Click "Ok" to accept any changes or "Cancel" to quit.

9.8 Sending Explicit Messages from the PLC Program

This chapter describes how to send explicit messages from the RSLogix5000 PLC MainProgram.
The following steps are required:

STEP1
e Register the Inverter EDS File and create the Inverter Module as described in Chapter 9.7.3.

STEP2
¢ Define the required messages (see Chapter 9.8.1 "How to create a MESSAGE Tag").

STEP3
e Add the appropriate code to the PLC MainProgram (see Chapter 9.8.2 "PLC Program Code Exam-
ples")

9.8.1 How to create a MESSAGE Tag

A Message is defined by creating a Controller Tag of Data Type MESSAGE.

This chapter describes the basic steps required for creating a Message Tag. For further details, please
refer to the RSLogix 5000 Manual or Online Help.

The example below describes how to create the following Message:

Name: MsgCtrlWrite

Service Code: 0x10, Set Attribute Single

Class: 4, Assembly Object

Instance: 21, Output Assembly 21 (see Chapter 0)
Attribute: 3, Data value

The following four data bytes are predefined for Assembly 21.

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 - Net Net - - Fault Run Run
Ref Ctrl Reset Reverse Forward
1 - - - - - - - -
2 Speed Reference (low byte)
3 Speed Reference (high byte)

- unused, no function

This Message can be used to set the NetCtrl and NetRef objects when using Output Assembly 20, 22 or
24 (see Chapters 9.7.1.1, 9.7.1.3 and 9.7.1.4) as these Assemblies do not contain the NetCtrl and NetRef

objects.
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e Open the Controller Tags window, and click on the Edit Tags tab to enter the new tag:

¥ RSLogix 5000 - ACU_AGL_TestProj in ACU_AGL_TestProj.ACD(File Copy) [1769-L23E-QBFC1 20.11]

File Edt “iew Search Logic Communications Tools ‘Window Help

BEd & o 0L v 2

Offfine 0. I AUN ] Path: [<nane> -] &5l
Mo Forces - ::DK @

BAT
Mo Edits 2 =10 4

4
@]k Iy x T y S §

= EILEE &| Controller - | AGL_TestProj{controller .'. I
Controller Tags - ACU_AGL_TestProj{controll ]
| =43 Contraller ACU_AGL _TestProj ~ ==
e Cantroller Tags Seope: | [ ACU_AGL_Testf v | Show: |All Tags Ll v
& {23 Controller Fault Handler
o [ Pawer-Up Handler __[MName zzla | Alias For ‘ Base Tag ‘ Data Type ™ E

=5 Tasks | ACU_Testil _04B2:AC ||
= £8 MainTask | ACU_TestOd _04B2AC &
(53 mainProgram + Local1:C AB:Embec || =

23 Unscheduled Programs | o

| Locattd
| Lecatze
+ Locat2|
|#+Localzo
+ Local3C
| Locatzl
_|#iLocalzn
|# Locatat
| Locat
| # Locat4n
& |

AB:Embec
AB:Embec
AB:Embet
AB:Embec
AB:Embec
AB-Embec
AB:Embec
AB:Embec
AB:Embec
AB:Embec

5 Motion Groups
3 Ungrouped Axes
[ Add-on Instructions
£ Data Types
g User-Defined
(g strings
Ly add-On-Defined
£y Predsfined
[ Module-Defined
[ Trends
£ Tfo Configuration
= CompactLogix5323E-0BFC1 System
0 1760-L23E-QBFCL ACU_AGL_TestProj L
=] ' 1768-LZ3E-QBFCL Ethernet Port LocalENE
= &5 Ethernet
AP 1769-L23E-0BFC1 Ethernet Port LacalENB
l ACUHD0x009 ACU_Test
(=0 CompactBus Local

Lddodrin

il

il

o

< v Y Monitor Tags AEdit Tags / <

|£

Enter a kag narne

e Enter the Tag name "MsgCtrlwWrite" in the data field provided and enter or select the Data
Type "MESSAGE".

¢ Right click on the Tag Selection button to the left of the Tag Name and select Configure "MsgCtrl-
Write" from the menu to display the Message Configuration dialog box:

Message Configuration - MsgCtriWrite

Configuration |Eommunication Tag

Meszage Type:

?ewice | Custom w | Source Element: [
YpE

Source Length: [Bytez)
Service .
Code: EI [Licx|Rlazs: El (Hex) Destination w

Instance: EI .-’-‘«ttribul [Hex] Element:

J Enable ) Enable Waiting ) Start ) Done Done Length; 0
3 Ermor Cade: Extended Error Code: [ Timed Out €
Errar Path:
Error Text:

I Ok l [ Abbrechen ] Ubermehrnen

e Select Service Type "set Attribute Single" from the pull-down menu.

The Service Code (10) is displayed automatically.

56 CM-Ethernet/IP ACU 8/21



@ Bonfiglioli

Vectron

e Set the Class to 4, Instance to 21, Attribute to 3 and the Source Length to 4.

Message Configuration - MsgCtriWrite

Configuration® |Eommunicalion Tag
Meszage Type: | CIP Generic w |
?ewice | Set Attibute Single w | Source Element: || [
ype:
Source Length: [Butes)
Service .
o (=) B (e C
Ingtance: .-’-‘«ttnbute: [Hex)
J Enable ) Enable Waiting ) Start ) Done Done Length; 0
) Ermor Code: Extended Error Code: [ Timed Out &
Errar Path:
Errar Text:
I ak. l [ Abbrechen ] [Ubernehmen] ’ Hilfe

If not already defined, a new Tag must be defined for the Source Element:
e Click on the "New Tag" button to display the "New Tag" dialog box:

| |
Description: Cancel
Type:
Aliaz For: %
Data Type: |D|NT |E]
Scope: | ﬁl ACU_AGL_TestProj v |
,Ezt:g;::l | Readwite w |
Style: | Decimal w |
[] Constant

e Enter the following data:

- Name: MsgDataCtrlWrite

- Data Type: SINTI[4]

Then click on the "Create" button (or one of the options) to create the tag.
Close the "New Tag" dialog box, if not done automatically, and select the newly created tag for
the Source Element.

e Select the "Communication" tab and click on the "Browse" button to select the Message Path:
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Il Message Path Browser @

Path: |ACU_Test |
ACU_Test
= 3 140 Configuration A~
=5 CompactLogix5323E-0BFCT System
0 1763-LZ3E-GRFCT ACU_AGL_TestProj
= # 1769-L23E-0BFC1 Ethernet Port LocalENE
= 3'25 Ethernet
AP 1769-L23E-0BFC1 Ethernet Port LocalENE
[ W 200 400040009 ACU_T est
=80 CompactBus Local
=51 Embedded 140
. il [11Fmhedded INTRF Discrete Innts s

I

Cancel ] ’ Help

Select the required device and Click "OK" to accept the selection and OK again in the "Message

Configuration" dialog box.

The message is now created.

Other messages can be created in the same manner.
Once all messages are created, code can be added to the PLC Program to send the messages. This is

described in the next chapter.

9.8.2 PLC Program Code Examples
Example 1:

Setting NetCtr/ and NetRef via Output Assembly 21.

This example uses the following Tags, created as described in the previous chapter:

MsgCtriWrite
Tag of Data Type MESSAGE, defined as follows:

Message Configuration - MsgCtriWrite rz|
Configuration” |E0mmunication" Tag
Meszzage Type:
Service |Set Attribute Single v| Source Element:  |MsgDataCtibafrite v
Type:
Source Length: 4 E [Bytes]
Service .
R (Hex) Class: (Hex)
Instance: Attnbute: [Hex]
3 Enable 3 Enable Waiting 2 Stanrt 3 Done Done Length: 0
3 Enror Code: Estended Errar Code: [ Timed Out <
Error Path:
Error Text:
Ok ] [ Abbrechen ] [Ubemehmen] [ Hilfe:

MsgDataCtrIWrite

Tag of Data Type SINT[4] - 4 Byte Buffer for the Message Data as defined by Output Assembly 21.
The following code sets the required data and sends the message:

// Set Assembly Data

MsgDataCtrlWrite[0] 1= 16#60;
MsgDataCtrlWrite[1] =0
MsgDataCtrlWrite[2] =0
MsgDataCtrIWrite[3] =0;

// Set Data Length
MsgCtrlWrite.REQ_LEN =4;

// NetRef = 1, NetCtrl = 1

// Byte 1 not used

// Speed Reference (low byte)
// Speed Reference (low byte)

// length of Assembly 21
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// Send Message

MSG(MsgCtrlWrite);
The following flags of the MsgCtrIRead message tag should then be monitored to evaluate the message
state:

Flag | Name | Description

.EN Enable | Message processing enabled
.DN Done Message sent successfully
.ER Error Message error

The error code and extended error code are in the .ERR and .EXERR data fields of the
MsgCtrIRead message structure.

For a full description of the MSG instruction, MESSAGE structure and other related topics, please refer
to the RSLogix 5000 Manuals or Online Help

Example 2: Reading back NetCtrl and NetRef via Input Assembly 71.

This can be used for verification of the data sent as described in Example 1.

The following Tags are required:

MsgCtriRead
Tag of Data Type MESSAGE, defined as follows:

Message Configuration - MsgCtriRead E|
Configuration® | Communication | Tag
Meszage Type: CIP Generic w
Semvice | Get Attibute Single W
Type:
Service :
Code: = [Hex] Class: |4 (Hex) D estination M zaD atalChIR ead L
3 S Element:
Instance: |71 Attribute:| 3 [Hex)
2 Enable ) Enable W aiting ) Stant 2 Daone Dane Length:, 0
3 Emor Cods: E=tended Ermor Code: D Timed Out &
Error Path:
Eror Text:
0K l ’ Abbrechen ] ’ Ubernehmen] ’ Hilfe

MsgDataCtriRead

Tag of Data Type sINT[4] 4 byte Buffer for the Message Data as defined by Input Assembly 71.
The following code sends the read request message:

// Read NetCtrl and NetRef via Assembly 71

// Send Message
MSG(MsgCtriRead);

The following flags of the MsgCtrlRead message tag can then be monitored to evaluate the message
state:

Flag Name Description

.EN Enable Message processing enabled

.DN Done Message sent successfully
The data read is in tag MsgDataCtrIRead

.ER Error Message error
The error code and extended error code are in the .ERR and .EXERR data fields of
the MsgCtrIRead message structure.

8/21 CM-Ethernet/IP ACU 59



( . . .
@4%) Bonfiglioli
For a full description of the MSG instruction, MESSAGE structure and other related topics, please refer

to the RSLogix 5000 Manuals or Online Help.

9.9 Diagnosis of EtherNet/IP™ state
The EtherNet/IP™ State is displayed via the Inverter actual value Parameter Node-State 1290.
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10 CANopen Overview

CANopen® is used in a wide range of applications and is an especially favored communication system
for motion control applications. The CANopen® based standard DS402 “drives and motion control”
describes and defines the necessary objects and functions for motion control systems.

The CANopen® standard DS301 describes the basic communication functions in principle. This chapter
will give a short overview of the different functions based on DS301. Detailed information on the CAN
physical layer and CANopen® DS301 functions can be found in the respective literature (e. g. “Controller
Area Network” by Prof. Dr.-Ing. K. Etschberger) and standards published by CAN-in-Automation CiA®
(www.can-cia.org).

Every CANopen® device contains an object dictionary with all supported objects. The objects can be
divided into the two main groups — communication objects and application objects. The objects are
addressed by their index Oxnnnn (16 bit) and sub-index Oxnn (8 bit).

The different functions defined by CANopen® (NMT, SDO, SYNC, PDO, Emergency) use fixed identifier
ranges. These identifier ranges are defined by the “Predefined Connection Set”. By default every
function uses an identifier calculated as the base number plus node-ID (node-ID set by parameter CAN
node number 387.

10.1.1 Communication Objects

The communication objects are located in the index range Ox1nnn. They describe the communication
behaviour of a CANopen® device. Some of the communication objects comprise device information

(e. g. manufacturer’s vendor-id or inverter serial number). With the help of communication objects the
application objects for device control are mapped to the PDO messages.

10.1.2 Application Objects

Application objects are divided in two groups. Index range 0x2000 to Ox5FFF is reserved for
manufacturer-specific objects, and index range 0x6nnn is reserved for specific device profile objects.
The specific device profile objects 0x6nnn are defined by CANopen® DS402 “drive and motion control”.
They are used for controlling device functions (Start/Stop, speed, positioning functions).

10.1.3 SDO Function

The SDO (Service Data Objects) messages are used for reading and writing the objects located in the
object dictionary. Objects with up to four bytes of data are transferred with an expedited SDO transfer
that uses one request and one response message. Access to objects with more than four bytes of data
is accomplished by a segmented domain transfer.

In chapter 9.9.3 “"Manufacturer objects (0x2nnn)” the necessary messages for reading/writing objects
with expedited transfer are described in detail. Access to communication, manufacturer and device
profile specific objects with up to four bytes of data is accomplished in the same way. The only difference
is in the index and sub-index number.

The inverter supports one server SDO. This server SDO is accessed by the client SDO on the PLC side.
An SDO message always has a COB-ID followed by 8 data bytes.

SDO-message:

COB'ID 0 1 2 3 4 5 6 7
COB-ID | command index sub- data data data data
specifier index
(cs)
nn ISB | MSB

Default Identifiers (COB-ID):

TxSDO 0x600 (=1536) + Node-ID

RxSDO 0x580 (=1408) + Node-ID

Depending on the transfer direction and the amount of data bytes, different command specifiers are
used.

The error codes of failed SDO accesses are listed in chapter 6.3.2.
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10.1.3.1 Read Access
Client - Server, Upload Request

COB-ID 0 1 2 3 4 5 6 7

0x600 + Node-ID cs index sub- index | data data data data
0x40 | LSB | MSB 00 00 00 00

Server - Client, Upload Response

COB-ID 0 1 2 3 4 5 6 7

0x580 + Node-ID cs index sub- index | data data data data
Ox4x | LSB | MSB data01 | data02 | data03 | data04

The amount of valid data bytes is coded in the response of the command specifier.

Amount of data bytes 1 2 3 4
Command specifier (cs) 0x4F 0x4B 0x47 0x43

10.1.3.2  Write Access
Client > Server, Download Request

COB-ID 0 1 2 3 4 5 6 7

0x600 + Node-ID cs index sub- index | data data data data
0x2x LSB | MsB data01 | data02 | data03 | data04

Server - Client, Download Response

COB-ID 0 1 2 3 4 5 6 7

0x580 + Node-ID cs index sub- index | data data data data
0x60 LSB | MSB 00 00 00 00

The amount of valid data bytes must be coded in the request of the command specifier.

Amount of data bytes 1 2 3 4
ICommand specifier 0x2F 0x2B 0x27 0x23

NOTICE

Using Write accesses for parameters (objects 0x2nnn = index), the sub-index is used to
define the Write access into EEPROM or RAM. Please refer to chapter 9.9.3.1 “Handling
of data sets/cyclic writing”.

10.1.3.3 Error codes

If an error occurs in reading or writing, the server SDO of the frequency inverter replies with the SDO
abort message. This message contains the index/subindex and appropriate error code.

Server < Client, Abort SDO Transfer

COB-ID 0 1 2 3 4 5 6 7
0x580 + Node-ID Ccs index sub- index | abort code low | abort code high
0x80 | LSB | MsB LSB MSB | LSB | MSB | 00

The fault codes are listed in chapter 6.3.2 “SDO Error code table”.

10.1.3.4 Segmented Transfer

For data lengths > 4 Bytes the so called Segmented Transfer is used — the expedited Transfer only
supports lengths up to 4 Bytes.

In the first “Initiate” Telegram the overall amount of used data of the following sequence telegrams is
defined.

In the following telegrams 7 data byes per telegram are send until the amount of data bytes to be
transmitted was reached. The sequences of the Segmented Transfer are separated by a toggle bit in
the command specifier for the request and the reply telegram. A “Continue” Bit marks the last telegram.
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10.1.3.5

Reading Segmented Transfer

When Reading a regular Read access via command specifier 0x40 is executed. The response contains
the command specifier 0x41 that marks the requirement of Segmented Transfer for this object. The
following requests alternate with command specifiers 0x60 and 0x70 until all data bytes were
transmitted. In the last segment the command specifier (bits 1...3) contains the amount of not used
data bytes in that last segment.
The resulting request and response telegrams are shown in the following sequence.

The Command Specifier have the following setup:
Initiate Upload Command Specifier:

Request: Bit 7 | 6 |5 4 3 2 1 0
CCS 0 0 0 0 0

Response: Bit 7 | 6 | 5 4 3 2 1 0
SCS 0 n e s

Segment Upload Command Specifier:

Request: Bit 7 | 6 | 5 4 3 2 1 0
CCs t 0 0 0 0

Response: Bit 7 | 6 | 5 4 3 2 1 0
SCS t n C

Abbreviation |Description Values

1 = Expedited Transfer (see chapter 9.7.3.1)

Cccs Client command Specifier 2 = Initiate upload request
3 = Upload segment request
SCS Server command Specifier 2 = Initiate upload response
0 = Upload segment response
n Only valid if e =1 AND s = 1, in all other [If valid: Amount of data bytes, that contain no useful
cases n = 0. data
e Transfer type 0 = Normal (Segmented) Transfer

Size indicator

0 = Data frame size is displayed
1 = Data frame size is not displayed

IToggle bit, toggled with each Segment
change

0 = First and odd segments
1 = Second and even segments

Continue bit, marks following segments

0 = Further segments follow.

1 = This was the last segment.

The following se

quence of telegrams results:

Initiate SDO Upload
COB-ID | O 1 2 3 4 5 6 7
Request Client > 0x600 +| _cs Index Subidx Data
Server Node-ID | 0x40 | LSB | MSB 00 00 00 00
Response Server > 0x580 +| cs Index Subidx Data
Client Node-ID | 0x41 | LSB | MsB LSB MSB
Segment Upload, first and odd segments
coB-ID | © 1 2 3 4 5 6 7
Request Client > 0x600 +| _cs Data
Server Node-ID | 0x60 00 00 00 00 00 00 00
Response Server > 0x580 +| cs Data
Client Node-ID 0x00 LSB MSB
8/21 CM-Ethernet/IP ACU 63




@) Bonfiglioli

Segment Upload, second and even segments

coB-ID | © 1 2 3 4 5 6 7
Request Client > 0x600 +| cs Data
Server Node-ID | 0x70 | 00 00 00 00 00 00 00
Response Server > 0x580 +| cs Data
Client Node-ID | 0x10 | LSB MSB
Segment Upload, last segment
coB-ID | © 1 2 3 4 5 6 7
Request Client > 0x600 +| cs Data
Server Node-ID (9%6091 o9 | 00 | 00 | 00 | 00 | 00 | o0
Response Server > 0x580 +| cs Data
10.1.3.6 Writing Segmented Transfer

The first telegram to write is executed via Command Specifier 0x21. The amount of entered data bytes
in the data area defines the amount of data bytes to be transmitted in the following segment transfers.
The following segments are controlled via Command Specifier 0x00 and 0x10 in toggling order until all
data were transmitted. The last segment contains in the Command specifier (Bit 1...3) the amount of
not used data bytes in the last telegram.
The resulting request and response telegrams are shown in the following sequence.
The Command Specifier have the following setup:

Initiate Download Command Specifier:

Request: Bit 7 6 |5 4 3 | 2 1 0
CCs 0 n S

Response: Bit 7 | 6 | 5 4 3 | 2 1 0
scs 0

Download SDO Segment Command Specifier:

Request: Bit 7 | 6 |5 4 3 | 2 |1 0
ccs t n C

Response: Bit 7 | 6 |5 4 3 2 1 0
SCS t 0 0 0 0

/Abbreviation Description Values

1 = Expedited Transfer (see chapter 9.7.3.1)

cCs Client command Specifier 1 = Initiate download request
0 = Download sequence request
SCS Server command Specifier 3 = Initiate download request
1 = Download sequence response
n Only validife=1 AND s = 1, in all If valid: Amount of data bytes, that contain no useful
other cases n = 0. data
e Transfer type 0 = Normal (Segmented) Transfer

Size indicator

0 = Data frame size is displayed
1 = Data frame size is not displayed

Toggle bit, toggled with each Segment
change

0 = First and odd segments
1 = Second and even segments

Continue bit, marks following

0 = Further segments follow.

segments 1 = This was the last segment.
Initiate SDO Upload
COB-ID [0 1 2 3 4 |5 l6 7

Request Client > 0x600 + |cs Index Subidx |Data

Server Node-ID [0x21 |L.SB  [MSB LS8 | | IMSB
Response Server > 0x580 + |[cs Index Subidx |Data

Client Node-ID [0x41 |LSB  [MSB 00 oo oo 00
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Segment Upload, first and odd segments

CoB-ID [0 1 ) B K 5 3 7
Request Client > 0x600 + |cs Data
Server Node-ID [0x00 |00 oo loo oo oo loo oo
Response Server > 0x580 + |[cs Data
Client Node-ID [0x20 |00 oo loo oo oo loo oo
Segment Upload, second and even segments
coB-ID [0 1 2 B l4 5 l6 7
Request Client > 0x600 + |cs Data
Server Node-ID [ox10 |00 oo loo oo oo loo oo
Response Server > 0x580 + |[cs Data
Client Node-ID [0x30 |00 oo loo oo oo loo oo
Segment Upload, last segment
coB-Ip | O 1 2 3 4 5 6 7
Request Client > 0x600 +| cs Data
Server Node-ID | ™™ | oo | 00 | 00 | 00 | 00 | 00 | o0
Response Server > 0x580 +| cs Data
. Node-ID 0x10 LSB MSB
Client oder
0x20

10.1.4 PDO Function

PDO (Process Data Objects) messages contain up to 8 bytes of process data. Using communication
objects (communication/mapping parameters) the process data objects are mapped to Rx/Tx-PDOs.
The frequency inverters support three RxPDOs (PLC =>» frequency inverter) and three TxPDOs
(frequency inverter = PLC).
Process data objects are linked directly to the functions of the frequency inverter.

