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1 General Information on the Documentation

This documentation describes the communication with Agile device series frequency inverters using
the CANopen protocol. The modular hardware and software structure allows the user-friendly custo-
mization of the frequency inverters. Applications, which demand high functionality and dynamics can
be comfortably implemented.

1.1 Instruction Manuals

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

Quick Start Guide

The "Quick Start Guide" brief instructions manual describes the basic steps for the mechanical and
electrical installation of the frequency inverter. The guided commissioning supports you with the selec-
tion of the necessary parameters and the software configuration.

Operating Instructions

The Operating Instructions documents the complete functionality of the frequency inverter. The pa-
rameters necessary for specific applications for adaptation to the application and the extensive addi-
tional 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 subjects connected with the use of the frequency
inverter is described specific to the application.

The documentation and further information can be requested from the local BONFIGLIOLI representa-
tive.

The following instruction manuals are available for the Agile device series:
Agile Operating Instructions | Frequency inverter functionality.

Agile Quick Start Guide Installation und commissioning. Supplied with the device.
Communication Communication via the RS485 Interface on the X21-Connection (R145):
Application Manuals Instructions for Modbus and VABuUSs.

Communication via the X12.5 and X12.6 Control Terminals:
Instructions for Systembus and CANopen®".

Communication via the Communication Modules:
CM-232/CM-485: Instructions for Modbus and VABuUS.

CM-CAN: Instructions for Systembus und CANopen®.
CM-PDPV1: Instructions for Profibus-DP-V1
PLC Application Manual Logical interconnections of digital signals. Functions for analog signals

such as comparisons and mathematical functions. Graphical support for
the programming of functional components.

Service Instructions For service personnel. Service work, monitoring of service intervals and
replacement of ventilators.

This documentation has been produced with the greatest of care and extensively and repeatedly
checked. For reasons of clarity, not all the detailed information on all types of the product and also
not every imaginable case of installation, operation or maintenance has been taken into account. If
you require further information or if specific problems which are not dealt with extensively enough in
the documentation exist, you can request the necessary information from the local BONFIGLIOLI rep-
resentative.

! The CANopen®-Communication products fulfill the specifications of the CIA® (CAN in Automation)
user organization.
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We would also point out that the contents of this documentation are not part of a previous or existing
agreement, assurance or legal relationship and are not intended to amend the same. All obligations of
the manufacturer result from the underlying purchase contract, which also contains the complete and
solely valid warranty regulation. These contractual warranty provisions are neither extended nor li-
mited by the production of this documentation.

The manufacturer reserves the right to correct or amend the contents and the product information as
well as omissions without prior notification and assumes no kind of liability for damage, injuries or
expenditure to be put down to the aforementioned reasons.

These instructions are not to be understood as fundamental information on CANopen. They presup-
pose underlying knowledge of the CANopen protocol.

1.2 Used Pictograms and Signal Words

The following pictograms and signal words are used in the documentation:
Danger!

Danger refers to an immediate threat. Non-compliance with the precaution described will
result in death, serious injury or material damage.

Warning!

Warning refers to a possible threat. Non-compliance with the warning may result in death,
serious injury or material damage.

Caution!

Caution refers to an immediate hazard. Non-compliance may result in personal or material
damage.

> B P

Attention!
Attention and the related text refer to a possible behavior or an undesired condition which can occur
during operation.

Note
Marks information that facilitates handling for you and supplements the corresponding part of the
documentation.

06/2010 CANopen Agile 7
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2 General Safety Instructions and Information on Use

Warning!

The specifications and instructions contained in the documentation must be complied with
strictly during installation and commissioning. Before starting the relevant activity, read the
documentation carefully and comply with the safety instructions. The term "Qualified Staff"

refers to anybody who is familiar with the installation, assembly, commissioning and opera-
tion of the frequency inverter and has the proper qualification for the job.

2.1 General Information

Warning!
The DC-link circuit of the frequency inverter is charged during operation, i.e. there is al-
ways the risk of contact with high voltage. Frequency inverters are used for driving moving

parts and they may become hot at the surface during operation.