PDO-message:

Byte

0

1] 2 3

4

5

6

7

data

data

data

data

data

data

data

data

The number of bytes is 1 ... 8 and depends on the mapped objects. The bytes are arranged in the Intel

format.
Byte 0 1 2 3 4 5
16 bit object 32 bit object
LSB | MSB LSB | | |  MsB
Default Identifiers:
Decimal Hexadecimal

TxPDO1
RxPDO1
TxPDO2
RxPDO2
TxPDO3

384 + Node-ID
512 + Node-ID
640 + Node-ID
798 + Node-ID
896 + Node-ID

RxPDO3 1024 + Node-ID

0x180 + Node-ID
0x200 + Node-ID
0x280 + Node-ID
0x300 + Node-ID
0x380 + Node-ID

0x400 + Node-ID

10.1.5 Emergency Function

If there is a communication error or an error in the frequency inverter, the frequency inverter will send
an error message. The error message contains the relevant error information. Once the error is
acknowledged (error reset), an error message is sent, with the data bytes reset to zero.

COB-ID

Byte 0

Byte 1 Byte 2

Byte 3

Byte 4

Byte 5

Byte 6

Byte 7
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0x80 (=128)+ EEC EEC ER MEC MEC
Node-ID

EEC: Emergency Error Code according to DS301
ER: Emergency Register Code according to DS301
MEC: Manufacturer Error Code

The Manufacturer Error Code corresponds to the inverter Fault codes that are described in the Operating
Instructions and in this documentation in chapter “0x1014/0 COB-ID Emergency Message”.

@ Additional information is described in chapter "0x1014/0 COB-ID Emergency Message”.

10.1.6 SYNC (synchronous transmission)

The SYNC message has two meanings.

The SYNC message is necessary for Rx/TxPDO with transmission type synchronous. The SYNC message
synchronizes the different devices to communicate with data from the same (defined) time. As soon as
the SYNC telegram is received, the data of all devices are “frozen” and then exchanged during the
following data telegrams.

The RxPDO telegrams are collected until a SYNC telegram is received. With the reception of the SYNC
telegram the data are transferred internally to the application parameters.

TxPDOs defined as synchronous send the actual application data on SYNC reception.

Additionally the SYNC mechanism can be used to synchronize the operating systems (OS) of different
drives. This is useful when the electronic gear is used to enhance the performance of the application.
The synchronization of the operating systems is described in chapter 6.3 “OS Synchronization”.

The SYNC message is a message with no data or with one byte data which is ignored. The default
Identifier = 0x80 (=128).

COB-ID

0x80 (=128)

10.1.7 NMT Functions

The NMT (= Network Management) functions describe the NMT Statemachine and NMT error saving
functions.

The NMT state machine is controlled by NMT commands. The error control functions guarding and
heartbeat are set up by associated communication objects and controlled by special protocols.

The NMT-State is displayed via the actual value parameter Node-State 1290.
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NMT state machine
power on or hardware reset

1 (1)

e g Initialisation ;
;\ 0x00/™
(2)
0x81 ! 0x82
(14) _ ) (11)
Pre-Operational
Ox7E 7
( )0)(80
(4)
0x81 0x80 (5 0x82
0x04
0x01 (6
(3) 0x01 -
X
0x81 (12) f = (8) 0x82
Operational (9)
L 0x05/

A change of NMT-State may also be triggered by a communication (Bus-off, Guarding,
etc.). The behaviour of the NMT state machine in such a case is described in Chapter 9.8.9

“0x1029/n Error Behavior”.

(1) At power on NMT state Initialisation is entered autonomously

2) NMT state Initialisation finished - NMT state Pre-Operational entered
automatically, device sends Boot-Up message

(3) Start Remote Node

), () Enter Pre-Operational

(5), (8) Stop Remote Node

(6) Start Remote Node

(9), (10), (11) |Reset Node. Communication objects Ox1nnn and application objects
Oxénnn are reset.

(12), (13), (14) |Reset Communication. Communication objects Ox1nnn are reset.

In state transition (2) Initialisation =» Pre-Operational the device sends the Boot-Up message.

10.1.7.1 Boot-Up message
Identifier Byte 0
0x700 (=1792) + Node-ID 0

The Boot-Up message is sent automatically when the device is powered on or reset (i.e. fault reset).
This helps the PLC recognizing to switch on a device (i.e. after a power failure and recovery) reliable
during operation without Nodeguarding.

If the inverter is switched on after the PLC, the PLC can use this boot-up message to begin the
initialization. The boot-up message signals the PLC, that the inverter is ready for the PLC to
communicate. Using a NMT telegram “Reset Node” or “Reset Communication” forces a Reset of the
node communication and results in a Boot-Up message.

Please refer also to chapter 10.1.8 “Guarding”.
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10.1.7.2 NMT commands

Byte 0 Byte 1
Identifier Command Specifier Node-ID
0 cs id
id=0 command addressed to all devices
id = 1...0x7F (=127) command addressed to device with Node-ID = id
cs: 1 Start Remote Node
2 Stop Remote Node

0x80 (=128) Enter Pre-Operational
0x81 (=129) Reset Node
0x82 (=130) Reset Communication

NMT states and active communication objects:
Pre-Operational Operational Stopped

PDO

SDO

SYNC

Emergency

Node control + NMT
error control *

* NMT commands + Guarding/Heartbeat function

XXX [X
XXX [X|X

10.1.8 Guarding

Guarding response:

The inverter responds to every guarding request of the PLC. This is used by some PLCs when powering
on to search for available devices. This response is done always independent of the settings of objects
0x100C/0 Guard Time and 0x100D/0 Lifetime Factor.

Guarding activation:

The Guarding is set whenever objects 0x100C/0 Guard Time and 0x100D/0 Lifetime Factor are both
unequal to zero. The resulting guarding time is Guard Time x Lifetime Factor. Guarding is activated
after setting the objects and on reception of the first guarding request.

Guarding fault behaviour:

If the inverter does not receive a guarding request within the specified guarding time a guarding event
is triggered. The inverter's reaction to this guarding event is defined by objects 0x6007 abort connection
option code and 0x1029 error behaviour.

Guarding sequence:

The PLC sends via a RTR (Remote Transmission Request) a guarding request with Identifier 0x700 (=
1792) + Node-ID (no data bytes). This remote frame is answered by the inverter with the same Identifier
and one data byte. The data byte contains a toggle bit and the NMT state of the inverter.

PLC:

Identifier
0x700 (=1792)+ Node-ID RTR

Inverter:
Byte 0
Identifier NMT state + toggle bit
0x700 + Node-ID 7 6 | 5 | 4 | 3 | 2 |1 1 1o
t NMT state
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t:

Toggle bit toggled on each transmission (first transmission t = 0)

NMT state: 0 Boot-Up
4 Stopped
5 Operational
0x7F (=127) Pre-Operational

10.1.9 Heartbeat

The heartbeat uses the producer/consumer method. The inverter as heartbeat consumer can monitor
up to three heartbeat producers. The inverter can also send the heartbeat message (as heartbeat
producer). The heartbeat contains the NMT state of the producer.

The heartbeat consumer function is set by object 0x1016/n Consumer Heartbeat Time. After setting the
object the Monitoring of the heartbeat message(s) starts with reception of the first heartbeat message.
If the inverter does not receive a producer heartbeat message within the specified consumer heartbeat
time, a heartbeat event is triggered. The reaction to this heartbeat event is defined by objects 0x6007
abort connection option code and 0x1029 error behaviour.

The heartbeat producer function is set by object 0x1017 Producer Heartbeat Time. If object 0x1017
Producer Heartbeat Time is set unequal to zero the inverter sends a heartbeat message periodically.

Heartbeat message structure:

Byte 0
Identifier NMT state
0x700 (=1792) + Node-ID 7 6 | 5 [ 4 [ 3 ] 2 [ 1 ]o
r NMT state

reserved (always 0)

Boot-Up
Stopped

NMT state: 0

Operational

127 Pre-Operational

10.2 Special CANopen objects

CANopen® uses for Communication several objects that are not used with Ethernet I/P®. These are
described in this chapter.

a

For easier usage, the objects are summarized in a table in each paragraph. This table is
marked additionally by color.

Oranie color = Rd Onli ob|'ect

Abbreviations used

Access: Access type
r/w: R/W

ro: Rd Only

WO: Write only
Map: Mapping
Def.-Val: Default value

The examples show some typical data telegrams that can be watched or used with a CAN analysis tool.
The order of the examples consider the standard CANopen® Format: Lowest Byte left, Highest Byte
right.
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ﬂ The headings are displayed in the format Index/Subindex Object name.

ﬂ The objects which can be used for either Ethernet I/P® or CANopen® are described in

chapter 9.9 “"CANopen objects” to prevent double descriptions in this manual.

10.2.1 0x1005/0 COB-ID SYNC Message

Index | Sub-index Meaning Data type | Access | Map | Def.-Val
0x1005

Object 0x1005 COB-ID SYNC message defines the identifier for the SYNC message as well
as whether the CANopen® device generates the SYNC.

The default value of this object is 128 (identifier = 128, SYNC message not generated).

Bit 31 Bit 30 Bit 29 Bit 11... 28 Bit0...10
X gen frame 0 11 bit CAN-ID
Bit 31: X = don't care
Bit 30: 0 = SYNC message not generated
1 = SYNC message generated
Bit 29: 0 =11bitID
1 =29 bit ID NOT ALLOWED
Bit 0 ... 10: 11 bit CAN-ID
10.2.2 0x1006/0 Communication Cycle Period
Index | Sub-index Meaning Data type | Access | Map | Def.-Val
0x1006

The communication cycle period is the time distance between two consecutive SYNC messages. The
SYNC message is used by the inverter for synchronisation of the motion control system to the SYNC
message. This is especially important for the interpolated position mode.

The value for communication cycle period is given in multiples of micro seconds.

Values smaller than 20000 (20 ms) are allowed.

The synchronization of the inverter to an external clock has to be met under the condition, that at least
one RxPDO or TxPDO is defined as synchronous object and is activated. The definitions of the TxPDO /
RxPDO objects can be changed via objects 0x1400 / 0x1800.

The inverter can only process the SYNC mechanism in multiples of milliseconds. For this
reason the allowed values for object 0x1006/0 communication cycle period are multiples
of milliseconds.

E.g.: 0x1006/0 = 4000 = 4 ms

If the communication cycle period is NOT set (0x1006/0 = 0), the inverter measures the
time distance between the SYNC messages over the first 11 messages. Please note, that
the monitoring function is deactivated for setting “0”. The measurement is solely for
internal uses of the frequency inverter. The time must not change after the measurement.
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Sync
tsync+50 %

10.2.3 0x1007/0 Synchronous window length

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1007

Synchronous window length is the time span after a SYNC message in which the inverter is supposed
to update its data from receive PDOs and to send transmit PDOs. If either of these actions is not possible
in the specified time an emergency message is sent and all remaining synchronous PDOs are discarded
until the next SYNC message.

The value for synchronous window length is given in multiples of micro seconds.

E.g.: 0x1007/0 = 2000 = 2 ms

If object 0x1007/0 synchronous window length is not set (= zero), then this monitoring

function is not active.

To avoid unnecessary bus load, the emergency message is sent once only. The next
emergency message concerning this problem will be sent after the successful processing
of all synchronous PDOs within the synchronous window length and a new violation of
synchronous window length.

10.2.4 0x100C/0 Guard Time

Index | Sub-index Meanin Data type Access Ma Def.-Val
0x100C

The response monitoring time is calculated by the multiplication of the objects g vard time and lifetime
factor. Object 0x100C/0 defines the guard time in units of one millisecond. Guard time = 0 deactivates
the guarding function.

If the response monitoring time is exceeded, the node reacts as defined by the setting of object 0x6007
abort connection option code.

10.2.5 0x100D/0 Lifetime Factor

Index | Sub-index Meaning Data type | Access Map | Def.-Val
0x100D

The object "Lifetime Factor" is the multiplier for guard time. Lifetime factor = 0 deactivates the guarding
function.

10.2.6 0x1014/0 COB-ID Emergency Message

Index | Sub-index Meaning Data type | Access Map | Def.-Val
0x1014
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The identifier and thus the definition of the priority for the emergency message can be set with object
0x1014/0.
The default value of the identifier is 128 + Node ID (valid).

Bit 31 Bit 30 Bit 29 Bit 11 ... 28 Bit0 ... 10
valid 0 frame 0 11 bit CAN-ID
Bit 31: 0 = EMCY existent / valid
1 = EMCY non-existent / not valid
Bit 29: 0 =11BitID
1 =29 Bit ID NOT ALLOWED
Bit 0 ... 10: 11 bit CAN-ID

The emergency message is transmitted with the emergency message COB-ID and comprises eight bytes.
This object is generated in individual cases and the fault acknowledgement signaled by an emergency
message with the data contents equal to zero. The contents are coded according to the following table:

Byte Contents

0 Low-byte error code (0x603F)

1 High-byte error code (0x603F)

2 Error register (0x1001)

3 0

4 0

5 0

6 Low-byte, internal error code

7 High-byte, internal error code

Bytes 0, 1 and 2 have a fixed definition within the emergency object. Bytes 6 and 7 are used product-
specifically on the basis of the specification.

10.2.7 0x1016/n Consumer Heartbeat Time

Index | Sub-index Meaning Data type | Access | Map | Def.-Val
0x1016 0 Highest sub-index supported Unsigned8 ro No 3

Up to three heartbeat producers can be monitored with object 0x1016/n (controlled via sub-indexes n
=1 ... 3). Setting "Consumer Heartbeat Time" = 0 means no monitoring.

Node ID identifies the device to be monitored. The Heartbeat Time states the maximum time in
milliseconds between two heartbeat messages of the heartbeat producer to be monitored. If this time
is exceeded, the monitoring node reacts as defined by the setting of object 0x6007 abort connection

option code.

Bit 24 to Bit 31 Bit 16 to Bit 23 Bits 0 to Bit 15
not used Node ID Heartbeat Time
10.2.8 0x1017/0 Producer Heartbeat Time
Index | Sub-index Meaning Data type | Access | Map | Def.-Val
0x1017

The time for the transmission of a heartbeat object is set with object 0x1017/0. The setting “Producer
Heartbeat Time” = 0 means that no heartbeat object is transmitted.
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10.2.9 0x1029/n Error Behavior

Index

Sub-index

Meaning

Data type

Access

Map

Def.-Val

0x1029

0

Highest sub-index supported

Unsigned8

ro

No

1

The Error Behavior object defines the behavior of the NMT state machine in the event of a
communication error (BusOff, Guarding, Heartbeat, SYNC, RxPDO-length).

Value Function
0 Change to NMT state Pre-Operational (default) (only if currently in NMT state Operational)
1 No change of NMT state
2 Change to NMT state Stopped

10.2.10 0x1200/n SDO Server Parameter

Index | Sub-index Meaning Data type | Access | Map | Def.-Val
0x1200 0 Highest sub-index supported Unsigned8 ro No 2
1 COB-ID client = server (Rx) Unsigned32 ro No See text
2 COB-ID server - client (Tx) Unsigned32 ro No See text

Object 0x1200 defines the SDO server parameters. The values are read-only and pre defined according
to the device node address.
COB-ID client > server (Rx) = 1536 + node address

COB-ID server - client (Tx) = 1408 + node address

Bit 31 Bit 30 Bit 29 Bit 11 ... 28 Bit0...10
valid 0 frame 0 11 bit CAN-ID
Bit 31: 0 = SDO existent / valid
Bit 29: 0 =11BitID
Bit 0 ... 10: 11 bit CAN-ID
10.2.11 0x1400/n, 0x1401/n, 0x1402/n
RxPDO Communication Parameters
Index | Sub-index Meaning Data type | Access Map [ Def.-Val
0x1400 0 Highest sub-index supported Unsigned8 ro No 2
0x1401
0x1402

RxPDO Communication parameters:

0x1400/n RxPDO1 COB-ID Default value: 0x200 (=512) +Node ID
0x1401/n RxPDO2 COB-ID Default value: 0x300 (=768) +Node ID
0x1402/n RxPDO3 COB-ID Default value: 0x400 (=1024) +Node ID

These communication parameters define the COB-ID and transmission type used by the RxPDOs. Only
sub-index 1,2 and 5 are used for RxPDOs. The default setting for the used COB-ID depends on the Node
ID and can be changed. The default value for transmission type is 255 (event driven) and can also be

changed (see table).

Bit 31 Bit 30 Bit 29 Bit 11 ... 28 Bit0... 10
valid 0 frame 0 11 bit CAN-ID
8/21 CM-Ethernet/IP ACU 73



@) Bonfiglioli

Bit 31: 0 = PDO existent/valid

1 = PDO non-existent/not valid
Bit 29: 0 =11 BitID

1 = 29 Bit ID NOT ALLOWED
Bit 0 ... 10: 11 bit CAN-ID

RxPDO1 factory setting = valid
RxPDQ2/3 factory setting = not valid

value meaning description
0 synchronous Update RxPDO data on each SYNC
1...240 synchronous Update RxPDO data on each SYNC
24— 257 reserved Value not allowed
252 synchronous/RTR Value not allowed
253 asynchronous/RTR Value not allowed
254 asynchronous Event driven (manufacturer specific)
255 asynchronous Event driven (profile specific) default value

Values 254 & 255 are handled identically. Update RxPDO data on each Rx.

Inhibit time:

The inhibit time for RxPDO is without function. Values can be entered, but are without further function.
Event time:

The event time is used as monitoring function for RxPDQO's. If during the set time no RxPDO is received,
one of the following faults is triggered:

202A Fault RxPDO1

202B Fault RxPDO2

202C Fault RxPDO3

10.2.12 0x1800/n, 0x1801/n, 0x1802/n
TxPDO Communication Parameters

Index | Sub-index Meaning Data type | Access | Map | Def.-Val
0x1800 0 Highest sub-index supported Unsigned8 ro No 5
0x1801

0x1802

TxPDO Communication parameters:

0x1800/n TxPDO1 COB-ID Default value: 0x180 (=384) +Node ID
0x1801/n TxPDO2 COB-ID Default value: 0x280 (=640) +Node ID
0x1802/n TxPDO3 COB-ID Default value: 0x380 (=896) +Node ID

These communication parameters define the COB-ID and transmission type used by the TxPDOs. The
default setting for the COB-ID depends on the Node ID and can be changed. The default value for the
transmission type is 255 (event driven) and can also be changed (see table).

Bit 31 Bit 30 Bit 29 Bit 11 ... 28 Bit0...10
valid 0 frame 0 11 bit CAN-ID
Bit 31: 0 = PDO existent / valid
1 = PDO non-existent / not valid
Bit 29: 0 =11 BitID
1 = 29 Bit ID NOT ALLOWED
Bit 0 ... 10: 11 bit CAN-ID

TxPDO1 factory setting = valid
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TxPDO2/3 factory setting = not valid
value meaning description
0 Synchronous Update TxPDO data and send on SYNC only when data has changed
1..240 Synchronous Update TxPDO data and send on each “n"” SYNC
241 ... 251 Reserved Value not allowed

252 synchronous/RTR Update TxPDO data on SYNC and send on following RTR

253 asynchronous/RTR Update TxPDO data and send on RTR

254 asynchronous Event driven (manufacturer specific)

255 asynchronous Event driven (profile specific) default value

Values 254 + 255 are handled identically. Send TxPDO on data change or event time.

Inhibit time: The inhibit time is the minimum time distance between two consecutive TxPDOs for
asynchronous TxPDOs. During the inhibit time, the TxPDO is not send again. Therefore a value change
occurring in this time is send earliest after the inhibit time has elapsed. The value range is 0...65535.
The inhibit time is set in hundreds of microseconds, e. g. a value of 300 is 300 *100 us = 30 ms.

The device internal time resolution for the inhibit time is in milliseconds, the last digit is
always converted to “0”. An inhibit time value = 37 is truncated to 30 [3.7 ms > 3 ms].

Values less than 10 are interpreted as 0.

Event time: The event time is the time distance between two consecutive TxPDOs whenever the
TxPDO data has not changed (cycle time). If the inhibit time is set to zero the TxPDO is only sent on a
change of the TxPDQ's data. The value range is 0...65535.

The event time is set in milliseconds, e.g. a value of 2000 = 2000 ms.

Example Event time & Inhibt time:

The actual speed value is transferred via TxPDO. The value is updated after the inhibit time has elapsed.
At time A, the value remains constant. During this time, the value is updated after the Event time has
elapsed. At time B, the value changes and is transmitted via TxPDO. The value changes again frequently
and is only updated after the inhibit time has elapsed

nact

n=¢onst.

A\

» . > ﬁﬂ » t
~ Event time |

Inhibit time Inhibit time
Sub index 4:

Sub-index 4 is included for compatibility reasons. An SDO read/write access to sub index 4 results in an
SDO abort.

10.2.13 0x3000/0 SYNC Jitter

Index Sub-index Meaning Data type Access Map Def.-Val
0x3000

8/21 CM-Ethernet/IP ACU 75



@) Bonfiglioli

DS301 does not include an object for monitoring the jittering of the SYNC message. ACU inverters
monitor SYNC message jittering with object 0x3000/0 SYNC Jitter (given in multiples of micro seconds).
If the SYNC message is received outside the time defined by:

0x1006/0 communication cycle period + [- 0x3000/0 SYNC Jitter

a communication error event is triggered.

The value for object 0x3000/0 SYNC Jitter depends on the CANopen® master's capability for time
accuracy. The value range is 0 ... 17.000 (us) and is in addition internally restricted to 50% of the
communication cycle period (object 0x1006/0 or the measured value).

If object 0x3000/0 SYNC Jitteris set to 0, there is no monitoring of the SYNC message time.

If object 0x3000/0 SYNC Jitter is set to # 0 then monitoring of the SYNC message time is active. The
jitter monitoring is independent of how the communication cycle period is determined (either set with
object 0x1006/0 or by measuring).

A B

| ! ! |

| ! ! |

| ! ! |

| ! ! I

I ! ! I

| ! ! I

| ! ! |

t I I I I
| ! | |

sync | 1 1 |
| ! = ! 1

I ! ! I

1 B 1

: :‘t-Jltter t+jitter ! :

o g

| 1

I I

I I

I t t I

: sync-50 % sync+50 % |

| - |

| I

Last SYNC "A” Expected SYNC "B”
SYNC jitter ~ SYNC jitter |
|Interna| limit Internal Iimit|

10.3 CANopen objects

This Chapter "CANopen Objects" and the following Chapters "Motion Control Interface
(MCI)"and "Control" are only relevant when using EtherNet/IP™ manufacturer specific
assemblies 100/101.

Some parameters available to the user are not described in the following subchapters. They
can be used to customize specific functions in application. Please contact the manufacturer
for details.

= =

10.3.1 Objects tabular overview

The objects are listed in the following tables. The following definitions apply:

Rd Only The PLC can only read data from the frequency inverter.
R/W The PLC is granted unlimited access (reading and writing) to the frequency inverter data.
Unsigned32 32 Bit value: 0..232-1
0...0xFFFF FFFF
Unsigned16 16 Bit value: 0...216-1 (0...65535)
0...0x FFFF
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Unsigned8 8 Bit value: 0...28-1 (0...255)
0...0xFF

Integer32 Signed 32 Bit value: -231,,.231-1
0x8000 0000...0x7FFF FFFF

Integer16 Signed 16 Bit value: 215,.215-1 (-32768...32767)
0x8000...0x7FFF

Integer8 Signed 8 Bit value: - 27..27-1 (-128...127)
0x80...0x7F

Visible string String up to 99 characters long. Transmission via Segmented Transfer.

No This object cannot be used for exchange of PDO. Only SDO can be used.

TX This object can be transmitted from the frequency inverter in a TxPDO.

Rx This object can be transmitted to the frequency inverter in a RxPDO.

=

10.3.1.1

=

"Highest sub index supported" shows the highest sub-index supported by the object.

Communication objects

The communication objects listed in the table below do not support PDO mapping.

Index SubIndex Name SDO Acc. Data type
0x1000 0 Device type Rd Only Unsigned32
0x1001 0 Error register Rd Only Unsigned8
0x1008 0 Manufacturer device name Rd Only Visible string
0x1009 0 Manufacturer hardware version Rd Only Visible string
0x100A 0 Manufacturer software version Rd Only Visible string
0x1010 Store parameters

0 Highest Sub-index supported Rd Only Unsigned8
1 Save all parameters R/W Unsigned32
2 Save communication parameters R/W Unsigned32
3 Save application parameters R/W Unsigned32
0x1011 Restore default parameters
0 Highest Sub-index supported Rd Only Unsigned8
1 Restore all default parameters R/W Unsigned32
2 Restore communication default parameters R/W Unsigned32
3 Restore application default parameters R/W Unsigned32
0x1018 Identity object
0 Highest Sub-index supported Rd Only Unsigned8
1 Vendor ID Rd Only Unsigned32
2 Product code Rd Only Unsigned32
3 Revision number Rd Only Unsigned32
4 Serial number Rd Only Unsigned32
0x1600 RxPDO1 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
0x1601 RxPDO2 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
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Index SubIndex Name | SDO Acc. Data type
0x1602 RxPDO3 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
0x1A00 TxPDO1 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
0x1A01 TxPDO2 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
0x1A02 TxPDO3 mapping parameter
0 No. of mapped objects R/W Unsigned8
1 1. mapped obj. R/W Unsigned32
2 2. mapped obj. R/W Unsigned32
3 3. mapped obj. R/W Unsigned32
4 4. mapped obj. R/W Unsigned32
5 5. mapped obj. R/W Unsigned32
6 6. mapped obj. R/W Unsigned32
7 7. mapped obj. R/W Unsigned32
8 8. mapped obj. R/W Unsigned32
10.3.1.2 Manufacturer objects
Index | SubIndex Name SDO Data type PDO- Default Min...Max
Acc. mapping
0x2nnn 0,1, ..9 | Manufacturer specific
Direct access to inverter parameters
R/W access by SDO transfer only
Please refer to 9.9.3.1 "Handling of data sets/cyclic writing of the parameters"
chapter
0x3001 0 Digital In actual Rd Only | Unsigned16 Tx - -
values
0x3002 0 Digital Out actual | Rd Only | Unsigned16 Tx - -
values
0x3003 0 Digital Out set R/W Unsigned16 Rx 0 0...0x1F
values
0x3004 0 Boolean Mux Rd Only | Unsigned16 TX - -
0x3005 0 Boolean Demux R/W Unsigned16 Rx 0 0...OxFFFF
0x3006 0 Percentage set R/W Unsigned16 Rx 0 0x8ADO...
value 0x7530
0x3007 0 Percentage actual | Rd Only | Unsigned16 Tx - -
value 1
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Index | SubIndex Name SDO Data type PDO- Default Min...Max
Acc. mapping
0x3008 0 Percentage actual | Rd Only | Unsigned16 Tx - -
value 2
0x3011 0 Act. value Word 1 | Rd Only | Unsigned16 Tx - -
0x3012 0 Act. value Word 2 | Rd Only | Unsigned16 TX -
0x3021 0 Act. value Long1 | Rd Only | Unsigned32 TX - -
0x3022 0 Act. value Long 2 | Rd Only | Unsigned32 Tx - -
0x3111 0 Ref. value Word 1 | R/W Unsigned16 Rx 0 0...0xFFFF
0x3112 0 Ref. value Word 2 | R/W Unsigned16 Rx 0 0...0xFFFF
0x3121 0 Ref. value Long 1 | R/W Unsigned32 Rx 0 0...
OxFFFF.FFFF
0x3122 0 Ref. value Long 2 | R/W Unsigned32 Rx 0 0...
OXFFFF.FFFF
0x5F10 Gear factor 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1123 1 Numerator R/W Integerl6 Rx 1 1...0x7FFF
P.1124 2 Denominator R/W Unsigned16 Rx 1 1...0xFFFF
P.1142 3 Resync on R/W Integer16 No 1 0..1
Change
0x5F11 Phasing 1 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1125 1 Offset R/W Integer32 No 0x0001.0 | 0x8000.0001
DS1 000
Ox7FFF.FFFF
P.1126 2 Speed R/W Unsigned32 No 0x0005.0 1.
DS1 000 Ox7FFF.FFFF
P.1127 3 Acceleration R/W Unsigned32 No 0x0005.0 1.
DS1 000 Ox7FFF.FFFF
0x5F12 Phasing 2 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1125 1 Offset R/W Integer32 No 0x0001.0 | 0x8000.0001
DS2 000
Ox7FFF.FFFF
P.1126 2 Speed R/W Unsigned32 No 0x0005.0 1.
DS2 000 Ox7FFF.FFFF
P.1127 3 Acceleration R/W Unsigned32 No 0x0005.0 1.
DS2 000 Ox7FFF.FFFF
0x5F13 Phasing 3 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1125 1 Offset R/W Integer32 No 0x0001.0 | 0x8000.0001
DS3 000
Ox7FFF.FFFF
P.1126 2 Speed R/W Unsigned32 No 0x0005.0 1.
DS3 000 Ox7FFF.FFFF
P.1127 3 Acceleration R/W Unsigned32 No 0x0005.0 1.
DS3 000 Ox7FFF.FFFF
0x5F14 Phasing 4 9
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1125 1 Offset R/W Integer32 No 0x0001.0 | 0x8000.0001
DS4 000
Ox7FFF.FFFF
P.1126 2 Speed R/W Unsigned32 No 0x0005.0 1.
DS4 000 Ox7FFF.FFFF
P.1127 3 Acceleration R/W Unsigned32 No 0x0005.0 1.
DS4 000 Ox7FFF.FFFF
Ox5F15 0 In Gear Threshold | R/W Unsigned32 No 0 0...0x7FFF.FF
P.1168 FF
0x5F16 0 In Gear Time R/W Unsigned16 No 10 1...0xFFFF
P.1169
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Index | SubIndex Name SDO Data type PDO- Default Min...Max
Acc. mapping
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.1104 1 Time Constant R/W Integer32 No 10,00 1,00...300,00
[ms]
P.1118 2 Limitation R/W Unsigned32 No 327680 0...
Ox7FFF.FFFF
0x5F18 0 Master R/W Integer32 No 0 0x8000.0001
P.1284 Synchronization
Offset 9 Ox7FFF.FFFF
0x5FFQ 0 Active motion Rd Only | Unsigned8 Tx - -
block ©
0x5FF1 0 Motion block to Rd Only | Unsigned8 Tx - -
resume Y

v) Velocity Mode only: This Object is only used in Velocity mode [rpm].
u) Profile Velocity Mode only: This Object is only used in Profile Velocity mode [u/s].

h) Homing Mode only: This Object is only used in Homing mode.
p) Profile Position Mode only: This Object is only used in Profile Position mode.

g) Electronic gear: slave Mode only: This Object is only used in Electronic Gear mode.
t) Table travel record mode only: This Object is only used in Table travel record mode.

10.3.1.3 Device profile objects
Index | SubIndex Designation SDO Data type PDO- Default Min...Max
Access mapping | setting
0x6007 0 Abort connection | R/W Integer16 No 1 -2..3
P.388 option code
0x603F 0 Error code Rd Only | Unsigned16 | No - -
0x6040 0 Control word R/W Unsigned16 | Rx - -
P.410
0x6041 0 Status word Read/on | Unsigned16 | Tx - -
P.411 ly
0x6042 0 vl target velocity R/W Interger16 | Rx 0 -
v) 32768...32767
0x6043 0 vl velocity Rd Only | Integerl6 Tx - -
demand
0x6044 0 vl velocity actual Rd Only | Integerl6 Tx - -
value
0x6046 vl velocity min
max amount
0 Highest sub-index | Rd Only | Unsigned8 | No - -
supported
P.418 1 vl velocity min R/W Unsigned32 | No 0 0...32767
amount
P.419 2 vl velocity max R/W Unsigned32 | No 32767 0..32767
amount
0x6048 vl velocity - -
acceleration V)
0 Highest sub-index | Rd Only | Unsigned8 No
supported
P.420 1 Delta speed R/W Unsigned32 | No 150 1...32767
P.422 2 Delta time R/W Unsigned16 | No 1 1...65535
0x6049 vl velocity
deceleration V)
0 Highest sub-index | Rd Only | Unsigned8 | No - -
supported
P.421 1 Delta speed R/W Unsigned32 | No 150 1...32767
P.423 2 Delta time R/W Unsigned16 | No 1 1...65535
0x604A vl velocity quick
stop V)
0 Highest sub-index | Rd Only | Unsigned8 No - -
supported
P.424 1 Delta speed R/W Unsigned32 | No 150 1...32767
P.425 2 Delta time R/W Unsigned16 | No 1 1...65535
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Index | SubIndex Designation SDO Data type PDO- Default Min...Max
Access mapping | setting
0x6060 0 Modes of Write Integer8 Rx 2 -3..9
operation only
0x6061 0 Modes of Rd Only | Integer8 Tx 2 -
operation display
0x6064 0 Position actual Rd Only | Integer32 Tx - 0x8000.0001
P.1108 value
Ox7FFF.FFFF
0x6065 0 Following error R/W Unsigned32 | No OXFFFF.F | O...
P.1105 window FFF OxFFFF.FFFF
0x6066 0 Following error R/W Unsigned16 | No 10 0...65535
P.1119 time out
0x6067 0 Position window R/W Unsigned32 | No OxFFFF.F | O...
P.1165 FFF OxFFFF.FFFF
0x6068 0 Position window R/W Unsigned16 | No 10 0...65535
P.1166 time
0x606C 0 Velocity Actual Read Integer32 Tx
value ¥
0x606D 0 Velocity Window R/W Unsigned16 | No 1000 0...65535
P.1276 u)
0x606E 0 Velocity Window R/W Unsigned16 | No 0 0...65535
P.1277 Time ¥
0x606F 0 Velocity R/W Unsigned16 | No 100 0...65535
P.1278 Threshold ¥
0x6070 0 Velocity R/W Unsigned16 | No 0 0...65535
P.1279 Threshold Time ¥
0x6071 0 Target torque R/W Integer16 Rx
0x6077 Torque actual
P.224 0 value Rd Only | Integerl6 Tx
0x6078 Current actual
P.214 0 value Rd Only | Integerl6 Tx
0x6079 DC link circuit
P.222 0 voltage Rd Only | Integer32 Tx
0x8000.0001
% 0 Target position P | R/W Integer32 Rx 0
i 0x7FFF.FFFF
0x8000.0001
(lei(]).;i 0 Home offset M R/W Integer32 No 0
' 0x7FFF.FFFF
Profile velocity P) . 0x0005.0 | 1...
0x6081 0 u) R/W Unsigned32 | Rx 000 Ox7FFF.FFFF
Profile . 0x0005.0 | 1...
0x6083 0 acceleration Pw | RAW | Unsigned32 | Rx 000 OX7FFF.FFFF
Profile . 0x0005.0 | 1...
Ox6084 O | decelerationw | R/W | Unsigneds2 | Rx 000 OX7FFF.FFFF
Quick stop
0x6085 )b . 0x000A.0 | 1...
P.1179 0 Ej)ecelerann P R/W Unsigned32 | No 000 O0x7FFF.FFFF
0x6086 0 tl\gtl;telour)\ profile R/W Integer16 No 3 0..3
0x6091 Gear ratio
0 Highest sub-index | o4 oty | Unsigneds | No - -
supported
P.1116 1 Motor revolutions | R/W Unsigned32 | No 1 1...65535
P.1117 2 (Driving) Shaft R/W Unsigned32 | No 1 1...65535
revolutions
0x6092 Feed constant
0 Highest sub-index | o4 only | Unsigneds | No - -
supported
. 0x0001.0 | 1...
P.1115 1 Feed R/W Unsigned32 | No 000 Ox7FFF.FFFF
2 (Driving) Shaft | o\ Unsigned32 | No 1 1
revolutions
0x6098 . h)
P.1130 0 Homing method R/W Integer8 No 0 0..35

8/21 CM-Ethernet/IP ACU 81



@) Bonfiglioli

Index | SubIndex Designation SDO Data type PDO- Default Min...Max
Access mapping | setting
- )

0x6099 II)-Iomlng speeds

Highest sub-index ) ) )

0 supported Rd Only | Unsigned8 | No

Speed during . 0x0005.0 | 1...
P.1132 1 search for switch | VW Unsigned32 | No 000 OX7FFF.FFFF

Speed during - 0x0002.0 | 1...
P.1133 2 search for zero | MW Unsigned32 | No 000 OX7FFF.FFFF
0x609A Homing . 0x0005.0 | 1...
P.1134 0 accelerationm | RIW Unsigned32 | No 000 OX7FFF.FFFF
0x60F4 Following error
P.1109 0 actual value Rd Only | Integer32 Tx
0x60F8 .
22900 )
P.1275 0 Max Slippage ! R/W Integer32 No 0
0x60FF 0 Target velocity ¥ | R/W Integer32 Rx
0x6502 0 ﬁq“o%‘gte‘j drive | pdonly | Unsigned32 | No 0x0202 | 0x0202

v) Velocity Mode: This Object is used in Velocity mode [rpm].

u) Profile Velocity Mode: This Object is used in Profile Velocity mode [u/s].

h) Homing Mode: This Object is used in Homing mode.

p) Profile Position Mode: This Object is used in Profile Position mode.

t) Table travel record mode: This Object is used in Table travel record mode.

[) Move away from limit switch Mode: This Object is used in Move away from limit switch mode.

The Modes "Homing",

", "Profile Position", "Profile Velocity", "Table travel record" and "Move away from Limit

Switch" require a configuration capable of Positioning. Check chapter
Motion control configurations" for details.

The representations of CANopen® objects and parameters may be different (refer to
relevant object description).

NOTICE

Unexpected behavior!

Some of the above listed CANopen® objects have corresponding inverter parameters.

These objects are handled in a special way.

If one of these CANopen® objects has been written by SDO followed by a "save"

command (see object 0x1010), the written value is stored to non-volatile memory of the

inverter. After the next power-on of the inverter these CANopen® object values are

restored again and overwrite the inverter parameter values.

e Be careful when using this method. If a CANopen® object was written and saved
and then the corresponding inverter parameter was set by e. g. VPlus or KP500, the

next power-on cycle overwrites the value set by VPlus with the value stored by the
"save" command.

For more information on VPlus, see chapter 17.
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Effect of the "save" command (Object 0x1010) (Example of sequence of parameter en-
tries and object entries)

CANopen

| 0x6046 = 1140 rpm

'

 2)P419 = 38 Hz

:

“ch

2) Power OFF & ON':

:

el

3) Power OFF & ON'

VPlus

CANopen CANopen [os]
= ||VPlus = = VPlus
KP500 =0 =0 KP500
0x6046 = 1140 rpm|: 0x1010 = "save"

1) P419 = 48 Hz

Ghionen =
VPlus = = VPlus VPlus
KP500 =0 =0 KP500 KP500
0x6046 = 1140 rpm |

1) P419 = 48 Hz

v

2) P 419 = 38 Hz

v

2) P 419 = 38 Hz

v

3) Save 1140 rpm

'

0x1010 = "save" ::

'

aas

4) Power OFF & ON_

ey

: 3) Save 1140 rpm 4) P 419 = 48 Hz ::5) Power OFF & ON

—

r

4) P 419 = 48 Hz

5)P 419 = 38 Hz

6) P 419 = 38 Hz

Sequence

A

Value of a parameter is set via KP500 or VPlus. No "save" command.

1) Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPlus.
2) Power OFF and ON.
3)  The value of KP500/VPlus is active (48 Hz).

No "save" command. The value of the CANopen® object is overwritten.

1) Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPlus.

2) Setting of CANopen® object 0x6046 = 1140 rpm* (equivalent to 38 Hz).

3) Power OFF and ON.

4) Parameter value of KP500/VPlus overwrites the value of the CANopen® object. The value of

KP500/VPlus is active (48 Hz).

"Save" command. The value of the CANopen® object is stored.

1) Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPlus.

2) Setting of CANopen® object 0x6046 = 1140 rpm* (equivalent to 38 Hz).
3) "Save" command via CANopen® object 0x1010.

4) Power OFF and ON.

5) The value of CANopen® object 0x6046 is active (38 Hz).

"Save" command. The value of the CANopen® object is stored — even if the corresponding parameter
value has been changed after the "save" command.

1)  Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPlus.

2) Setting of CANopen® object 0x6046 = 1140 rpm* (equivalent to 38 Hz).

3) "Save" command via CANopen® object 0x1010.

4) Setting of Maximum Frequency 419 = 48 Hz at KP500 or in VPlus.

5) Power OFF and ON.

6)  Value of CANopen® object 0x6046 overwrites the parameter value. The value of CANopen® object

0x6046 is active (38 Hz).

* Internal conversion to a frequency value taking into account the No. of Pole Pairs 373. In this example the
number of pole pairs is two (four-pole machine).
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NOTICE

Implausible results!
For some frequency parameters, which are calculated from CANopen® DS402 objects, it
is necessary to enter the number of pole pairs, e. g. for calculation of the deceleration or
acceleration parameters. These calculations use the number of pole pairs from Dataset 1.
If the number of pole pairs in the datasets is different, the result of the calculation may
be implausible to the user.

e For this reason, we recommend writing the frequency inverter parameters via the
SDO channel with objects 0x2nnn (manufacturer) and not using the CANopen®
DS402 objects. In this way, inconsistencies are avoided.