Any unauthorized removal of the necessary covers, improper use, wrong installation or op-
eration may result in serious injuries or material damage.

In order to avoid such injuries or damage, only qualified technical staff may carry out the
transport, installation, commissioning, setup or maintenance work required. The standards
EN 50178, IEC 60364 (Cenelec HD 384 or DIN VDE 0100), IEC 60664-1 (Cenelec HD 625
or VDE 0110-1) as well as the applicable national regulations must be complied with. The
term ,Qualified Staff* refers to anybody who is familiar with the installation, assembly,
commissioning and operation of the frequency inverter as well as the possible hazards and
has the proper qualification for the job.

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

2.2 Purpose of the Frequency Inverters

Warning!
The frequency inverters are electrical drive components intended for installation in indus-
trial 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/EEC and EN 60204. In accordance with the CE marking requirements, the fre-
quency inverters comply with the Low Voltage Directive 2006/95/EC as well as EN 61800-
5-1. The user shall be responsible for making sure that the requirements of the EMC Direc-
tive 2004/108/EEC are met. Frequency inverters are only available at specialized dealers
and are exclusively intended for professional use as per EN 61000-3-2.

Purposes other than intended may result in the exclusion of warranty.

The frequency inverters are also marked with the UL label according to UL508c, which
proves that they also meet the requirements of the CSA Standard C22.2-No. 14-95.

The technical data, connection specifications and information on ambient conditions are
indicated on the name plate and in the documentation and must be complied with in any
case. Anyone involved in any kind of work at the device must have read the instructions
carefully and understood them before starting the work.

2.3 Transport and Storage

The frequency inverters must be transported and stored in an appropriate way. During transport and
storage the devices must remain in their original packaging.

The units may only be stored in dry rooms which are protected against dust and moisture. The units
may be exposed to little temperature deviations only. Observe the conditions according to EN 60721-
3-1 for storage, EN 60721-3-2 for transport and the marking on the packaging.

The duration of storage without connection to the permissible nominal voltage may not exceed one
year.
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24 Handling and Installation

Warning!
Damaged or destroyed components must not be put into operation because they may be a

health hazard.

The frequency inverters are to be used in accordance with the documentation as well as the applica-
ble directives and standards.

They must be handled carefully and protected against mechanical stress.
Do not bend any components or change the isolating distances.

Do not touch electronic components or contacts. The devices are equipped with components which
are sensitive to electrostatic energy and can be damaged if handled improperly. Any use of damaged
or destroyed components shall be considered as a non-compliance with the applicable standards.

Removal of seal marks may cause restrictions on warranty.
Do not remove any warning signs from the device.

2.5 Electrical Installation

Warning!
Before any assembly or connection work, discharge the frequency inverter. Verify that the

frequency inverter is discharged.
Do not touch the terminals because the capacitors may still be charged.

Comply with the information given in the operating instructions and on the frequency in-
verter label.

Comply with the rules for working on electrical installations.

Rules for working on electrical installation:
— Separate completely (isolate the installation from all possible sources of electrical power.
— Fix (protect against reconnection). Reconnection must be carried out by suitably qualified persons.

— Verify there is no electrical power. Verify that there is no voltage against earth on the plant com-
ponent by measuring with measurement device or voltage tester.

— Ground and connect in a short circuit. Connect earth conductors.
— Protect against nearby power sources and delimit the working zone.

U In plants with a nominal power up to 1 kV deviation from description may be possible.

When working at the frequency inverters, comply with the relevant accident prevention regulations,
the applicable standards, standards governing work on systems with dangerous voltages (e.g. EN
50178), directives for electrical and mechanical equipment erection and other national directives.

Comply with the electrical installation instructions given in the documentation as well as the relevant
directives.

Responsibility for compliance with and examination of the limit values of the EMC product norm EN
61800-3 for variable-speed electrical drive mechanisms is with the manu-facturer of the industrial
plant or machine. The documentation contains information on EMC-conforming installation.

The cables connected to the frequency inverters may not be subjected to high-voltage insulation tests
unless appropriate circuitry measures are taken before.