CANopen® DS402 objects with corresponding frequency inverter parameters are indicated in this

manual.

10.3.2 Communication Objects (Ox1nnn)

Communication objects 0x1nnn contain all parameters for CANopen communication.

a

To facilitate the overview, the objects are summarized by a table in each paragraph. This
table is marked additionally by color.

Oranie color = Rd Onli obl'ect |

Abbreviations used

Access: Access type
r/w: R/W
ro: Rd Only
wo: Write only
Map: Mapping
Def.-Val: Default value
The headings of the following chapters are displayed in the format Index/Subindex Object
name.
10.3.2.1 0x1000/0 Device Type
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1000 0 Device Type Unsigned 32 ro No 0

The device identification is carried out upon network startup. The information about the device type
and functionality (type) is defined by the CANopen® DS402 standard.

Additional Information

Mode Bits

Type

Device Profile Number

31

24

23

16

15

0

The standard device profile "Drives and Motion Control" used by the frequency inverter is shown as device
profile number 402. The other information specifies the device functionality of the frequency inverter.

Device Profile Number =402 drives and motion control

Type =42 servo drive

Mode bits =0 unused
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10.3.2.2 0x1001/0 Error Register

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1001 0 Error Register Unsigned 8 ro No 0
Object 0x1001/0 is the error register for internal frequency inverter errors. Status "no error" (0x1001/0
= 0) or "Error" (0x1001/0 = 0) is displayed.

Detailed information on the device error can be read via VPlus, Parameter Current error 259 (see
Chapter 18.4 "Error messages").

In case of an error, the PLC can evaluate detailed information via the Emergency Message (see Chapter
""and 9.9.5.2 "0x603F/0 Error code").

@
-

Generic error

Current

\Voltage

Temperature
Communication error
Device profile specific error
Reserved

Manufacturer specific error

NouuhshwWNRO

10.3.2.3 0x1008/0 Manufacturer Device Name

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1008 0 Manufacturer Device name Visible string ro No See Text

The device name is displayed as a sequence of ASCII characters.
Example: "ACTIVE CUBE"

10.3.2.4 0x1009/0 Manufacturer Hardware Version

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1009 0 Manufacturer Hardware version Visible string ro No See Text

The device version is displayed as a sequence of ASCII characters.
Example: "ACU400 512 344"

10.3.2.5 O0x100A/0 Manufacturer Software Version

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x100A 0 Manufacturer Software version Visible string ro No See Text

The software version is displayed as a sequence of ASCII characters.
Example: 8.0.5

10.3.2.6 0x1010/n Store Parameters

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1010 0 Highest sub-index supported Unsigned8 ro No 3

With object 0x1010/n parameter/object settings can be stored to non-volatile memory. This object
supports three sub-indexes with various functions.
Writing of "save" in 0x1010/3 saves all application parameters (0x6nnn) in the non-volatile memory.

Specification for writing the "save" instruction
LSB MSB
lls\\ lla\\ n v\\ n e\\
0x73 0x61 0x76 0x65

8/21 CM-Ethernet/IP ACU 85



file:///C:/Users/Chef/Business/Behringer%20Fachübersetzungen/Aufträge/2013/Mai/02%20-%20H23233/Bearbeitung/Prio%203/Obj0x6nnn

@) Bonfiglioli

Writing of values other than "save" will result in cancellation of SDO. The store command
is not processed.

10.3.2.7 0x1011/n Restore default Parameters

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1011 [0 Highest sub-index supported Unsigned8 ro No 3

With object 0x1011/n, you can reset parameters/objects to the default values. This object supports
three sub-indexes with different functions.
Writing of "load" in 0x1011/3 restores all application parameters (0x6nnn).

Specification for writing the "load" instruction

LSB MSB
Ll I\\ Ll o\\ n a\\ n d\\
0x6C 0x6F 0x61 0x64

Writing of values other than "load" will result in cancellation of SDO. The restore defaults
command is not processed.

10.3.2.8 0x1018/n Identity Object

The object identity provides information about the device manufacturer and the device.

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x1018 0 Highest Sub-index supported Unsigned8 ro No 4
1 \Vendor ID Unsigned32 ro No See text
2 Product code Unsigned32 ro No See text
3 Revision number Unsigned32 ro No See text
4 Serial number Unsigned32 ro No See text

"Vendor ID" "0xD5" refers to manufacturer BONFIGLIOLI VECTRON MDS GmbH.
This "Vendor ID" is assigned by the CiA (CAN in Automation) CANopen users’ organization.

Product code:
shows the type ID of the frequency inverter.

Revision number:
shows the revision level of the CANopen® system of the frequency inverter.

Serial number:
shows the serial number of the frequency inverter.

10.3.2.9 0x1600/n, 0x1601/n, 0x1602/n, RxPDO Mapping Parameter

Index Sub-index Meaning Data type Access Map | Def.-Val

0x1600
0x1601
0x1602
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RxPDO Mapping parameters:

0x1600/n RxPDO1

0x1601/n RxPDO2

0x1602/n RxPDO3

0x1600/0 =0 = no object mapped
0x1600/0 =1...8 =1 ... 8 mapped objects

Mapping entry:

MSB LSB
Object index Length (no. of bits)
High byte Low byte si I
Examples:
Mapping of 0x6040/0 Contro/ word (unsigned16 = 10nhex) to 1%t mapped object in RxPDO1:
0x1600/1 = 0010

Refer to chapter 9.9.1 for a tabular overview of all objects and their corresponding data types.
Default mapping

RxPDO1 0x1600/0 0x1600/1 0x1600/2 0x1600/3...8
2 0x6040 0x6042 0x00000000
Control word v/target velocity
RxPDO2 0x1601/0 0x1601/1...8
1 No mapping
RxPDO3 0x1602/0 0x1602/1...8
1 No mapping

10.3.2.10 0x1A00/n, 0x1A01/n, 0x1A02/n, TXPDO Mapping Parameter

Index |Sub-index
0x1A00
0x1A01
0x1A02

Meaning Data type

TxPDO Mapping parameters:

- 0x1A00/n TxPDO1

0x1A01/n TxPDO2

0x1A02/n TxPDO3

0x1A00/0 =0 = no object mapped

— O0x1A00/0 =1..8 =1 ... 8 mapped objects

Mapping entry:

Access Map | Def.-Val

MSB LSB
Object index Length (no. of bits)
High byte Low byte Si I
Examples:
Mapping of 0x6041/0 Statusword (unsigned16) to "1t mapped obj." in TxPDO1:
O0x1A00/1 = 0010
Mapping of 0x6064/0 Position actual value (integer32) to "2"¢ mapped obj." in TxPDO1:
0x1A00/2 = 0020
Default mapping
TxPDO1 0x1A00/0 0x1A00/1 0x1A00/2 0x1A00/3...8
2 0x6041 0x6044 0x00000000
Status word v/ velocity actual value
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TxPDO2 0x1A01/0 0x1A01/1...8
1 No mapping
TxPDO3 0x1A02/0 0x1A02/1...8
1 No mapping

The number of objects that can be mapped depends on the length of the object. The
maximum number of bytes that can be mapped is 8.

10.3.3 Manufacturer objects (0x2nnn) — Parameter access

For direct write/read access to inverter parameters via the SDO channel, a parameter is addressed via
index and sub-index. Index and sub-index are used as follows for accessing the inverter parameters:

Parameter number + 0x2000
required dataset (0,1...4,5,6...9)

Index
Sub-index

Mapping of numerical data is always an integer or long data type. Values with decimal
places will be written without decimal point (e.g. value 17. 35 will be transmitted as 1735).

10.3.3.1 Handling of data sets/cyclic writing of the parameters

The parameter values are accessed based on the parameter number and the required dataset. There
are parameters which only have one value (data set 0), as well as parameters which have four values
(data sets 1...4). The latter are used for the data set change-over of a parameter.

If parameters with four data values are set via data set = 0, all four data sets are set to the same
transmitted value. A read access with data set = 0 to such parameters is only successful if all four data
sets are set to the same value. If this is not the case, an error will be signaled.

NOTICE

Risk of component damage!

If @ maximum number of write cycles for the EEPROM is exceeded, it will be destroyed.
The values are entered automatically in the EEPROM of the controller. However, only a
limited number of write cycles is permissible for the EEPROM (approx. 1 million cycles).

e If cyclic writing of data is required, use the RAM.

In the RAM, the data is not protected against loss of power. Once power supply is disrupted, the data
must be written again.

This mechanism is activated by the target data set being increased by five in the specification of the
data set.

Writing on virtual dataset in RAM

Data set 0 0 5
Data set 1 1 6
Data set 2 2 7
Data set 3 3 8
Data set 4 4 9
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10.3.3.2 Handling of index parameters/cyclic writing
NOTICE

Risk of component damage!

If @ maximum number of write cycles for the EEPROM is exceeded, it will be destroyed.
The values are entered automatically in the EEPROM of the controller. However, only a
limited number of write cycles is permissible for the EEPROM (approx. 1 million cycles).

e If cyclic writing of data is required, use the RAM.

Index parameters are used for various frequency inverter functions. Here, 16 or 32 indexes are used
instead of the 4 data sets. For each function, the individual indexes are addressed separately via an
index access parameter. Via the indexing parameter, you can select if the data is to be written to
EEPROM or RAM.

Positioning 1202 Target Position / Distance
1203 Speed

1204 Acceleration

1205 Ramp Rise time

1206 Deceleration

1207 Ramp Fall time

1208 Motion mode

1209 Touch-Probe-Window
1210 Touch-Probe-Error:Next Motion Block
1211 No. of Repetitions

1212 Delay

1213 Delay: Next Motion Block
1214 Event 1

1215 Eventl: Next Motion Block
1216 Event 2

1217 Event2: Next Motion Block
1218 Digital Signal 1

1219 Digital Signal 2

1247 Digital Signal 1
1248 Digital Signal 2

1260 Interrupt-Event 1

1261 Int.-Event 1: Eval.-Mode

1262 Int.-Event 1: Next Motion Block
1263 Interrupt- Event 2

1264 Int.-Event 2: Eval.-Mode

1265 Int.-Event 2: Next Motion Block
PLC Function 1343 FT-instruction

1344 FT-input 1

(Function table) (1345 FT-input 2

1346 FT-input 3

1347 FT-input 4 ob; 330); 1341 Write
1348 FT-Parameter 1 1..32 34...65 1342 Read
1349 FT-Parameter 2
1350 FT-target output 1
1351 FT- target output 2
1352 FT-commentary

ob; 330; 1200 Write
1..32 34...65 1201 Read
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Multiplexer 1252 Mux Input ob; 17Y; 1250 Write

1...16 18...33 1251 Read
CANopen 1422 CANopen Mux Input oY; 179; 1420 Write
Multiplexer 1...16 18...33 1421 Read

1) If the index access parameter is set = 0, all indexes are accessed to write into EEPROM. Selection 17 and 33
respectively, write all indexes into RAM.

In the RAM, the data is not protected against loss of power. Once the power supply is interrupted, the
data must be written again.
This mechanism is activated by the target data set being increased by five in the specification of the
data set.

Example Writing an index parameter
Typically an index parameter is written during commissioning or regularly at simple positioning
applications.
Writing Parameter Target Position / Distance 1202 (Type long), in Index 1 into RAM (=>index 34 for write
access) with Parameter value 30000.
Index = 1200 + 0x2000 = 0x24B0, Value (int) = 34 = 0x0022
Index = 1202 + 0x2000 = 0x24B2, Value (long) = 30000 = 0x0000 7530
If various parameters of an index are to be edited, it will be sufficient to set index access
@ via parameter 1200 once at the beginning.
Example Reading an index parameter
In order to read an index parameter, you will have to set the index parameter to the relevant index
first, then you can read the parameter.
Reading Parameter Target Position / Distance 1202 (Type long), in Index 1 with Parameter value
123000.
Index = 1201 + 0x2000 = 0x24B1, Value (int) = 1 = 0x0001
Index = 1202 + 0x2000 = 0x24B2, Value (long) = 123000 = 0x0001 E078

If various parameters in an index are to be edited, it will be sufficient to set index access
via parameter 1201 once at the beginning.

10.3.4 Manufacturer objects (0x3000 ... 0x5FF1)

In addition to the device profile objects the following manufacturer specific objects are implemented.

10.3.4.1 0x3001/0 Digital In actual value
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3001 0 Digital In actual value Unsigned16 ro Tx

Object 0x3001 Digital In actual value shows — like parameter Digital inputs 250 — the current state of the
digital inputs and multifunction input 1 (when parameter Operation mode 452 is set to "3 - Digital
input").

10.3.4.2 0x3002/0 Digital Out actual value
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3002 0 Digital Out actual value Unsigned16 ro Tx

Object 0x3001 Digital Out actual value shows — like parameter Digital outputs 254 — the current state of
the digital outputs and multifunction output 1 (when parameter Operation mode 550 is set to "1 -
Digital"). The selection of digital outputs depends on the extension modules installed as an option.

90 CM-Ethernet/IP ACU 8/21



@ Bonfiglioli

Vectron

10.3.4.3 0x3003/0 Digital Out set values

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3003

Via object 0x3003, five digital parameter sources are available requiring assignment of digital sources.

Bit Source number Source name Operation mode
Digital output
0 810 Obj 0x3003 Digout 1 90/190
1 811 Obj 0x3003 Digout 2 91/191
2 812 Obj 0x3003 Digout 3 92/192
3 813 Obj 0x3003 Digout 4 93/193
4 814 Obj 0x3003 Digout 5 94/194

The values of object 0x3003 range from 0 to 31.

| 0x3003/0 | Digital Out set values | 0 | 31 (= Ox1F)

Digital outputs use these sources as operation modes 90 .. 94 with source names
Obj 0x3003 DigOut 1 .. 5 and, inverted, as operation modes 190 .. 194 with source names
inv. Obj 0x3003 DigOut 1 .. 5 (e.g. parameter Op. Mode Digital In-/Output 1 530). These object
bits can be mapped to the output as required.

Example:
Op. Mode Digital Output 3 532 0- OFF
1- Ready or Standby Signal
2- Run Signal
43 - External Fan
90 - Obj 0x3003 Digout 1
91 - Obj 0x3003 Digout 2
92 - Obj 0x3003 Digout 3
93 - Obj 0x3003 Digout 4
94 - Obj 0x3003 Digout 5
143 - inv. External Fan
190 - inv. Obj 0x3003 Digout 1
191 - inv. Obj 0x3003 Digout 2
192 - inv. Obj 0x3003 Digout 3
193 - inv. Obj 0x3003 Digout 4

194 - inv. Obj 0x3003 Digout 5

Sources 810...814 with source names 0bj 0x3003 DigOut 1 .. 5 can be selected directly via the
selection list for parameters. This can be used, for example, for direct setting of Boolean inputs.

10.3.4.4 0x3004/0 Boolean Mux

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x3004 0 Boolean Mux Unsigned16 ro Tx

Via object 0x3004, up to 16 packed Boolean values can be read. Each bit in 16-bit object 0x3004 shows
the actual value of the assigned Boolean source.

ﬂ Bit numbers 0 .. 15 correspond to index numbers 1 .. 16!

The sources of the 16 bits can be selected from a choice list of index parameter CANopen Mux Input
1422. Parameters 1420 and 1421 are write and read parameters which must be set before
writing/reading of parameter 1422,

By using VTable this process is easier and laid out more clearly.
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For writing and reading index parameters refer to chapter 9.9.3.2 "Handling of index parameters/cyclic
writing".

File View 2

| Mux/DeMux Index 0 Index 1 Index 2 Index 3 Index 4 Index & Index B Index 7
£ 1252 Muk Input 7-Off 7 - Off 7-0ff 7-0if 7-0ff ¥ - Off 7 - Off

< [ m ’

m

Index 0 Index 1 Index 2 Index 3 Index 4 Index & Index B Index 7
$4 1422 CAMapen Mus Input 7-0f 7 - 0ff 7 -0f 7 -0ff 7-0f 7 - 0ff 7 - 0ff

<[ n v

Index 0 Index 1 Index 2 Index 3 Index 4

ﬁ 1379 FT-input buffer frequency 9-Zero 9-Zero 9-Zemn 9-Zero
g 1380 FT-input buffer current 9. Zero 9-Zem 9-Zemn 9-Zem -

MNUM

Default valueis 7 - Off.

10.3.4.5 0x3005/0 Boolean DeMux

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3005

Via object 0x3005, up to 16 packed Boolean values can be written. These values are available as sources
and can be selected via a choice list for parameters as objects 832..847 with source nhames Obj
0x3005 Demux Out 1..16.

Bit no. Source No. Source name
0 832 Obj. 0x3005 Demux Out 1
1 833 Obj. 0x3005 Demux Out 2
2 834 Obj. 0x3005 Demux Out 3
3 835 Obj. 0x3005 Demux Out 4
4 836 Obj. 0x3005 Demux Out 5
5 837 Obj. 0x3005 Demux Out 6
6 838 Obj. 0x3005 Demux Out 7
7 839 Obj. 0x3005 Demux Out 8
8 840 Obj. 0x3005 Demux Out 9
9 841 Obj. 0x3005 Demux Out 10
10 842 Obj. 0x3005 Demux Out 11
11 843 Obj. 0x3005 Demux Out 12
12 844 Obj. 0x3005 Demux Out 13
13 845 Obj. 0x3005 Demux Out 14
14 846 Obj. 0x3005 Demux Out 15
15 847 Obj. 0x3005 Demux Out 16

10.3.4.6 0x3006/0 Percentage set value

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3006

Via object 0x3006, you can write a percentage source — e.g. parameter S. reference 056.

The value of object 0x3006 is available as a source and can be selected as 815 — Obj 0x3006
Reference Percentage Via a choice list for parameters.

The values of object 0x3006 range from -30000 to 30000 (equivalent to percentage range from -
300.00 % to 300.00 %)

0x3006/0 Percentage set value -30000 30000
(= 0x8ADO0) (= 0x7530)
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Example: Technology controller parameter S. Reference Value 056.
i VPlus 8.03 (COM3 [115200]) - [1: - 603 206 000 ; 07107024] . Y (5]
Datei  Bearbeiten Ansicht 7
#Hd &8 TS It|Pt Plaw tw AN WEED S H ™ 2 Beendet
~ Uniichterdaten - [ Dsaz0 [DSatz 1 [Dsatz2 [Dsa3 [Dsatzd |
[ Maschinendaten = =]

The percentage value is scaled as percent * 100 (e.g. 5678 represents 56.78%).

- Anlagendsten
Betrisbaverhalten
Stosr-fw/amverhalten
Solwette

Steuerein-/ausgaenge
uitennlinie
Fiegelfunktionen
Sonderfunisionen
Pulsweilenmodulation
Lusfter
Brems Chopper
- Motorschutzschalter
- Keiliemenuebenwachung
~ Drehgeberusberwachung
- Softwarekonfiguration

m

- Steusrung

- Frequenzsolwertkanal

- Frequenzrampen
Prozentsollwertkanal
Prozentwertrampen
Motorpoti
Digitalausgaenge
Technalogieregler
Shomgrenzwertregler
Spannungsregler

[ Istwerte

[+ Fehleroratokell i

Farameler

F2Y056 0. Selwert 815 - Obj 043006 Prozertsolent +
#9057 0. Istwert 705 - AP0 0T WordZ
#9 05¢ 0. Techno-Stop 706 - AxFD01 Word3

815

Fl

707 - R=PDOT Wordd
714 - RxPD0O2 ‘Word1
715 - RxPDO2Z Word2
716 - RxPDO2 Word3
717 - RPDO2 Wordd
724 - RxPDOZ Word1
725 - RxPDO3 Word2
726 - RPDO3 Word3
=POO3 Wordd
508 - Obj 026071 Target Torgue

2621 -FT-Ausq. Prozent 1
2522 - FT-Ausa. Prozent 2
2523 - FT-Ausg. Prozent 3
2524 -FT-Busq. Prozent 4
2551 - FT-Ausg. Arwendsr 1
2552 - FT-Ausa. Arwiender 2
2553 - FT-Ausg, Arwender 3
2654 - FT-Ausg. Arwender 4 -

m

]

Defaultwert: 133 - Ausg. Prozentwert-Rampe

Suche;

565 < zuriick wiaiter > ‘

10.3.4.7

0x3007/0 Percentage Actual Value Source 1

Index

Sub-index

Meaning

Data type

Access

Map

Def.-Val

0x3007

0 Percentage Actual Value Source 1

Unsigned16

ro

TX

Object 0x3007 shows the actual value of the percentage source which can be selected via parameter

CANopen Percentage Actual Value Source 1 1423.
Default setting: 52 - Analog input MF1IA.

A VPlus 8.04 - FAINV20130417.vch = | B |

File Edit View 2

FH & 4 |x= Q 1 %, Ep | @ Finished
Frequency Inverter Dala Parameter | DataSet0 | Data Set 1 Data 5t 2 Data Set 3

Machine Data $3 365 CAN Baud Fiate £ - 250 kBit/s

- System Data

Operational Behaviour

Positioring

Enar/w arming Behaviour

Reference Values

Contrel Inputs/Dutputs

Control Functions

Special Functions

1. Actusl Valuss

B Enor Protocol

B Communication
R5485/RS232
CANopen / DeviceMet
Ethemet
Conwert PDP/intemal
Bus Contraller
Enror Behaviour (COP/DEV/EL

Spstembus

. . D

Default value: 52 - Analog Input MFILA
e

#5387 CAN Nods Number
g 4

#1414 CoNopen D«3008 Ferc. Acl. Value Source?

$5 1415 CaMopen 043011 Act. Value Word]
$5 1415 CaMopen 043012 Act. Value Word2
&3 1417 CéNopen 043021 Act. Value Long!
&3 1413 CoNopen 043022 Act. Value Lang2

1

52 - Analog Input MFI1A -

57 - P/t Imput

E3 - Reference Percentage 1

64 - Reference Percentage 2

E5 - Reference Percentage 3

EE - Reference Percentage 4

E7 - Reference Percentage RaM E
133 - Ramp Percentage Dutput

137 - Ret. Percent. Channel Dutput
138 - Act. Percent. Channel Dutput

139 - Actual Percentage (Ramp)

704 - RxPDO1 Word]

705 - RxPDO1 Word2

706 - RxPDOT word3

707 - RxPDO1 Wwiordd

714 - RxPDO2 wordl

715 - RxPDO2 word2

716 - RxPDO2 Wwiord2

717 - RuPDO2 wiordd

724 - RxPDO3 wordl -

The percentage value is scaled as percent * 100 (e.g. 5678 represents 56.78%).

10.3.4.8

0x3008/0 Percentage Actual Value Source 2

Index

Sub-index

Data type

Access

Map | Def.-Val

0x3008

0 Percentage Actual Value Source 2

Unsigned16

ro

TX

Object 0x3008 shows the actual value of the percentage source which can be selected via parameter

CANopen Percentage Actual Value Source 2 1414.
Default setting: 52 - Analog input MF1IA.
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N VPlus 804 - FAINV20130417.vch

Spster Data
Operational Behaviour
Posttioning
Error M/ aming Behaviour
Reference Yalues
Control Inputs/Dutputs
Contral Functions
Special Functions
Actual Values
Errar Protocol
B Communication

R5485 /RS232

CANopen / DeviceNet
i Ethemet
- Convart PDP/intemal
I - Bus Contioler

Enror Behaviour [COP/DEY/EL

Spstembus

ic]

< n b

Defautt value: 52 - Analog Input MFILA

€7 357 4N Node Mumber

€3 1415 CaNopen 043011 Act. Value Word!
€3 1416 Calopen 043012 Act. Value Word2
$ 1417 CaNopen 043021 Act. Yalue Long]
$4 1418 CaMopen 043022 Act. Yalue Long2

5 1423 CalNopen 043007 Perc. Act. Value Sourcel

=ARN X
File Edit View 2
EH &S A Q + %, Blp | ® Finished
Frequency Inverter Diata | Parameter | Datasetn | Dataset1 Data St 2 Data 5t 3
Machine Dats $% 385 CaN Baud Rate 6- 250 kBit/s

A
52 - &nalog Input MFI1A

B3 - Reference Percentage 1

E4 - Aeference Percentage 2

E5 - Reference Percentage 3

EBE - Reference Percentage 4

B7 - Reterence Percentage RAM
133 - Ramp Percentage Output
137 - Ref. Percent. Channel Output
138 - Act. Percent. Channel Dutput
139 - Actual Percentage (Ramp]
704 - RxPDOT word!

705 - BxPDOT Word2

70 - RxPDO1 word3

707 - RyPDO wordd

714 - BxPDO2 Word1

715 - RxPDO2 Word2

716 - RxPDO2 word3

717 - BxPDO2 Word4d

724 - RxPDO3 word]

« [ »

m

i

The percentage value is scaled as percent * 100 (e.g. 5678

0x3011/0 Actual Value Word 1

10.3.4.9

represents 56.78%).

Index | Sub-index

Meaning

Data type Access Map

Def.-Val

0x3011 0

Actual Value Word

1

Unsigned16 ro Tx

Object 0x3011 shows the actual value of the word source which can be selected via parameter
CANopen 0x3011 Act. Value Word 1 1415.

Default setting: 52 - Analog input MF1IA.

B VPlus 804 - FAINV20130417.vch = | O ||
File Edit View ?
== =) Q [] ", F1, | @ Finished
Frequency Inverer Dala Parameter [ Datasetn | Dataset1 Data Set 2 Data Set 3
Machine Data &3 365 CAN Baud Rate 6 250 kBit/s
System Data $3 387 CAN Node Number 1
Operational Behaviour #1423 CANopen 043007 Perc. Act. Value Sourcel 52 - Analog Input MFITA
Pstioning 9 1414 CNopen 0:3008 Perc. Act. Value Source? 52 - Analog Input MFIA
Enar/w/arming Behaiour
Eforeten ol B2 - Arclog Inpu MFITA -
Contral Inputs/Outputs . 5
Contral Funciors & 1417 CANopen 0x3021 Act Walue Long!
Special Functions & 1418 CANopen 0x3022 Act Walue Long2 Riefsrencs Percartans 1
Actual Valies Rielerence Percentage 2 =
Error Protocol - Ee:erence E’Ercentage 3
oo Risfrance Percentans
L. Rsass/Rs23 *Peference Percenlage RAtt
CaNopen / Devicelet - Contact ‘wWord [Hardware]
- Ethemet oo Sgeed Serso ]
. - Fosition Speed Sensor
Convert PDP/intemnal P e
- Bus Cortrollsr -Filtered Active Cunent
Error Behaviou [COP/DEV/EH - Filtered Absolute Current
Systembus - Filtered Reference Yolkags Y/
Ilphs
-lde
-la
b
122l 2
4 m *
HIES 1 L3 4 1L L3
Default value: 52 - Analog Input MFTLA
10.3.4.10 0x3012/0 Actual Value Word 2
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3012 0 Actual Value Word 2 Unsigned16 ro Tx
Object 0x3012 shows the actual value of the word source which can be selected via parameter

CANopen 0x3012 Act. Value Word 2 1416.
Default setting: 52 - Analog input MF1IA.
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B VPlus 8.04 - FAINV20130417vch = | B |
File Edit View 2
EH S 4 Q + Uy | R Finished
Frequency Inverter Data Parameter [ DataSetn [ DataSet1 [Dataser2 [Dataset3
Maching Data % 305 CAN Baud Rate E - 250 kBit/s
SystemDats $5 367 CAN Nade Number El
g"e_'a"“'"a‘ae’"a"'c'”' 7 1423 CalNopen x3007 Perc. Act Value Soucel 52 - Analog Input MFI14
I E”S"m”g_ e 9 1414 CaNopen 033008 Perc. Act. Valus Source? 52 - Analog Input MFIA
orManing Behawiour
e $2 1415 CaNopen 43011 Act. Valus Word] 52 - Analog Input MFITA.
Control Inputs/Outputs 52 - Analog Input MF114 -
Contiol Functions 9 1417 CalNopen 043021 Acl, Value Lang? ot MFTA:
Special Functions $2 1418 CANopen 43022 Act. Valus Long2 %5 Anako I’I\;EtutEM—SHNA
ActualYaluss 63 - Refersnce Percentage 1
Enor Protocol £4 - Fieference Percentage 2 E
- Commurisation 65 - Risference Percentags 3
56 - Fisference Percentags 4
RS485/RS232 £7 - Fieference Percentage FidM
CaNapen / DeviceNet P
- Ethemet 79.- Contact Word [Hardware)
- Convent PDPintemal 82 - Fosilion Speed Sensor 1
. Bus Cantaller 83 - Position Speed Sensor?
Ennor Behaviour (COFADEW/EH S Fostion Hulput Valage
Systembus 91 - Fitered Absolute Curent
92 Fitered Feference Voltage V.t
119 - lalpha
120 - Ude
121 -la
122-1b
12316 o
< o 3
‘ i v« i v
|'| Default value: 52 - Analog Input MFILA
10.3.4.11 0x3021/0 Actual Value Long 1
Index | Sub-index Meaning Data type Access Map | Def.-Val

0x3021 0

Actual Value Long 1

Unsigned32

ro

Tx

Object 0x3021 shows the actual value of the long source which can be selected via parameter

CANopen 0x3021 Act.

Default setting: 9-z

Value Long 1 1417.

ero.

B VPlus 8.04 - FAINV20120417.vch = | B S
File Edit View ?
=2Hd & « = Q [ e, R, @ Finished
Frequency Inverer Dala Parameter Data Set [ Data Set1 Data Set 2 Dats Set 3
Machine Data &3 365 CAN Baud Rate 6 250 kBit/s
System Data 4 367 CAN Node Number El
Operational Behaviour #1423 CANopen 043007 Perc. Act. Value Sourcel 52 - Analog Input MFITA
E“‘m”g coh $ 1414 CANopen 03008 Perc. Act. Value Sourcs? 52 - Analog Input MFI14
i $3 1415 CaNopen 43011 Act, Value Word] 52 Analog Input MFI14
W[ Cortrol irteretpue 4 1475 CalNopen 03012 At Value Word2 52 - Analog Input MFI14
Control Functions 3-Zero
| Special Functions 7 1418 CANopen 053022 et Value Long?2 -
ator Freuercy
Aetual Values 12-Tech, Controller Freq Output
Enow Protal 14~ ovmep Doty
Bl Commurication 16 - -Limit Dutput |
RG485 # F5232 13 - Eleciranic Gear 3
CANopen / DeviceNet 310 : EE:E; E,”qu';f; Freq. Range
Ethemet 45 - Froin Oulput
Conwert PDP/intsmal 46 - KeyPad Gate Ouiput
Buzs Controller 0 - Reference Analog Value MFI14
Error Behaviour (COP/DEV/EN gg - Ea:erence éna\ng Val"& EM-SIHNA
- Rieference Fiequency Channel
Systembus 80 - Speed Sensor 1
1 - Speed Sersor 2
93 - Slip Compensation
109 - Udc-Controller
111 - Slip Frequency
112 - Speed Contraller Control Dev.
115 - Fixed Frequency 5
116 - Fised Frequency 6 o
<« [ 3 ‘4 <] 1 » »
Default value: 9 - Zero
10.3.4.12 0x3022/0 Actual Value Long 2
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3022 0 Actual Value Long 2 Unsigned32 ro Tx

Object 0x3022 shows the actual value of the long source which can be selected via parameter

CANopen 0x3022 Act.

Value Long 2 1418.

Default setting: 9-zero.
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-
B VPlus 204 - FAINV20130417.vch e ]
File Edit View 2

=H &« Q [ %, I, | ¢ Finished
Frequency Invertsr Data Parameter Data Set 0 | Data Set 1 Data Set 2 Data Set 3
Machine Data &3 365 CoN Baud Fiate £ - 250 kBit/s
System Diata #5387 CAN Nods Number 1
g"e_'a"“'"a'ae'"av‘w 7 1423 CaNapen 0x3007 Perc. Act. Value SowceT 52 - Analog Input MFI14,
E““m”g e &5 1414 CaNopen 043002 Perc. Act, Value Souice2 52 - Analog Input MFI14
F\:lnerrenzz‘\:jlu:s it $54 1415 C&Nopen 043011 Act. Valus Word! 52 - Analog Input MFI1A
5 1416 CaMapen DEM2 Act. Value Word2 52 - Analog Input MFITA
Contol Inputs/Mutputs =
Corttal Functons 1417 CAMopen DRA021 Act Yalus Longl 9-Zern
Special Functions 9-Zein
M| = Actual Values :
or Frequency
Error Fratoecl 12 Tech. Controller Freq Dutput i
I 5 Commurnication 16 Soen Dot
RS485 / RS232 16 - I-Limit Output |
CAMopsr 7 DevicsNst 18 - Elecharic Gesr £
N Ethemet 20 - Rotar and Stater Freq, Fiange
Corvvest PP internsl a EE’,;E:S’&"‘;TW N
Bus Contraller 46 - KeyPad-Gate Dutput
Enror Behaviour [COF/DEY/Et il - Riefersnce Arsiog alus MFIT4
Systembus 53 - Reference Analog Yalie EM-51IMA

62 - Reference Fraquency Channel

80 - Speed Sensor 1

&1 - Speed Sensor 2

93 - Slip Compensation

f 109 - Ude Contraller

111 - Slip Frequency

112 - Speed Controller Control Diev

115 - Fived Frequency §

115 - Fived Frequency 6 o
. v

< [ ] » <

Default value: 9 - Zero

10.3.4.13 0x3111/0 Ref. Value Word 1

Index | Sub-index
0x3111

Meaning Data type

Via object 0x3111, you can write a word source — e.g. parameter TxPDO1 Word 1 950 of Systembus.
The value of object 0x3111 is available as a source and can be selected as
762 - CANopen 0x3111 Ref. Value via a choice list for parameters.

-
B VPlus 8.04 - FAINV20130417 vcb =
File Edit View ?

=H &« = Q = [ %, I, | ¢ Finished
Control Inputs/Tutputs » || Parameter [ Dataset0 [Dataseti | Dataget2 | Dataset
Control Functions 5 945 T2PDOT Booleant 7-FALSE
Special Funclions $% 947 TxPDO1 Boolean2 7-FALSE
‘;“”‘EF"VG'UESI £ 943 T:PDO1 Boolean3 7-FALSE
| | 'D‘“'Ct“_' 5 543 15PO0T Boolesrd 7 FALSE
mmunication =
no4tE / RS0 _ ||eEE 1 762 - CiNopen 043111 Rief. Value Wordl =
fl CAMopen / DevicsNet & 551 TWPDO1 Word2 726 - R=PD03 Worda -
Ethemet #3552 TiPDO1 word3 727 - RuPDO3 Wordd
740 - Remate Contral Word
Convert PDP/intermal 7 953 T:PDO1 Wordd 741 - Fromot Siate wrd
Bus Contraller 2 954 TuPDOT Long? 742 - MCl; Modes of Operation
Enor Behaviou (COR/DEY, | | (B2 955 T#PDD1 Long2 2 o
B Systembus CANopen 0x3112 ek, Value ‘Word2
Basic Setlings 770 FOP Rm.s. cunent
- Master Functions 771 - PDF active current
- SYHCAdentifier r ;;% - \é\farngﬂg State
[l . | 3 - Enor State
ggg; gde“:"e' 776 - DubF-PDPeony-nord]
ol Active 777 - DutFPDPeony-word2
- PDO-dentifier 807 - Obj. 0x5060 Modes of Operation
THFO0-Function 808 - Obj 048071 Target Torqus =
J 15 - Obj D+3006 Reference Percentage E
?"PDD‘F”"C“D” 873 - Actusl Motion Block 3
meaut 230 - Actual Motion Mode -
T&FDO1 Objects 899 - Mation Black to Resume
-~ TPDOZ Objects 900 - Control Status
. THPDO Objects 901 - Software Status il
- Synchrorization - AT ML
E P T— ] m r
Default value: 9 - Zero

10.3.4.14 0x3112/0 Ref. Value Word 2

Index | Sub-index
0x3112
Via object 0x3112, you can write a word source — e.g. parameter TxPDO1 Word 2 951 of Systembus.
The value of object 0x3112 is available as a source and can be selected as
763 - CANopen 0x3112 Ref. Value via a choice list for parameters.

Meaning Data type Access Def.-Val
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o
B VPlus 204 - FAINV20130417.vck =l ]

File Edit View 2
FHEH & & aq e ¢ ey B | B Finished
Contral Inputs/Dutputs « | [ Parameter [ Datasetn [ Dataset1 Data Set 2 [Dataset3
Corral Functions &3 345 THRDO1 Bookean] 7 -FALSE
“pecial Functions 4 947 T4PDO1 Booleanz 7 -FALSE
:“‘”‘EF"VG'”ESI 7 348 TxPDO1 Boolean3 7-FALSE
5 E”D’ 'D‘“'Ct“_' $ 943 THPDO1 Bocleand 7 -FALSE
i R _||#8 550 Dot Word! 9-Zero
CaNopen / DeviceNet & E5 763 - CAMopen (43112 Fief. Valie Word2 |
f Ethemet g%? TxPDO1 Word3 742 - MCI: Modes of Operation a
; 953 TuPDO1 Wordd 744 - WO Act Speed fipm]
Convert PDP/intemal
P & 554 T4P001 Long! 762 CaNopen Dx3111 Ref. Value word]
I Errar Behaviour (COP/DEY,| £ 955 T:PDOT Long? 770- FDP R.m.s. current
B Systembus 771 - POP active cunent
Basic Seltings 752 Waming State
i Master Funcians 775 - DutF-PDPoor-word]
SN dentifer 3 777 - QutF-PDFcony-word2
SD07dentifer 28‘5 - EE! DD’EEUD%D TMndesTnf Operation
SD02 Set Acti - Obj 0+6071 Target Torque
- PDOMd E“ e 815 - Dby 0x3006 Reference Percentage
Entilier 879 - Actual Motion Block
- TePDO-Function 880 - Actual Motion Mode
i - RsPDO-Function 899 - Mation Block ta Rlesume: 1
. Timeout 500 - Cantrol Status
- THPDO Objects gg;jﬁ%’;g&f“‘s -
I - T+PDO2 Dbjects 2511 - FT-Dutput Current 1 m
- T¥PDO3 Objects 2512 - FT-Output Current 2
-~ Synchionization e 2513 FT-0uiput Curert 3 i
| - ot Crnzeast
< . » « m »

Default value: 9 - Zero

10.3.4.15 0x3121/0 Ref. Value Long 1

Index | Sub-index Meaning Data type Access Def.-Val

Via object 0x3121, you can write a long source — e.g. parameter TxPDO1 Long 1 954 of Systembus.
The value of object 0x3121 is available as a source and can be selected as
764 - CANopen 0x3121 Ref. Value via a choice list for parameters.

r o
§ VPlus 8.04 - FAINV20130417 wcb = ]
File Edit Yiew 2

=H & 4 Q = * ey e | R Finished
Control Inputs/Outputs » || Parameter | DataSetn | DataSet1 Data Set 2 Data Set 3
Corrol Functions &3 345 THRDO1 Booleant 7-FALSE
Special Functions #4947 T4PDO1 Boolean? 7-FALSE
:“‘”‘EF‘,VE‘“ET £ 348 T5PDO1 Boolean3 7-FALSE
E”D’ ’°5“|D #4943 THPDOT Booleard 7-FALSE
E Dmﬂm;‘;";;/‘ugszaz ~||#8 950 THPDO1 Word! 9. Zsra
il oy &5 351 THRDOT Word2 9-Zew
open / Devicaet
e $5 352 T4PDOT Word3 9-Zera
I Convert PDP/intermal &53 TAPDO1 Wordd 9-Zer
Bus Controller EE 764 - CANopen 03121 Ref ValueLongl |
Enor Behaviow (COP/DEY, #4955 T:PD01 Longz £89 - Outpul Fosiion Controlle 1. Giear -
Ml = sestembus 590 - Index Contioller Dutput
e Dot
Master Funelians 112 - RePDO2 Long!
S NC-dentifier 3 719-AxPDOZ Long?
SDO1-Identifier 728 RED03 Lurg?
i ang
E‘EEZ‘:eI fD“VE 738 - RePDOT Long] esrapolated
HAdentfier 743 - At Position [User Units]
T4PDO-Function 745 - M Act. Speed ufs]
RPDO-Function 747 - Contol
[ - e bz
¥ \2E 774 - DutF-FDPeony-long] bl
T+FDO2 Objects 775 - DutF-PDPeomy-long2
T4FDO3 Objects £31 - Output Fmias Loadestimation
Synchronization . 2501 - FT-Output Frequency 1 £
- 2502 - FT-Olutput Frequency 2
o 0 v “ 2503 - FT-Output Frequency 3 L] v
2504 - FT-Output Frequency 4 o
Default value 9 - Zero P P ——
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10.3.4.16 0x3122/0 Ref. Value Long 2

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x3122

Via object 0x3122, you can write a long source — e.g. parameter TxPDO1 Long 2 955 of Systembus.
The value of object 0x3122 is available as a source and can be selected as
765 — CANopen 0x3122 Ref. Value via a choice list for parameters.