Do not connect any capacitive loads.

06/2010 CANopen Agile 9
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2.6 Information on Use

Warning!

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

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

If staff is endangered, a restart of the motor must be prevented by means of external cir-
cuitry.

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, Accident Prevention
Directives etc.).

No connection work may be performed, while the system is in operation.

2.6.1 Using external products
Please note, that Bonfiglioli Vectron does not take any responsibility for the compatibility of
external products (e.g. motors, cables, filters, etc.).

To ensure the best system compatibility, Bonfiglioli Vectron offers components which sim-
plify commissioning and provide the best tuning with each other during operation.

Using the device in combination with external products is carried out at your own risk.

2.7 Maintenance and Service

Warning!
Unauthorized opening and improper interventions can lead to personal injury or material
damage. Repairs on the frequency inverters may only be carried out by the manu-facturer

or persons authorized by the manufacturer.
Check protective equipment regularly.
Any repair work must be carried out by qualified electricians.

2.8 Disposal

The dispose of frequency inverter components must be carried out in accordance with the local and
country-specific regulations and standards.
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3 Communication Option

CM-232  RS232 VABus or Modbus

CM-485  RS485 VABus or Modbus
Slot for optional CM-PDPV1 Profibus DP-V1
Communcation Module [7l.=3 CM-CAN  Systembus or CANopen

g /— Control Terminals _X12

UV1CAN H
o CAN L

Systembus or
CANopen protocol

X21 Communcation Interface
with RJ45-Connection:
- VABus or Modbus
- USB Connection of a PC with optional Adapter.
PC with Vplus Software for Parameterization and Monitoring.

Interface See

Control Terminals for CAN-Connection  Instructions for Systembus or CANopen®?2.
CM-CAN

X21 Communication Interface® Instructions for VABus or Modbus.

CM-232 Instructions for VABus or Modbus.

CM-485 Instructions for VABus or Modbus.
CM-PDPV1 Instructions for Profibus DP-V1.

Combinations of Systembus and CANopen® communication on the two interfaces:

Optional Communication Frequency Inverter
Module (CM) Terminals X12.5 and X12.6
CANopen® as well as Systembus

Systembus as well as CANopen®

2 The CANopen®-Communication products fulfill the specifications of the CIA® (CAN in Automation)
user organization.

3 Install an interface adapter for connection to a PC. This enables parameterization und monitoring via
the VPlus PC-Software.
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3.1 VPlus PC-Software
The USB-Interface of a PC can be connected to the X21 Communication Interface via an optional USB
adapter. This enables parameterization and monitoring with the help of the VPlus PC-Software.

N
N (\ |
NI
%\?J | L VPlus
X21 (RJ45) fj\ RJ45 UsB
TN == ——
\Kjlv - Adapter

06/2010
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4 Installation of an optional Communication Module

4.1 Assembly

The communication module is pre-assembled in a casing. Additionally, a PE spring is enclosed for PE
connection (shield).

Caution!
The frequency inverter must be disconnected from the power supply before installation of
the communication module.

Installation under voltage is not permitted and will destroy the frequency inverter and/or
the communication module.

Do not touch the PCB visible on the back of the module, otherwise components may be
damaged.

e Remove the cover of the module slot.

HH 1 e Attach the PE spring (1) using the screw provided on
E& the frequency inverter.
e
o
®
.
2

Insert the Communication Module (2).

Screw the communication module (2) onto the fre-
quency with the screw (3).

e Break off the pre-punched cut-out from the cover.
e Replace the cover.

06/2010 CANopen Agile
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4.2 Disassembly
e Remove the cover of the module slot.

e Loosen the screw (1) on the communication module.

e Using a small screwdriver, firstly unlock the right and then the
left snap-in hook (2).

e Remove the communication module from the slot.
e Unscrew the PE spring.
e Replace the cover onto the frequency inverter.

5 Connection

The CAN-Connection of the Systembus is physically laid out according to ISO-DIS 11898 (CAN High
Speed).

Caution!
The frequency inverter must be disconnected from the power supply before installation and

connection work. Make sure that the frequency inverter is de-energized.