- N
B VPlus 804 - FAINV20130417.vch [E=RE )
File Edit View 2

=Hd & 4 = q © [ %, i | R Finished
Contral Inputs/Dutputs « |[Parameter | Datasetn | Dataset1 [ DataSetz [Datasers
Control Funstions #4945 TPDO1 Booleant 7-FALSE
Special Functions 4 347 TWFDO1 Boolean2 7-FALSE
’;“‘”aF"Va‘“ET £ 348 THPDO1 Boolean3 7-FALSE
E”D’ 'DFWID £ 343 TWPDO1 Boolsand 7-FALSE
| Eﬂm:;:g?/‘”;s - 4 950 T+PDOT Wordl 9.-Zenm
' CaNopen / Devicehzt £ 551 TWRDO1 Word2 §-Zew
Ciherer £ 352 TWRDO1 Word3 §-Zew
- Convert POP/intemal 553 TPD01 wordd 3+ Lem
-+ Bus Controller ﬂaa T4PDO1 Longl 3-Zeio
. Entor Behaviour [COP/DEY. FE]555 T4P001 Lang2 [ 765 - CANopen 043122 Fie. Value Long2 |
B Systembus [683 - Dutput Position Controller EI Gear
Basic Settings ggg - :;dss &DHLUDIIE% Output
- Master Functi - Hal ang
S?;;" d::;"::“ 709 A+PDOT Long?
= 713 - RsPDO2 Long]
5001 dentitier 719 - RxPDO2 Long2
SD02 Set Active gg-gxggggtmg;
FDO-Identi i ong
DO P 738 - RsPDO1 Lang] estrapolated
# unetion 743 - At Position [User-Urits]
-~ RPDO-Furction 745 - MCI: Act. Speed uls]
Timeout 747 - Contowing Enor [User Units]
T4PDO1 Objects 4 - CANopen (43121 Frel. Value Longl
- T«PDO2 Objects
- T+PDO3 Objects 775 - DubF-PDPconylong2 B
Swnchranization I- 831 - Output FraM ax Loadestimation
501 - FT-Output Frequency 1 s 000000
< m 3 4 2502 - FT-Output Frequency 2 D
2603 - FT-Output Frequency 3 L
Default value: 9 - Zero 2504 - FT-Output Frequency 4 -

10.3.4.17 Ox5F10/n Gear factor

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x5F10 0 Highest sub-index supported Unsigned8 ro No 3
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Electronic Gear: Slave o Profile Positioning mode

o Table Travel Record mode (Elec-
tronic Gear operation)

Velocity mode

Profile Velocity mode
Homing mode

Move away from Limit Switch

o O O O

o Non motion Control (conf.  x40)

Object Ox5F10 active motion block is available in Electronic Gear: Slave mode in motion control

configurations (P.30 = x40). The Electronic Gear: Slave mode is activated by object 0x6060 modes of
operation set to -3.

With the Gear factors (numerator and denominator) a multiplier for the master speed can be set up.

The Slave speed results in:

Numerator 0x5F10/1
X
Denominator 0x5F10/2

USlave = VMaster

Limitation of acceleration when the gear factor is changed is effected via Object 0x5F10/3 Gear Factor:
Resync on change. The slave is resynchronized with the master when the gear factor has changed. This
function avoids sudden speed changes.

Alternatively the parameters 1123, 1124 and 1142 can be used instead of the Objects.

Usage of the Objects will write the parameters in RAM (data set 5).

[0- Off | Resynchronization is switched off. |
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The slave is resynchronized with the master frequency when the gear
factor has changed.

The drive adjusts to the new frequency. The acceleration ramps set in
Obiject 0x6083 Profile Acceleration is considered.

0x5F10/1 Gear factor Numerator 1123 Gear Factor Numerator
0x5F10/2 Gear factor Denominator 1124 Gear Factor Denominator
0x5F10/3 Gear factor Resync on change 1142 Resync. on Change of Gear-Factor

10.3.4.18 Ox5F11/n...0x5F14/n Phasing 1...4

Index | Sub-index Meaning Data type Access Map | Def.-Val
Ox5F11 0 Highest sub-index supported Unsigned8 ro No 3
Object works in: Object does not work in:
—  Motion Control: ~  Motion Control:
o Electronic Gear: Slave

o Profile Positioning mode
o Table Travel Record mode Velocity mode

(Electronic Gear operation) Profile Velocity mode
Homing mode

Table Travel Record mode
Move away from Limit Switch

O O O O O

— Non motion Control (conf. # x40)

Objects 0x5F11 Phasing 1, 0x5F12 Phasing 2, 0x5F13 Phasing 3 and 0x5F14 Phasing 4 active motion
block is available in Electronic Gear: Slave mode in motion control configurations (P.30 = x40). The
table travel record mode is activated by object 0x6060 modes of operation set to -3.

For better readability in the following section Object 0x5F11 is used. For Objects 0x5F12,

0x5F13 und Ox5F14 the descriptions apply correspondingly.

With the phasing function, the slave position is offset from the received position of the master by the
value entered in Ox5F11/1 Phasing 1. Offset.

The function is started via Bit 9 of the Control Word. After start, Ox5F11/2 Phasing 1: Speed and
O0x5F11/3 Phasing 1: Acceleration are used until the slave position is offset from the master position by
Phasing 1: Offset.

During Phasing the Status word bit 8 "Phasing Done" is set to "Low". As soon as the Phasing is finished
or cancelled, the Bit is set to "High". After first switch-on (or after a device reset) the "Phasing Done"
bit is also "Low".

The values of Objects 0x5F11/n...0x5F14/n are limited as follows:

No. Object Min. Max.

OX5F11/1

OX5F12/1 - -2147483647 2147483647
OX5F13/1 Phasing: Offset (= 0x8000 0001) (= OX7FFF FFFF)
OX5F14/1

OX5F11/2

OX5F12/2 o 2147483647
0X5F13/2 Phasing: Speed 1 (= OX7FFF FFFF)
0x5F14/2

8/21 CM-Ethernet/IP ACU 99



@) Bonfiglioli

Ox5F11/3

0x5F12/3 . . 2147483647
0x5F13/3 Phasing: Acceleration 1 (= OX7FFF FFFF)
0x5F14/3

Start Phasing

Phasing done

Speed :
y :
Phasing: Speed

v

N

VMaster“
Phasing: Acceleration
N Master position evaluated by the slave
Position : :
4 § Phasing: Offset

physical master position

.
L

Via Objects 0x5F11, 0x5F12, Ox5F13 and 0x5F14 four different Phasing profiles can be created. The
Phasing Profile is selected via Control word bits 12 and 13.

Phasing select Phasing Profile
Bit 13 Bit 12
0 0 1 (Ox5F11)
0 1 2 (0x5F12)
1 0 3 (0x5F13)
1 1 4 (0x5F14)

Alternatively the parameters 1125, 1126 and 1127 can be used instead of the Objects. The 4 data
sets of the parameters correspond to the 4 Objects. Usage of the Objects will write the parameters in
RAM (data set 6...9).

Ox5F11/1 Phasing 1: Offset 1125.1 Phasing: Offset
0x5F12/1 Phasing 2: Offset 1125.2

0x5F13/1 Phasing 3: Offset 1125.3

0x5F14/1 Phasing 4: Offset 11254

O0x5F11/2 Phasing 1: Speed 1126.1 Phasing: Speed
0x5F12/2 Phasing 2: Speed 1126.2

0x5F13/2 Phasing 3: Speed 1126.3

0x5F14/2 Phasing 4: Speed 1126.4

0x5F11/3 Phasing 1: Acceleration 1127.1 Phasing: Acceleration
0x5F12/3 Phasing 2: Acceleration 1127.2

0x5F13/3 Phasing 3: Acceleration 1127.3

0x5F14/3 Phasing 4: Acceleration 1127.4
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10.3.4.19 O0x5F15/0 In Gear Threshold

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x5F15

Object works in: Object does not work in:

— Motion Control:
o Electronic Gear: Slave
o Table Travel Record mode

— Motion Control:

o Profile Positioning mode
Velocity mode
Profile Velocity mode
Homing mode
Move away from Limit Switch

O O O O

— Non motion Control (conf. # x40)

The Status Word Bit 10 "In Gear" is set if the relative deviation between master- and slave-position is
lower than the value of 0x5F15/0 In Gear Threshold for at least 0x5F16/0 In Gear Time .

When 0x5F15/0 In Gear Threshold is set to zero, the signal "in gear" is set as soon as
the drive reaches the master speed.

The signals "In Gear" are reset in the following occurrences:

— The relative deviation between master and slave position exceeds the value of 0x5F15/0
In Gear Threshold.

— The speed of the master drive exceeds the value of Maximum Speed *.
*) Maximum speed refers to either 0x6046/2 v/ velocity max amount or Maximum frequency 419. It is set either

via 0x6046/2 v/velocity max amount [rpm] or Maximum frequency 419 [Hz]. Maximum frequency 419 is usually
set up during motor commissioning.

The value range of des Object 0x5F15/0 is limited as follows:

No. Object Min. Max.
2147483647
0x5F15/0 In Gear Threshold 0 (= Ox7FFF FFFF)

Alternatively parameter "In-Gear"-Threshold 1168 can be used instead of the Object 0x5F15/0 In Gear
Threshold.

[ 0x5F15/0 In Gear Threshold | 1168 "In-Gear"-Threshold

10.3.4.20 O0x5F16/0 In Gear Time

Index | Sub-index Meaning Data type Access Map | Def.-Val
[ 0x5F16
Object works in: Object does not work in:
—  Motion Control: — Motion Control:
o Electronic Gear: Slave o Profile Positioning mode

o Table Travel Record mode Velocity mode
Profile Velocity mode
Homing mode

Move away from Limit Switch

O O O O

— Non motion Control (conf. # x40)

The Status Word Bit 10 "In Gear" is set if the relative deviation between master- and slave-position is
lower than the value of 0x5F15/0 /n Gear Threshold for at least 0x5F16/0 In Gear Time .
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If parameter 0x5F15/0 In Gear Threshold is set to the value zero the signal "In Gear" is
set when the drive attains the master speed.

The signals "In Gear" are reset in the following occurrences:

— The relative deviation between master- and slave-position exceeds the value of 0x5F15/0
In Gear Threshold.
— The speed of the master drive exceeds the value of Maximum Speed *.

*) Maximum speed refers to either 0x6046/2 v/ velocity max amount or Maximum frequency 419. It is set
either via 0x6046/2 v/ velocity max amount [rpm] or Maximum frequency 419 [Hz]. Maximum frequency
419 is usually set up during motor commissioning.

The Position Controller (0x5F17 Position Controller) can cause a higher overall speed than
Maximum speed. However the Position Controller does not affect the Signal "In Gear".

The value range of des Object 0x5F16/0 is limited as follows:

No. Object Min. Max.
. 65535
In Gear Time [ms] 1 (= OXFFFF)

Alternatively parameter "In-Gear “-Time 1169 can be used instead of the Object 0x5F16/0 Inn Gear Time.

[ Ox5F16/0 In Gear Time | 1169 In Gear-Time |

10.3.4.21 O0x5F17/n Position Controller

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x5F17 0 Highest sub-index supported Unsigned8 ro No 2
Object works in: Object does not work in:
— Motion Control: — Non motion Control (conf. # x40)
o All modes

The position controller evaluates the positioning operation (target/actual position) and tries to control
the drive such that it comes as close as possible to the specifications. For this purpose, an additional
frequency is calculated for compensation of position deviations. By setting the corresponding parameter,
this frequency can be limited. The parameter settings of the position controller determine how quick
and to what extent position deviations are to be compensated.

Via the Position Controller:Time Constant , you can define the maximum time in which the position
deviation is to be compensated.

Via parameter Position Controller:Limitation, you can define to which value the speed is limited for
compensation of the position deviation.

NOTICE

Risk of component damage!

The Output of the Position Controller is not limited by 0x6046/2 v/ velocity max amount
(or Maximum frequency 419). The Maximum speed* limits the value of the Motion Profile
generation. Caused by the addition of the Profile generator reference speed and the
output of the Position Controller higher frequencies than Maximum speed* can occur.

e Observe all relevant settings carefully.

Maximum speed* and Limitation 1118 must be set for fitting values during the commissioning.
Chapter 18.4 contains conversion formulas between Hz, rpm and u/s.
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Bonfiglioli Vectron recommends:

e Set Maximum speed™ to 90 % of the mechanical rated speed and the Limitation 1118 of the Posi-
tion Controller to the value corresponding to 10 % of the Maximum frequency.

*) Maximum speed refers to either 0x6046/2 v/ velocity max amount or Maximum frequency 419. It is set either
via 0x6046/2 v/velocity max amount [rpm] or Maximum frequency 419 [Hz]. Maximum frequency 419 is usually
set up during motor commissioning.

The values of Objects 0x5F17/n are limited as follows:

No. Object Min. Max.
0x5F17/1 Position Controller: Time Constant 1,00 ms 300,00 ms
o e 2147483647
0x5F17/2 Position Controller: Limitation 0 (= Ox7FFF FFFF)

Alternatively the parameters 1104 and 1118 can be used instead of the Objects.

0x5F17/1 Position Controller: Time Constant 1104 Time Constant
0x5F17/2 Position Controller: Limitation 1118 Limitation
Example:

Position deviates by 1 motor shaft revolution, time constant is set to 1 ms. The position controller will
increase the motor frequency by 1000 Hz in order to compensate the position deviation. Parameter
Limitation 1118 must be set accordingly.

Controller block diagram
Acceleration

Pre-Controller

| isq Ref APC

fAr.l
+ : i IS0, o
+ Speed Controller
Speed Controller Limitation
Trajectory +
generator Afe o~
N
.z S Limitation
Position Position Controller
S Controller

In order to avoid oscillations of the drive while it is at standstill, amplification is reduced to 50 % of the
parameterized value for small position deviations
Amplification [%]
A

: : : ; » Control deviation
-0.50 -0.25 0.00 025 0.50  of position [°]

The following behavior may indicate that the controller parameters are not configured properly:

— drive is very loud
— drive vibrates
— frequent contouring errors
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inexact control

For the setting options of other control parameters, e.g. speed controller and acceleration pilot control,
refer to the operating instructions of the frequency inverter.

Optimize the settings in actual operating conditions, as control parameters for speed

controller and acceleration pilot control depend on actual load. Optimize with different

load types to obtain a good control behavior in all situations.

10.3.4.22 O0x5F18/0 M/S Synchronization Offset

0x5F18

Index | Sub-index

Meaning

Data type Access

Map

Def.-Val

@)

Object works in:

—  Motion Control:

Table Travel record mode

Object does not work in:

— Motion Control:

o Profile Positioning mode

Velocity mode

Homing mode

O O O O O

Profile Velocity mode

Table Travel record mode
Move away from Limit Switch

o Non motion Control (conf. # x40)

The M/S Synchronization Offset can be used in the electronic gear functionality to align the Slave drive
to the absolute position of the master drive.
Comply with chapter 12.4.7.2 "Master/Slave Position Correction".

a

When using this functionality master drive and slave drive have to use the same
mechanical characteristics (i.e. gear transmission ratios) and use the same reference
system.

The values of Object 0x5F18/0 are limited as follows:

No. Object Min. Max.
- -2147483647 2147483647
0x5F18/0 M/S Synchronization Offset (= 0x8000 0001) (= OX7FFF FFFF)

Alternatively parameter 1284 can be used instead of the Objects.
| Ox5F18/0 M/S Synchronization Offset | 1284 M/S Synchronization Offset |
10.3.4.23 Ox5FF0/0 Active motion block

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x5FF0 0 Active motion block Unsigned8 ro Tx
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Object works in: Object does not work in:
— Motion Control: — Motion Control:
o Table Travel record mode o Profile Positioning mode

Velocity mode

Profile Velocity mode
Homing mode

Move away from Limit Switch
Electronic Gear: Slave

O O O O O

— Non motion Control (conf. # x40)

Object O0x5FF0 active motion block is only available in fable travel record mode in motion control
configurations (P.30 = x40). The table travel record mode is activated by object 0x6060 modes of
operation set to -1.

The data of active motion block displays the active motion block number in table travel record mode.
The Object refers to parameter Actual motion block 1246. Refer to the application manual "Positioning"
for the usage of the motion blocks.

10.3.4.24 O0x5FF1/0 Motion block to resume

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x5FF1 0 Motion block to resume Unsigned8 ro TX
Object works in: Object does not work in:
— Motion Control: — Motion Control:
o Table Travel record mode o Profile Positioning mode
o Velocity mode
o Profile Velocity mode
o Homing mode
o Move away from Limit Switch
o Electronic Gear: Slave
— Non motion Control (conf. # x40)

Object Ox5FF1 motion block to resume is only available in table travel record mode in motion control
configurations (P.30 = x40). The fable travel record mode is activated by object 0x6060 modes of
operation set to -1.

The data of motion block to resume displays the motion block to resume number in table travel record
mode. The Object refers to parameter Motion block to resume 1249. Refer to the application manual
"Positioning" for the usage of the motion blocks.

10.3.5 Device Profile Objects (0x6nnn)

10.3.5.1 0x6007/0 Abort Connection option code

Index | Sub-index Meaning Data type Access Map | Def.-vVal
0x6007

Object abort connection option code defines the operating characteristics of the frequency inverter in
the case of an error in the bus connection due to BusOff, RxPDO length error or NMT state change
(leaving of NMT state "Operational").

Depending on the setting of Local/Remote 412, the response of the setting of object 0x6007 will change
as shown in the following table.
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Operation mode Function with Function in
"Control via Statemachine” "Other control"
0 - No reaction Operating point is maintained. Op_erat!ng point is
maintained.
"Fault" status will be activated immediately. Factory
1 - Error .
setting.
7 -Sto Control command "Disable voltage" and switch to
P "switch on disabled" status.
. Control command "Quick stop" and switch to "switch on The co ntroIIe_r (state
3 - Quick-Stop machine) switches to

disabled d" status.
-1 - Ramp-Stop + |Control command "Disable operation" and switch to

"Fault" state immediately.

(Minus 1) Error "Error" status once the drive has been shut down.
=2 - Quick-Stop + |Control command "Quick stop" and switch to "Error"
(Minus 2) Error status once the drive has been shut down.

NOTICE

Object abort connection option code corresponds to frequency inverter parameter Bus
Error Behavior 388.

The parameter settings Bus Error Behavior 388 = -2...3 are evaluated depending on
parameter Local/Remote 412.

0x6007/0 Abort Connection option code -2 3
(=0xFFFE)
0 0
1 1
2 2
3 3
4 -1
5 -2

Writing of parameters Bus Error Behavior 388 and writing of object 0x6007 have the same
effect.

When object 0x6007 was written and a parameter saving instruction (Object 0x1010) was
generated after that, the value of 0x6007 will be saved in the non-volatile memory. When
the frequency inverter is switched on the next time, the value for 0x6007 set before will
be activated again and overwrite the setting of Parameter Bus Error Behavior 388.

B2

For details about possible faults, refer to Chapter 18.4 "Error messages".

10.3.5.2 0x603F/0 Error code

Index | Sub-index Meaning Data type Access Map | Def.-val
0x603F 0 Error code Unsigned16 ro No
In object error code, the last error that has occurred will be saved.

According to CANopen® DS402, a great number of possible error messages is specified. The following
list shows the relation between the error code displayed by the frequency inverter on the control panel
and the error saved in object error code.

Device DS402 Meaning
Error Error code
FOO | xx 00 | o0 No error has occurred
[Fo1 [ xx | 23 | 10 | Frequency inverter was overloaded |
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[ Fo2 | xx | 42 | 10 Case temperature outside the temperature limits |
[ Fo3 [ xx | 41 | 10 Inside temperature outside of temperature limits |
[ Fo4 | xx | 43 | 10 Motor temperature too high or sensor defective |
[ Fos | xx | 23 | 40 Motor phase current above current limit |
[ Fo7 | xx | 32 | 10 DC link voltage outside the voltage range |
[Fo8 [ xx | 51 | 11 Electronic voltage outside the voltage range |
[F13 [ xx | 23 | 30 Earth fault on frequency inverter output |
| Fyy | XX | 10 | 00 Other error messages |

If CANopen® DS402 error code 1000 = generic-error occurs, the error code can be read via parameter
Currenterror 260 (unsigned16). Parameter Current error 260 contains the error code in internal product-
specific format.
For the error code assignment table of the relevant messages, refer to the operating instructions.

In the emergency message, the error code of the frequency inverter is transmitted in bytes 4 ... 7 and

the DS402 error code in bytes 0 and 1.

10.3.5.3 0x6040/0 Control word
Index | Sub-index Data type Access Map | Def.-Val
0x6040

Object 0x6040/0 contro/word is relevant to the frequency inverter if parameter Local/Remote 412 is set
to "1 - Control via statemachine". Object 0x6040/0 contro/word is linked to the internal parameter
Control word 410. When using CANopen® use object 0x6040/0 contro/wordinstead of parameter Control
word 410.

Bit

OO NGOOUAWNRO

Switch on

Enable voltage

Quick stop (Low active)
Enable operation
Operation mode specific
Operation mode specific
Operation mode specific
Fault reset

Halt

Operation mode specific
Reserved

Manufacturer specific
Manufacturer specific
Manufacturer specific
Manufacturer specific

Manufacturer specific
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Bits 4, 5, 6 and 9 ... 15 are used in motion control configurations (P.30 = x40) only.
See chapter 12 "Control of frequency inverter" and 18.1 "Control Word/Status word

Overview",

10.3.5.4 0x6041/0 Status word

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6041 0 Status word Unsigned16 ro Tx

Object 0x6041/0 statusword shows the current state of the frequency inverter.
Object 0x6041/0 statusword is linked to the internal parameter Status word 411.
When using CANopen® use object 0x6041/0 statusword instead of parameter Status word 411.

Bit
Ready to switch on
Enable voltage
Switched on

Enable operation
Operation enabled
Operation mode specific
Fault

Fault reset

\Voltage enabled
Operation mode specific
10 |Quick stop (Low active)
11 |Manufacturer specific
12 |Switch on disabled

13 |Manufacturer specific
14 \Warning

Manufacturer specific
\Warning2

Bits 8, 12, 13 and 14 are used in motion control configurations (P.30 = x40) only.
See chapter 12 "Control of frequency inverter" and 18.1 "Control Word/Status word

Overview".

OO NOOUBAWNRO

10.3.5.5 0x6042/0 v/target velocity [rpm]

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x6042

Object works in: Object does not work in:

— Motion Control: — Motion Control:

o Velocity mode o Table Travel record mode
o Profile Velocity mode
] o Profile Positioning mode

— Non motion Control (conf. = x40) o Homing mode
o Move away from Limit Switch
o Electronic Gear: Slave

The object v/ target velocity is the reference speed for the frequency inverter. v/ target velocity is
interpreted as a rotational speed with unit min. The internal reference frequency of the frequency
inverter is calculated from the target velocity in min-! considering parameter No. of pole pairs 373.
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Parameter No. of pole pairs 373 has four different data sets. In applications with Motion
control (configuration = x40), only data set 1 is used.

In applications without Motion Control (configuration = x40), more than one motor is
connected to the frequency inverter in many cases (only one motor will be active at a time,
switched via contactor). These motors can have different numbers of pole pairs. In this
case, the entry in parameter No. of pole pairs 373 will be different in the four datasets.
Upon switching to a motor, object v/ target velocity must be written at least once in order
to enable calculation of the reference frequency of the frequency inverter with the right
number of pole pairs.

No. Object Min.
0x6042 v/target velocity -32768

Max.
32767

In Non motion Control configurations (conf. # x40) the v/ target velocity reference value is product-
internally connected to the Reference line value. This reference value is combined with the internal
reference frequency value from the frequency reference value channel in the input of the ramp function
(see chapter 12.3.3 "Reference value / actual value").

Ramp Generator
0x6042/0

I target Velocit; \
vitarge! elocity \
AN / Reference speed o(F
Ref. line value
0x6042/0 /‘ 0x6043/0 g
vl target Velocity vl velocity demand

0x6048/0

Speed Controller

| |Reference
current

+ ...s+ depending on
mode P 434

Internal Ref. valug
Ref. Freq. Source

vl velocity Acceleration

0x6049/0
vl velocity Deceleration

Actual speed

0x6044/0
vl velocity actual value

via P 475
0x604A/0
vl velocity Quick Stop
10.3.5.6 0x6043/0 v/velocity demand [rpm]
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6043 0 v/ velocity demand Integerl6 ro Tx

Object v/ velocity demand is the output quantity of the ramp function in unit min-t. The object has the
same notation as object v/ target velocity and can be read as an actual value. For calculation of v/
velocity demand, parameter No. of pole pairs 373 is considered (in the same way as described for object
v/ target velocity).

10.3.5.7 0x6044/0 v/velocity actual value
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6044 0 VI velocity actual value Integerl6 ro Tx

Object v/ velocity actual valueis the current speed of the drive in mint. The object has the same notation
as object v/ target velocity and can be read as an actual value. For calculation of v/ velocity actual value
demand, parameter No. of pole pairs 373 is considered (in the same way as described for object v/ target
velocity).

10.3.5.8 0x6046/n v/velocity min max amount
Index | Sub-index Meaning Data type Access Map | Def.-Val

0x6046 0 Hiihest sub-index suiiorted Unsiined8 ro No 2
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o

Object works in:

—  Motion Control:

— Non motion Control (conf. # x40)

All modes

Object does not work in:

Object vl velocity min max amount comprises Subindex 01 = vl velocity min amount and Subindex 02
= vl velocity max amount.
The unit of 0x6046/n v/ velocity min max amountis min (positive values only). The value of 0x6046/n
vl velocity min max amount is converted to a frequency value internally, considering parameter No. of
pole pairs 373 (in dataset 1).
Writing of object 0x6046/1 v/ velocity min amount will automatically generate a write instruction for
parameter Minimum frequency 418 to RAM (= dataset 5, all datasets in RAM only).
Writing of object 0x6046/2 v/ velocity max amount will automatically generate a write instruction for
parameter Maximum frequency 419 to RAM (- dataset 5, all datasets in RAM only).
The default setting depends on the motor settings used.

amount, 0x6042 v/ target velocity is limited to the relevant values.

When the reference value specified with object 0x6042 v/ farget velocity is smaller than
object value 0x6046/1 v/ velocity min amount or greater than 0x6046/2 v/ velocity max

8 O

. . 32767
0x6046/1 v/ velocity min amount (RPM) 1 (= OX7FFF)
. 32767
0x6046/2 v/ velocity max amount (RPM) 1 (= OX7FFF)
Output
A
Velocity max amount
Velocity min amount /
Input
>

Velocity min amount

.
,
&"
%
.
q
L,
.

Velocity max amount

When objects 0x6046/1 or 0x6046/2 are written and a save parameters instruction is
generated after that (object 0x1010), the object values in the non-volatile memory will be

saved. When the frequency inverter is switched on the next time, the values set before will
be activated again and overwrite the settings of parameters Minimum frequency 418 and

Maximum frequency 419.

output of the Position Controller can be limited by Limitation 1118.

In Positioning applications the overall speed can fall below or exceed the limits defined by
Minimum and Maximum frequency due to the influence of the Position controller. The

10.3.5.9 0x6048/n v/velocity acceleration
Index | Sub-index Meaning Data type Access Map | Def.-val
0x6048 0 Highest sub-index supported Unsigned8 ro No 2
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Object works in:

—  Motion Control:
o Velocity mode

— Non motion Control (conf. # x40)

Object does not work in:

—  Motion Control:

o Table Travel record mode
Profile Velocity mode
Profile Positioning mode
Homing mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

With object 0x6048 v/ velocity acceleration the change of speed and startup time is set in velocity
mode. Object 0x6048 v/ velocity acceleration comprises delta speedin min™ and defta time in seconds.
The frequency gradient during startup is written to parameters Acceleration clockwise 420 and
Acceleration anticlockwise 422 (dataset 5, all datasets only in RAM). Both parameters are set to the same
value. The values of parameters Acceleration clockwise 420 and Acceleration anticlockwise 422 are
converted to a value in unit frequency/second, considering parameter No. of pole pairs 373 (in dataset

1).
The gradient is changed internally by the change in objects delta-time or delta-speed.
32767
0x6048/1 Delta speed (RPM) 1 (= OX7FFF)
_ 65535
0x6048/2 Delta time (sec) 1 (= OXFFFF)
A speed
delta speed
delta time
>
time

a

When objects 0x6048/1 or 0x6048/2 are written and a save parameters instruction is
generated after that (object 0x1010), the object values in the non-volatile memory will be

saved. When the frequency inverter is switched on the next time, the values set before will
be activated again and overwrite the settings of parameters Acceleration clockwise 420 and

Acceleration anticlockwise 422.

10.3.5.10 0x6049/n v/velocity deceleration

Index | Sub-index Meaning

Data type Access Map | Def.-Val

0x6049 0

Highest sub-index supported

Unsigned8 ro No 2

Object works in:

—  Motion Control:
o Velocity mode

— Non motion Control (conf. = x40)

Object does not work in:

—  Motion Control:

o Table Travel record mode
Profile Velocity mode
Profile Positioning mode
Homing mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

With object 0x6049 v/ velocity deceleration the change of speed and shutdown time is set. Object
0x6049 v/ velocity deceleration comprises delta speedin min and delta time in seconds.
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The frequency gradient during shutdown is written to parameters Deceleration clockwise 421 and
Deceleration anticlockwise 423 (dataset 5, all datasets only in RAM). Both parameters are set to the
same value. The values of parameters Deceleration clockwise 421 and Deceleration anticlockwise 423 are
converted to a value in unit frequency/second, considering parameter No. of pole pairs 373 (in dataset
1).

The gradient is changed internally by the change in objects delta-time or delta-speed.

No. Object Min. Max.
32767
0x6049/1 Delta speed (RPM) 1 (= OX7FFF)
_ 65535
0x6049/2 Delta time (sec) 1 (= OXFFFF)
A speed
delta speed
delta time
>
time

ﬂ When objects 0x6049/1 or 0x6049/2 are written and a save parameters instruction is

generated after that (object 0x1010), the object values in the non-volatile memory will be
saved. When the frequency inverter is switched on the next time, the values set before will
be activated again and overwrite the settings of parameters Deceleration clockwise 421 and
Deceleration anticlockwise 423.

10.3.5.11 0x604A/n v/velocity quick stop

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x604A 0 Highest sub-index supported Unsigned8 ro No 2

Object works in: Object does not work in:

—  Motion Control: —  Motion Control:

o Velocity mode o Table Travel record mode
o Profile Velocity mode
] o Profile Positioning mode

— Non motion Control (conf. = x40) o Homing mode
o Move away from Limit Switch
o Electronic Gear: Slave

With object 0x604A v/ velocity quick stop, you can set the quick stop deceleration. Object 0x604A v/
velocity quick stop comprises speed change in min™! and shutdown time in seconds.

The frequency gradient during shutdown is written to parameters Emergency Stop Clockwise 424 and
Emergency Stop Anticlockwise 425 (dataset 5, all datasets only in RAM). Both parameters are set to the
same value. The value of parameters Emergency Stop Clockwise 424 and Emergency Stop Anticlockwise
425 are converted internally to a value in unit frequency/second, considering parameter No. of pole pairs
373 (in dataset 1).

The gradient is changed internally by the change in objects delta-time or delta-speed.

No. Object Min. Max.
0x604A/1 Delta speed (rpm) 1 (=302x776F7FF)
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. 65535
0X604A/2 Delta time (sec) 1 (= OXFFFF)
A speed
delta speed
delta time
>
time

When objects 0x604A/1 or 0x604A/2 are written and a save parameters instruction is
generated after that (object 0x1010), the object values in the non-volatile memory will be
saved. When the frequency inverter is switched on the next time, the values set before will

be activated again and overwrite the settings of parameters Emergency Stop Clockwise 424
and Emergency Stop Anticlockwise 425.

10.3.5.12 0x6060/0 Modes of operation

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6060
Object works in: Object does not work in:
—  Motion Control: — Non motion Control (conf. # x40)
o All modes

With object 0x6060 modes of operation, the designated operation mode of the inverter is set. Depending
on the used configuration of the inverter, there are different choices feasible.

Available values for modes of operation with inverter in motion control configuration (P.30 = x40 and
412 |ocal/Remote = "1 — Control via Statemachine"):

Dec. / Mode
1 —  Profile position mode
2 —  Velocity mode (Default)
3 —  Profile velocity mode
6 .

—  Homing mode
/ —  Interpolated position mode - not supported by EtherNet/IP™
8 —  Cyclic sync position mode - not supported by EtherNet/IP™
K —  Cyclic sync velocity mode - not supported by EtherNet/IP™
1 —  Table travel record (manufacturer specific mode)
-2 —  Move away from Limit switch (manufacturer specific mode)
-3 —  Electronic Gear: Slave (manufacturer specific mode)

Object 0x6060 modes of operation is limited as described in the table.
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No. Object Min. Max.
0x6060/0 Modes of operation -3 | OxFD 9

Available value for modes of operation with inverter in non-motion control configuration (P.30 = x40
and 412 Local/Remote = "1 — Control via Statemachine™)

R- velocity mode |

The inverter in non-motion control configuration ignores all settings other than "2". When accessing via
SDO, an SDO fault message is generated, that prompts the invalid value.

For further information see chapter 12 "Control of frequency inverter".

10.3.5.13 0x6061/0 Modes of operation display

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6061 0 Modes of operation display Integer8 ro TX
Object works in: Object does not work in:
— Motion Control: — Non motion Control (conf. # x40)
o All modes o Value always "2"

Object 0x6061 modes of operation display acknowledges the previously set value of modes of operation
by displaying the same value as modes of operation.

After setting 0x6060 modes of operation, the PLC must wait for this acknowledgement
before sending any other command to the inverter.

For further information see chapter 12 "Control of frequency inverter".

10.3.5.14 0x6064/0 Position actual value

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6064 0 Position actual value Integer32 ro Tx
Object works in: Object does not work in:
— Motion Control: — Non motion Control (conf. # x40)
o All modes

Object 0x6064 position actual value represents the actual value of the position measurement device in
user units.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.
The value is the same like stated in parameter Actual Position 1108.

10.3.5.15 0x6065/0 Following error window

Index | Sub-index Meaning Data type Access Map Def.-Val
0x6065
Object works in: Object does not work in:
—  Motion Control: — Non motion Control (conf. # x40)
o All modes

Object 0x6065 following error window is used to set the threshold of a device warning when the
following error becomes too big.

In the application manual "Positioning”, the term "Contouring error" is used instead of the
CANopen® term "Following error".
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Object 0x6065 following error window defines a range of tolerated position values symmetrical to the
position demand value defined in user units.

The valid value range of object 0x6065/0 following error window is 0 ... 0x7FFF FFFF (23!-1). Writing a
value of 0x8000 0000 (231)... OXFFFF FFFE (232-2) results in an SDO abort (value range).

If the value of the following error window is set to OxFFFF FFFF (232-1) OR 0, the following error window
is switched off.

The actual following error is displayed in object 0x60F4 Following error actual value.

The warning is triggered if the Following error window was exceeded for the time specified in Object
0x6066 following error time out. No device fault is triggered.

Writing to object following error window automatically generates a write command to
contouring error parameter Warning Threshold 1105 (data set 5, all data sets in RAM

only 1).

If object 0x6065/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of Warning Threshold 1105.

=~

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=

10.3.5.16 0x6066/0 Following error time out

Index | Sub-index Meaning Data type Access Map Def.-Val
0x6066
Object works in: Object does not work in:
— Motion Control: — Non motion Control (conf. # x40)
o All modes

When a following error (Object 0x6065 following error window) occurs longer than the defined value of
object 0x6066 following error time out given in milliseconds, the corresponding bit in the Status word
(bit 13 following error) is set to one. No device fault is triggered.

Writing to object following error time out automatically generates a write command to
parameter Contouring Error Time 1119 (data set 5, all data sets in RAM only !).

If object 0x6066/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of Contouring Error Time 1119.

=g

10.3.5.17 0x6067/0 Position window

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6067
Object works in: Object does not work in:
— Motion Control: — Non motion Control (conf. # x40)
o All modes

The signal "target position reached" can be changed in accuracy with Object 0x6067 Position window
for the modes which use Status Word Bit 10 "Target reached" as "Target Position reached" like "Profile
Positioning Mode" and "Table Travel Record Mode".
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Object 0x6067 position window defines a symmetrical range of accepted positions relative to the target
position in user units. If the actual value of the position measurement device is within the position
window, the target position is regarded as reached. "Target reached" is displayed in Bit 10 of the status
word. The actual position must be inside the position window during the time specified in Object 0x6068
Position window time.

If the actual position drifts outside the target window or if a new target position is set, the "Target
reached" Bit is reset until the position and time conditions are met again.

The valid value range of object 0x6067/0 position window is 0 ... 0x7FFF FFFF (23!-1). Writing a value
of 0x8000 0000 (231)... OXFFFF FFFE (232-2) results in an SDO abort (value range).

If the value of Position window is set to OXFFFF FFFF (232-1) OR 0, the position window control is
switched off.

Position
i Target window

Target position / I Target window

t
Target position reached —
).
Target t
window time

Writing to object position window automatically generates a write command to parameter
Target Window 1165 (data set 5, all data sets in RAM only ).

If object 0x6067/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of Target Window 1165.

= =

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=~

10.3.5.18 0x6068/0 Position window time

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6068
Object works in: Object does not work in:
—  Motion Control: — Non motion Control (conf. # x40)
o All modes

When the actual position is within the Position window during the defined Position window time (given
in milliseconds), then the corresponding bit in the Status word (bit 10 farget reached) is set to one. This
is considered in Modes that use Status Word Bit 10 "Target reached" as "Target Position reached" like
"Profile Positioning Mode" and "Table Travel Record Mode".

Writing to object Position window time automatically generates a write command to
parameter Target Window Time 1166 (data set 5, all data sets in RAM only!).
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processed, the object value is stored in non-volatile memory.
After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of Target Window Time 1166.

ﬂ If object 0x6068/0 was written and then a save parameters command (object 0x1010)

10.3.5.19 0x606C/0 Velocity actual value [u/s]

Index | Sub-index Meaning | Data type Access | Map | Def.-Val
0x606C 0 velocity actual value | Integer32 ro | Tx
Object works in: Object does not work in:
—  Motion Control: — Non motion Control (conf. # x40)
o All modes

The actual velocity value in [u/s] is displayed.

10.3.5.20 0x606D/0 Velocity Window

Index | Sub-index Meaning Data type Access Map | Def.-Val

0x606D

Object works in: Object does not work in:

— Motion Control: —  Motion Control:

o Profile Velocity mode o Profile Positioning mode
o Velocity mode
o Homing mode
o Table Travel record mode
o Move away from Limit Switch
o Electronic Gear: Slave
— Non motion Control (conf. # x40)

Object 0x606D Velocity window is used to define the threshold of Bit 10 "Target reached" of the Status
word in Profile Velocity mode.

Object 0x606D Velocity window defines the symmetric range around the value of Object Ox60FF 7arget
Velocity in user units/s.

Bit 10 "Target reached" is set in the Status word when the difference between 0x60FF 7arget Velocity
and 0x606C Velocity Actual value is smaller than the 0x606D Velocity Window for a longer time than
0x606E Velocity Window Time.

The value range of Object 0x606D/0 Velocity Window is O ... 65535 u/s.

If the value of 0x606D/0 Velocity Window is set to 0, bit 10 "Target reached" of the Status word is only
set with the exact equality of actual speed and reference speed. It is recommended to set the value
large enough to get a reliable status information of Bit 10 "Target reached".

Writing to object 0x606D/0 Velocity Window automatically generates a write command to
parameter Velocity Window 1276 (data set 5, all data sets in RAM only !).

If object 0x606D/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Velocity Window 1276.

= =

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=
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10.3.5.21 O0x606E/0 Velocity Window Time

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x606E
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Velocity mode o Profile Positioning mode

Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

— Non motion Control (conf. # x40)

Object 0x606E Velocity window Time defines the time, for which at least reference velocity and Actual
velocity must be similar enough to set Bit 10 "Target reached" of the Status word. The similarity
("Hysteresis") is defined via 0x606D Velocity Window.

0x606D Velocity window defines the symmetric range around the value of Object OX60FF 7arget Velocity
in user units/s.

Bit 10 "Target reached" is set in the Status word when the difference between O0x60FF 7arget Velocity
and 0x606C Velocity Actual value is smaller than the 0x606D Velocity window for a longer time than
0x606E Velocity Window Time.

If both conditions are not met at the same time, bit 10 "Target reached" of the Status word is reset.
The value range of Object 0x606E/0 Velocity Window Timeis O ... 65535 ms.

Writing to object Ox606E/0 Velocity Window Time automatically generates a write
command to parameter Velocity Window Time 1277 (data set 5, all data sets in RAM only).

If object 0x606D/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Velocity Window Time 1277.

=

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=~

10.3.5.22 0x606F/0 Velocity Threshold

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x606F
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Velocity mode o Profile Positioning mode

Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

— Non motion Control (conf. # x40)
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Object 0x606F Velocity Window Threshold defines a threshold to change Bit 12 "Velocity" of the Status
word in Profile Velocity mode. If the absolute value of the Actual Velocity lies for the time given over
0x6070 Velocity Threshold Time above the threshold 0x606F Velocity Threshold, the bit is reset. If the

Actual Velocity falls below the defined threshold of 0x606F Velocity Threshold, bit 12 "Velocity" of the
Status word is set.
The value range of Object 0x606F/0 Velocity Window Thresholdis O ... 65535 u/s.

B A

Writing to object 0x606F/0 Velocity Window Threshold automatically generates a write
command to parameter Threshold Window 1278 (data set 5, all data sets in RAM only !).

If object 0x606F/0 Velocity Threshold was written and then a save parameters command
(object 0x1010) processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Threshold Window 1278.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

10.3.5.23 0x6070/0 Velocity Threshold Time

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6070
Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Velocity mode o Profile Positioning mode

Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

— Non motion Control (conf. # x40)

If the absolute value of the Actual Velocity lies for the time given over 0x6070 Velocity Threshold Time
above the threshold 0x606F Velocity Threshold, the bit is reset. If the Actual Velocity falls below the
defined threshold of 0x606F Velocity Threshold, bit 12 "Velocity" of the Status word is set.

The value range of Object 0x6070/0 Velocity Window Timeis O ... 65535 ms.

=~ I~

=

Writing to object 0x606F/0 Velocity Window Threshold automatically generates a write
command to parameter Threshold Window Time 1279 (data set 5, all data sets in RAM only

1.

If object 0x606F/0 Velocity Threshold was written and then a save parameters command
(object 0x1010) processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Threshold Window Time 1279.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.
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10.3.5.24 0x6071/0 Target Torque

Index | Sub-index Access Def.-Val

0x6071

Meaning Data type Map

The value that can be transmitted via object 0x6071 is selectable as source 808 for various parameters
(e.g. FT input buffer percentage 1381).