Installation under voltage is not permitted and can lead to the destruction of the frequency
inverter and/or the communication module.

5.1 Connection to the Terminals
Connect the bus to the X12.5 and X12.6 terminals of the frequency inverter.

X12 [HH|H|H

o1 CAN High
CAN Low

=
[e)}
=i

TH
IN
T4
Iy
I

Cable

e For the bus line use a twisted and shielded cable.

e Implement the shield as a braided shield (not a foil shield).
e Connect the cable shield surfaces to PE at both ends.

Bus Termination
Connect the bus termination, necessary on one cable, at the first and last physical participant.

Data line CAN High
) 1200
Data line CAN Low
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5.2 Module Connection

The X310 (9-pin D-Sub) bus plug has been designed according
to DS102 Version 2.0 (Bus node, option A).

Details can be seen from the following table on the occupancy of
the bus plug.

The bus termination necessary on a phase in the physically first
X310 and last subscriber can be activated via DIP switch S1 on the
communication module.

The factory setting for the bus termination is OFF.

As an alternative, this is also possible via corresponding circuits in the bus connection plugs.

Data Ine CAN high (Fin 7)
120 [

Data Ihe CAN low (Pin 2)

Attention!

Make absolutely sure that only one of the two possibilities for the bus termination is used and the bus
termination is only switched on with the first and last subscriber. Otherwise, operation of the CANo-
pen® communication is not possible.

Pin Name Function
Housing Shield |[connected with PE.
1 CAN_L CAN-Low Bus-Interface
short-circuit resistant and function-insulated, max. current 60 mA
2 CAN_L CAN-Low Bus-Interface
short-circuit resistant and function-insulated, max. current 60 mA

CAN_GND |Earth/GND
n.c. not used.
n.c. not used.

CAN_GND |Earth/GND

CAN_H CAN-High Bus-Interface

short-circuit resistant and function-insulated, max. current 60 mA
8 CAN_H CAN-High Bus-Interface

short-circuit resistant and function-insulated, max. current 60 mA
9 - do NOT connect.

No|ju|h W

For the bus line, use twisted cable with harness shield (no foil shield).

Attention!
The harness screen of the data lines is to be connected to ground (PE) on both sides on a large area.
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6 Commissioning via the Operator Panel

A communication interface can be set up in the "Setup" menu of the operator panel. Further commu-
nication parameters can be set in the "Para" menu.

6.1 Menu for setting up the Communication

The communication interface can be set up quickly and simple via the Operator Panel.

115200
B fi tion,
® (&) Gptional CM-module ® @ 2] ® @[ 4800 ®
— (1 ntECF) (SEru «) (nodE d) END) 1) @D = (bAud | ED [ 2400) END
@ Interface Service- @ Nede ID @ Baud rate Baud @ _‘
interface X21
VABus at X21
®
@ VABus at module CM
[ F SEe) L9
Interface setting  VABus at X21 and at module CM
21
; i ASCH!
® 2 @[ 4800 (@) ascti
-~ @D o ) @D (1) @D ) @D (2400 @Dk ) @D (20 ) @D
Node ID Baud rate Baud Mode RTU —‘
Modbus at module CM
7
® odd @ (@) Modbus at x21
(PAr1 bS] @D (EvEn @D X[F SEEJ@D  0J @D
@ Parity Even @ Interface setting  No Modbus. (VABus at X21 and module CM.)
@
125
) ¢
Frequency inverter m System bus at module CM-CAN.
® (&) as master ® @[ sog) ® (&) (CANopen at X12.5 and X12.6.)
- ®[nooddfnld] E)e ct _tL]«ﬂ@E;Hgdt ) [kBa fss] @[xrl tirFSEtgett [syst bI] 5 d X12.6
Node actival ud rate u nterface setting em bus a .5 an 6.
@ (CANopen at module CM-CAN.)
@ @ 126
- @i J @D [ ) @D
@ Node ID Deactivated
® @
® : X
D] ! CANopen at ¥12.5 and X12.6.
@ NodeD 1 ® @®[(_soo ® (@) (System bus at module CM-CAN.)

—~ @2 (et @[ —1) @D g ) @ 1000 @S(F ) @ 7
@ Node ID Deactivated @ Baud rate kBaud @ Interface setting  CANopen at module CM-CAN.
(System bus at X12.5 and X12.6..
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6.2 Select the Protocol
e Select CANopen.

Select the "Setup" menu using the arrow keys.

Using the arrow keys select:

Setting up a Communication Interface (Bus Configuration)
asd

Select a protocol using the arrow keys:

CANopen
Profibus*
Systembus
Modbus
VABuUS

6.3 Set the Communication Parameters

Parameter
387 Node Number
385 Baud Rate
276 CAN Interface (CM-CAN/X12). Interface setting.
— Set the X12.5 and X12.6 Terminals to the CANopen
Protocol
Or:
— Set an optional CM-CAN Communication Module to
CANopen.

Display

nodf d
bALd
I F SEE

¢

* The selection is only possible if an optional CM-PDPV1 Communication Module is installed.

06/2010 CANopen Agile

17



@ Bonfiglioli Commissioning via the Operator Panel

Vectron

I

Clam—
@ Node number @
GELP) @D mm@ mm@@m@-@

Bus Configuration, Node Number Deactivated
SETUP Communication P387

lEf] Im Ir'u -

2
Ol @

CANopen on X12.5 und X12.6.

@ @ (Systembus on CM-CAN Module.)

Baud rate kBaud Interface settlng CANopen on CM CAN Module
P385 P276 (Systembus on X12.5 and X12.6.)

Lun

!

6.4 Set the Protocol for the Terminals and Communication Module

= 276 CAN Interface (CM-CAN/X12)

With Parameter CAN Interface (CM-CAN/X12) 276 the terminals of the frequency inverter and an
optional Communication Module (CM) can be set to a communication protocol. In the factory setting
(1 - CANopen/CAN-Systembus) the terminals of the frequency inverter are set to CAN-Systembus.

) ) Optional Communication Module: CANopen®
1 - CANopen/CAN-Systembus Frequency Inverter Terminals X12.5 and X12.6:  Systembus
_ } Optional Communication Module: Systembus
2 - CAN-Systembus/CANopen Frequency Inverter Terminals X12.5 und X12.6:  CANopen®

CM-CAN: Optional Communication Module
CAN-Terminals: Terminals X12.5 and X12.6 of the frequency inverter.

Simultaneous CANopen®-Communication via the Terminals of the frequency inverter and via a Com-
munication Module is not possible.
Simultaneous Systembus-Communication via the Terminals of the frequency inverter and via a Com-
munication Module is not possible.
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7 CANopen

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 available objects are subdivided into:

Communication Objects (Ox1nnn) according to DS301 V4.02

Manufacturer Objects (0x2nnn)
Standardized Objects (0x6nnn) according to DS402 V2.0

The functions and objects are described here as far as is necessary. For further information refer to
the CiA Draft Standards.

The standards, referred to here, are DS102, DS301 und DS402. These can be obtained from:

CAN in AUTOMATION (CiA)
Kontumazgarten 3
D-90429 Niirnberg

Tel.: +49 911 928819 0

Fax: +49 911 928819 79

URL: www.can-cia.org

E-Mail: headquarters@can-cia.org

Attention!

With the help of the CM-CAN CANopen® communication module, it is possible to access ALL parame-
ters of the frequency inverter from the external control unit. Control of the access via the operation
level, as with the Operator Panel or the VPlus PC-Software, does not exist. A change of parameters
with an unknown meaning to the user can lead to the inoperability of the frequency inverter.

Attention!

If data is written cyclically comply with the instructions in Chapter 9.3.1 "Handling of Data Sets / Cyc-
lic Writing".

Note:

For the operation with a PLC in most cases an EDS file in required. You can find this EDS file on the
product documentation CD.

CANopen® and CIA® are registered trademarks of CAN in Automation e.V.

7.1 Baud Rate Setting / Line Lengths

= 385 CAN Baud rate

The transmission speed of the CANopen® communication module CM-CAN can be set via Parameter
CAN Baud rate 385.