It is also available as operation mode 95 or inverted operation mode 195 (e.g. for parameter Reference
percentage source 476) in configurations with torque control (Configuration 30 = x30).

The value 0x3E8 (=1000) is the rated motor torque (100.0 %).

a

The values of object 0x6071 range from -3000 to 3000 (= -300.0...300.0 %).

By default, object 0x6071 is not linked to a device function. In order to use object 0x6071,
at least one device function must be linked to the object by setting the relevant parameters.

No. Object Min. Max.
0x6071/0 Target Torque -3000 3000
(= 0xF448) (= 0x0BB8)
Hexadecimal value 0x6071 Decimal value 0x6071 Percentage of Target Torque
0x03E8 1000 100.0
0x0064 100 10.0
0x0001 1 0.1
OxFF18 -1000 -100.0
0xFF9C -100 -10.0
OXFFFF -1 -0.1
10.3.5.25 0x6077/0 Torque actual value
Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6077 0 Torque actual value Integerl6 ro Tx

Object 0x6077 Torgue actual value shows the actual torque (see parameter Torque 224).
The value 0x3E8 (=1000) is the rated motor torque (100.0 %). Please also note object 0x6071.

10.3.5.26 0x6078/0 Current actual value

Index

Sub-index

Meaning

Data type

Access

Map

Def.-Val

0x6078

0

Current actual value

Integerl6

ro

Tx

Object 0x6078 Current actual value shows the actual current value (see parameter R.m.s current 211).
The value 0x3E8 (=1000) is the rated motor current (100.0 %). The rated motor current is set during
commissioning in parameter Rated current 371.

10.3.5.27 0x6079/0 DC link circuit voltage

Index

Sub-index

Meaning

Data type

Access

Map

Def.-Val

0x6079

0

DClink circuit voltage

Integer32

ro

Tx

Object 0x6079 DC link circuit voltage shows the actual value of the DC link voltage in mV (see parameter
DC link voltage 222).
Value 0x0001 86A0 (=100 000) is equivalent to 100.000 V (three decimal places).

10.3.5.28 0x607A/0 Target position

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x607A
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Object works in: Object does not work in:
—  Motion Control: —  Motion Control:
o Profile Positioning mode o Velocity mode
o Profile Velocity mode
o Homing mode
o Table Travel record mode
o Move away from Limit Switch
o Electronic Gear: Slave
— Non motion Control (conf. # x40)

Object 0x607A target position defines the position (in user units) that the drive should move to in profile
position mode.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

10.3.5.29 0x607C/0 Home offset

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x607C
Object works in: Object does not work in:
— Motion Control: — Motion Control:
o Homing mode o Velocity mode

Profile Velocity mode

Profile Positioning mode
Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

— Non motion Control (conf. # x40)

Object 0x607C home offset defines the offset between the zero position of the position measurement
device found during homing and the zero position of the application. All subsequent movements are in
relation to the application zero position.

Writing to object Aome offset automatically generates a write command to parameter Home
Offset 1131 (data set 5, all data sets in RAM only !).

If object 0x607C/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Home Offset 1131.

=g

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=~

10.3.5.30 0x6081/0 Profile velocity [u/s]

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6081
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Object works in: Object does not work in:
— Motion Control: — Motion Control:
o Profile Velocity mode o Profile Positioning mode

Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

— Non motion Control (conf. # x40)

Object 0x6081 profile velocity is the velocity (in user units per second) at the end of the acceleration
ramp in profile position mode.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

The values of Object 0x6081 are limited to 1 to 0x7FFF FFFF.

No. Object Min. Max.
0x6081/0 Profile velocity (u/s) 1 (=zé:77:§|:3 |6=‘|ll7=F)

10.3.5.31 0x6083/0 Profile acceleration

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6083
Object works in: Object does not work in:
— Motion Control: — Motion Control:
o Profile Velocity mode o Velocity mode
o Profile Positioning mode Homing mode

O
o Electronic Gear: Slave o Table Travel record mode
o Move away from Limit Switch

— Non motion Control (conf. # x40)

Object 0x6083 profile acceleration is the acceleration in user units per second? [u/s2] in profile position
mode.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

The values of Object 0x6083 are limited to 1 to Ox7FFF FFFF (23!-1).

No. Object Min. Max.
) . 2147483647
2
0x6083/0 Profile acceleration (u/s2) 1 (= Ox7FFF FFFF)

10.3.5.32 0x6084/0 Profile deceleration

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6084
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Object works in: Object does not work in:
— Motion Control: — Motion Control:
o Profile Velocity mode o Velocity mode
o Profile Positioning mode o Homing mode
o Electronic Gear: Slave o Table Travel record mode
o Move away from Limit Switch
— Non motion Control (conf. # x40)

Object 0x6084 profile deceleration is the deceleration in u/s2.

ﬂ The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

The values of Object 0x6084 are limited to 1 to Ox7FFF FFFF (23!-1).

No. Object Min. Max.
' . 2147483647
2
0x6084/0 Profile deceleration (u/s?) 1 (= OX7FFF FFFF)

10.3.5.33 0x6085/0 Quick stop deceleration

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6085
Object works in: Object does not work in:
— Motion Control: —  Motion Control:
o Profile Positioning mode o Velocity mode
o Profile Velocity mode o
o Homing mode o Non motion Control (conf. = x40)
o Table Travel record mode
o Move away from Limit Switch
o Electronic Gear: Slave

Object 0x6085 quick stop deceleration is the deceleration (in user units per second?) in profile position
mode for quick stop mode (Control word bit 2 = 0).

Writing to object Quick stop deceleration automatically generates a write command to
parameter Emergency Ramp 1179 (data set 5, all data sets in RAM only !).

If object 0x6085/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory. After the next power on of
the inverter, the previously set value is reactivated and overwrites the setting of parameter
Emergency Ramp 1179.

=

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feed constant.

=~

The values of Object 0x6085 are limited to 1 to 0x7FFF FFFF (23!-1).

No. Object Min. Max.

0x6085/0  |Quick stop deceleration (u/s2) (2i407:78F3F6F4ZFFF)

—
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10.3.5.34 0x6086/0 Motion profile type

Index | Sub-index Meanin Data e Access Ma Def.-Val
0x6086
Object works in: Object does not work in:
—  Motion Control: — Motion Control:
o Profile Positioning mode o Velocity mode
o Profile Velocity mode o Homing mode
o Move away from Limit Switch o Table Travel record mode
o Electronic Gear: Slave
o Non motion Control (conf. # x40)

Object 0x6086 motion profile type defines the ramp behavior for acceleration/deceleration.
Supported values for motion profile type:

— 0 - linear ramp

—  3-jerk limited ramp
In mode 3 "jerk limited ramp", the ramp uses the parameters:

— Ramp Rise Time 1176
— Ramp Fall Time 1178

Acceleration

Deceleration

v

\/v \/' t
Ramp Fall Time 1178

Ramp Rise Time 1176

— The Ramp Rise/Fall time in Table travel record mode is defined via parame-
ters 1205 and 1207.

— The Ramp Rise/Fall time in Homing mode is defined via parameter 1135.

— The Ramp Rise/Fall time in Velocity mode and in Non-Motion Control configu-
rations is defined via parameters 430...433.

— The Ramp Rise/Fall times in these modes are independent of the settings of
object 0x6086.

10.3.5.35 0x6091/n Gear ratio

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6091 0 Highest sub-index supported Unsigned8 ro No 2
Object works in: Object does not work in:
—  Motion Control: o Non motion Control (conf. = x40)
o All modes

Object 0x6091 gear ratio defines the ratio of motor shaft revolutions to driving shaft revolutions.

0x6091/1 motor shaft revolutions < Parameter Gear Box : Motor Shaft Revolutions 1117
0x6091/2 driving shaft revolutions Parameter Gear Box : Driving Shaft Revolutions 1116

Gear ratio =
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Writing to object motor shaft revolutions automatically generates a write command to
parameter Gear Box: Motor Shaft Revolutions 1117 (data set 5, all data sets in RAM

only!).

If object 0x6091/1 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of Gear Box: Motor shaft revolutions 1117.

Writing to object driving shaft revolutions automatically generates a write command to
parameter Gear Box: Driving Shaft Revolutions 1116 (data set 5, all data sets in RAM
only!).

If object 0x6091/2 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Gear Box: Driving Shaft Revolutions 1116.

=~ I~ - I~

Alternatively the parameters 1116 and 1117 can be used instead of the Objects.

0x6091/1  Motor Shaft revolutions 1117 Gear Box: Motor Shaft Revolutions
0x6091/2  Driving Shaft revolutions 1116 Gear Box: Driving Shaft Revolutions

The values of Objects 0x6091/1 and 6091/2 are limited as follows:

No. Object Min. Max.
. 65535
0x6091/1 Motor shaft revolutions 1 (= 0x0000 FFFF)
o . 65535
0x6091/2 Driving shaft revolutions 1 (= 0x0000 FFFF)

10.3.5.36 0x6092/n Feed constant

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x6092 0 Hiihest sub-index suiiorted Unsiineds ro No 2
Object works in: Object does not work in:
—  Motion Control: o Non motion Control (conf. = x40)
o All modes

Object 0x6092 feed constant defines the feed (in user units) per driving shaft revolutions.

0x6092/1 feed =) Parameter Feed Constant 1115

Feed constant = —
0x6092/2 driving shaft revolu. 1

The allowed value for 0x6092/2 driving shaft revolutions is 1 only. Writing values other

than 1 results in an SDO abort response.
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The values of Object 0x6092/1 and 6092/2 are limited as follows:

Writing to object feed or driving shaft revolutions automatically generates a write
command to parameter Feed Constant 1115 (data set 5, all data sets in RAM only!).

If object 0x6092/1 or 0x6092/2 was written and then a save parameters command (object
0x1010) processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Feed constant 1115.

No. Object Min. Max.
65535
0x6092/1 Feed 1 (= 0x0000 FFFF)
0x6092/2 (Driving) shaft revolutions 1 1

10.3.5.37 0x6098/0 Homing method

Index | Sub-index Meaning Data type Access Map | Def.-val
0x6098
Object works in: Object does not work in:
— Motion Control x40: — Motion Control x40:
o Homing mode o Profile Positioning mode

Profile Velocity mode
Velocity mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O

o Non motion Control (conf. = x40)

Object 0x6098/0 homing method determines the method that will be used during homing. For a detailed
description of the different homing modes see the application manual "Positioning".

Writing to object Aioming method automatically generates a write command to parameter
Homing Mode 1130 (data set 5, all data sets in RAM only !).

If object 0x6098/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Homing Mode 1130.

B2

Factory setting. No homing; the current position value is
not changed. The current position value is the value saved
upon the last disconnection of the power supply.

Homing to negative HW limit switch with detection of
encoder ref. signal.

Homing to positive HW limit switch with detection of

0- No Homing

1- Neg. Limit Switch & Ref. -Signal

2 - Pos. Limit Switch & Ref. -Signal

encoder ref. signal.

Pos. Home-Sw., Ref.-Signal left of

Homing to positive home switch with detection of encoder

3- Edae ref. signal. Home position is the first encoder ref. signal to
9 the left of the edge of the home switch signal.
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Pos. Home-Sw., Ref.-Signal right of

Homing to positive home switch with detection of encoder

Edge of Home-Sw.

4 - Edge ref. signal. Home position is the first encoder ref. signal to
the right of the edge of the home switch signal.
. . Homing to negative home switch with detection of
5- Egge Home-Sw., Ref.-Signal right of encoder ref. signal. Home position is the first encoder ref.
signal to the right of the edge of the home switch signal.
. . Homing to negative home switch with detection of
6 - Egge Home-Sw.: Ref.-Signal left of encoder ref. signal. Home position is the first encoder ref.
signal to the left of the edge of the home switch signal.
7. Pos. Lim.-Sw., Ref.-Sig. left of left Homing to home switch with detection of encoder ref.
Edge of Home-Sw. signal. Homing direction positive (clockwise). Reversal of
8- Pos. Lim.-Sw., Ref.-Sig. right of left [ direction of rotation when positive HW limit switch is
Edge of Home-Sw. reached.
9 Pos. Lim.-Sw., Ref.-Sig. left of right | Home position is the first encoder ref. signal to the left or
) Edge of Home-Sw. right of the left or right edge of the home switch signal.
10 - Pos. Lim.-Sw., Ref.-Sig. right of right
Edge of Home-Sw.
11 - Neg. Lim.-Sw., Ref.-Sig. right of right | Homing to home switch with detection of encoder ref.
Edge of Home-Sw. signal. Homing direction negative (anticlockwise). Reversal
12- Neg. Lim.-Sw., Ref.-Sig. left of right | of direction of rotation when negative HW limit switch is
Edge of Home-Sw. reached.
13- | Neg. Lim.-Sw., Ref.-Sig. right of left Home position is the first encoder ref. signal to the left or
" | Edge of Home-Sw. right of the left or right edge of the home switch signal.
14 - Neg. Lim.-Sw., Ref.-Sig. left of left

17 ... 30: like 1 ... 14, but without encoder ref.

signal

17 - | Neg. Limit Switch Homing to negative HW limit switch.
18 - | Pos. Limit Switch Homing to positive HW limit switch.
) : Homing to positive home switch. Home position is at the
19 Pos. Home-Sw., left of Edge left of the edge of the home switch signal.
) ! . Homing to positive home switch. Home position is at the
20 Pos. Home-Sw., right of Edge right of the edge of the home switch signal.
) ) . Homing to negative home switch. Home position is at the
21 Neg. Home-Sw., right of Edge right of the edge of the home switch signal.
) ] Homing to negative home switch. Home position is at the
22 Neg. Home-Sw., left of Edge left of the edge of the home switch signal.
23 - Pos. Lim.-Sw., left of left Edge of Homing to home switch. Homing direction positive
Home-Sw. (clockwise). Reversal of direction of rotation when positive
2 - Pos. Lim.-Sw., right of left Edge of HW limit switch is reached.
Home-Sw. Home position is at the left or right of the left or right
55 _ | Pos. Lim.-Sw., left of right Edge of edge of the home switch signal.
Home-Sw.
Pos. Lim.-Sw., right of right Edge of
26 -
Home-Sw.
27 - Neg. Lim.-Sw., right of right Edge of | Homing to home switch. Homing direction negative
Home-Sw. (anticlockwise). Reversal of direction of rotation when
28 - Neg. Lim.-Sw., left of right Edge of | negative HW limit switch is reached.
Home-Sw. Home position is at the left or right of the left or right
5g . | Neg. Lim.-Sw., right of left Edge of | edge of the home switch signal.
Home-Sw.
Neg. Lim.-Sw., left of left Edge of
30 -
Home-Sw.
33 - | Ref.-Signal left of act. pos. Home position is the first encoder ref. signal in negative
34- | Ref.-Signal right of act. pos. (9per§t|on mode 33) or positive (operation mode 34)
direction.
35- | Current Position Current position is home position. Home offset (Parameter

Home-Offset 1131) is taken over as actual position value.

10.3.5.38 0x6099/n Homing speeds

Index

Sub-index

Meaning

Data type Access Map

Def.-Val

0x6099

0 Hiihest sub-index suiiorted Unsiined8 ro No 2
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Object works in: Object does not work in:
Motion Control: Motion Control x40:

Profile Positioning mode
Profile Velocity mode
Velocity mode

Table Travel record mode

o Homing mode
o Move away from Limit Switch
o Electronic Gear: Slave "

O O O O

o Non motion Control (conf. = x40)

1) Electronic Gear: Slave uses this object for the Master/Slave Position Correction Function, see chapter 12.4.7.2
"Master/Slave Position Correction".
Object 0x6099/1 speed during search for switch defines the speed (in user units per second) during
search for switch.
Object 0x6099/2 speed during search for zero defines the speed (in user units per second) during search
for zero. This speed is also used as reference value in the "Move away from Limit Switch" mode.
The values of Object 0x6099/1 and 6099/2 are limited as follows:

No. Object Min. Max.
. . 2147483647

0x6099/1 speed during search for switch 1 (= Ox7FFF FFFF)
. 2147483647

0x6099/2 speed during search for zero 1 (= Ox7FFF FFFF)

Writing to object speed during search for switch automatically generates a write
command to parameter Fast Speed 1132 into RAM (data set 5, all data sets in RAM only!).

If object 0x6099/1 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Fast speed 1133.

Writing to object speed during search for zero automatically generates a write command
to parameter Creep speed 1133 into RAM (data set 5, all data sets in RAM only!).

If object 0x6099/2 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Creep speed 1133.

e 28

The dimension of the user units is set via objects 0x6091 Gear ratio and 0x6092 Feea
constant.

=

10.3.5.39 0x609A/0 Homing acceleration

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x609A
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Object works in:
Motion Control:

Homing mode
Move away from Limit

Switch

Electronic Gear: Slave?

Object does not work in:

Motion Control:

O O O O

Profile Positioning mode
Profile Velocity mode

Velocity mode
Table Travel record mode

o Non motion Control (conf. = x40)

1) Electronic Gear: Slave uses this object for the Master/Slave Position Correction Function, see chapter 12.4.7.2
"Master/Slave Position Correction”.

Object 0x609A/0 homing acceleration defines acceleration and deceleration (in user units per second?)
during homing.
The set value is also used as reference acceleration and deceleration value in "Move away from Limit
Switch" mode.

Writing to object homing acceleration automatically generates a write command to
parameter Acceleration 1134 (data set 5, all data sets in RAM only !).

i
a

If object 0x609A/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Acceleration 1134.

constant.

The dimension of the user units is set via objects 0x6091 Gear ratio and 0x6092 Feea

The values of Object 0x609A/0 are limited as follows:

No. Object Min. Max.
. . 2147483647
0x609A/0 Homing acceleration (= Ox7FFF FFFF)

10.3.5.40 O0x60F4/0 Following error actual value

Index

Sub-index

Meaning

Data type

Access

Map | Def.-Val

0x60F4 |0

Following error actual value

Integer32

ro

TX

o

Object works in:
Motion Control:

All modes

Object does not work in:

o Non motion Control (conf. = x40)

In the application manual "Positioning", the term "Contouring error" is used instead of
the CANopen® term "Following error".

Object 0x60F4 shows the following error actual value. The value is the same like stated in parameter
Actual Contouring error 1109.
The allowed following error is defined by object 0x6065 Following error window.
The Contouring error can be monitored internally to trigger a device fault if a set threshold was reached.
Please refer to the Application manual "Positioning" for details concerning the parameters Fault reaction
1120, Warning threshold 1105, Error Threshold 1106 and Contouring error Time 1119.

10.3.5.41 O0x60F8/0 Max Slippage [u/s]

Index | Sub-index Meaning Data type Access Map | Def.-Val
0x60F8
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Object works in
Motion Control:

o Profile Velocity mode

: Object does not work in:
Motion Control:

Profile Positioning mode
Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch
Electronic Gear: Slave

O O O O O O

o Non motion Control (conf. = x40)

Object 0x60F8/0

Max Slippage can be used to trigger a warning in bit 13 "maximum sljp fault' in the

status word when a too high slip occurs. When the difference of stator frequency and actual speed
exceeds the value set in 0x60F8 Max Slippage, Bit 13 "Max Slippage" of the Status word is set, otherwise

reset.

Writing to object Ox60F8 Max Slippage automatically generates a write command to
parameter Max Slippage 1275 (data set 5, all data sets in RAM only!).

i
i

If object 0x60F8/0 was written and then a save parameters command (object 0x1010)
processed, the object value is stored in non-volatile memory.

After the next power on of the inverter, the previously set value is reactivated and
overwrites the setting of parameter Max Slippage 1275.

The dimension of the user units is defined by 0x6091 Gear ratio and 0x6092 Feeg
constant.

10.3.5.42 O0x60FF/0 Target Velocity [u/s]

0x60F8

Index | Sub-index Meaning Data type Access Map | Def.-Val

Motion Control:

o Profile

Object works in: Object does not work in:

Motion Control:

Velocity mode Profile Positioning mode
Velocity mode

Homing mode

Table Travel record mode
Move away from Limit Switch

Electronic Gear: Slave

O O O O O O

o Non motion Control (conf. = x40)

Object 0x60FF 7arget Velocity defines the reference velocity in Profile velocity mode.
10.3.5.43 0x6502/0 Supported drive modes

Index | Sub-I

ndex Meaning Data Type Access Map | Def.-Val

0x6502 |0

Supported drive modes Unsigned32  [ro No

Object 0x6502 Supported drive modes displays the supported 0x6060 Modes of Operation.
The value 0x0000 0202 means:

- Bit0
- Bit1l
- Bit2

: "Profile Positioning mode" is supported.
: "Velocity mode" is supported.
: "Profile Velocity mode" is supported.
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Vectron

— Bit 5: "Homing mode" is supported.

— Bit 6: "Interpolated Position mode" is not supported.

—  Bit 7: "Cyclic Synchronous Positioning mode" is not supported.
—  Bit 8: "Cyclic Synchronous Velocity mode" is not supported.

— Bit 16: Manufacturer mode -1 "Table Travel record mode" is supported.
— Bit 17: Manufacturer mode -2 "Move away from limit switch" is supported.
—  Bit 18: Manufacturer mode -3 "Electronic Gear: Slave" is supported.
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