No. Description Min. Max. Factory Setting |
385 |CAN Baud rate 1 8 6

The transmission rate is a function of a variety of application-specific parameters. The line length of
the communication network limits the transmission speed due to the signal propagation time of the
CANopen® protocols.
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Operation Mode Function max. Line Length
1- 10 kBaud Transmission rate 10 kBaud 5000 Meter
2 - 20 kBaud Transmission rate 20 kBaud 2500 Meter
3 - 50 kBaud Transmission rate 50 kBaud 1000 Meter
4 - 100 kBaud Transmission rate 100 kBaud 500 Meter
5- 125 kBaud Transmission rate 125 kBaud 500 Meter
6 - 250 kBaud Transmission rate 250 kBaud 250 Meter
7 - 500 kBaud Transmission rate 500 kBaud 100 Meter
8 - 1000 kBaud Transmission rate 1000 kBaud 25 Meter

7.2 Setting the Node Address

= 387 CAN Node-Number

The CANopen® protocol supports a maximum of 127 nodes in a communication network. Each fre-
quency inverter is assigned a node ID, which may only exist once in the system, for its unambiguous
identification. The node number is set with parameter CAN Node Number 387.

No. Description Min. Max. Factory setting |

387 |CAN Node Number -1 127 -1

Note:

The factory setting CAN Node Number 387 = -1 means that the CANopen® interface has been deac-
tivated.

The value Can Node number 387 = 0 is not allowed and cannot be set.

Note:
Changing the node number causes a restart of the CANopen® system (NOT a reset of the inverter).

7.3 Operational Behavior on Bus Failure

= 388 CAN Error Behavior

The operational behavior if the CANopen® system fails due to BusOff, guarding, heartbeat, SYNC
error, RxPDO length error or NMT state change (leaving NMT state operational) can be paramete-
rized. The required behavior is set with parameter CAN Error Behavior 388.

0 - No Reaction Operating point is maintained

1 - Error Immediate change of state to "Fault". Factory Setting.

3 - Switch-off Cpntrol <|:'ommand Disable Voltage" and change of state to "Voltage
disabled".

3 - Quick-Stop gglr:etgl(')l command "Quick Stop" and change of state to "Switch-on dis-

Control command "Disable Operation" and change of state to "Fault",
after the drive has been stopped.

Control command "Quick Stop" and change of state to "Fault", after the
drive has been stopped.

4 - Ramp-Stop + Error

5 - Quick-Stop + Error

Attention!
The parameter settings CAN Error Behavior 388 = 2 ... 5 are only relevant if parameter Lo-
cal/Remote 412 = "1 - Control via Statemachine" has been set.

Parameter CAN Error Behavior 388 corresponds to the device profile object 0x6007 Abort Connec-
tion option code.
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The functional behavior of the frequency inverter is described in detail in Chapter 9.5.1 "0x6007/0

Abort Connection option code".

The error and warning behavior of the frequency inverter can be parameterized in various ways. If a
failure of the bus system occurs in the setting CAN Error Behavior 388 = 1, 4 or 5, the frequency

inverter reports one of the following errors:

Code

Meaning

F20 | 21

Bus OFF

22

Guarding failure

23

Error state

24

SYNC error (SYNC timing)

25

NMT state change (operational 2> xxx)

26

RxPDO1 length error (number of received bytes different to mapping)

27

RxPDO2 length error (number of received bytes different to mapping)

28

RxPDO3 length error (number of received bytes different to mapping)

F23 nn

Heartbeat failure — nn = Node Address of the failed subscriber (hex)

06/2010
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8 Protocol

The CANopen® standard DS301 describes the basic communication functions in principle. This chap-
ter 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 identifi-
er 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.

8.1 Communication Objects

The communication objects are located in the index range Ox1nnn. They describe the communication
behavior 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.

8.2 Application Objects

The application objects are divided into two groups again. The index range 0x2000 — Ox5FFF is re-
served for manufacturer specific objects and the index range 0x6nnn is reserved for device profile
specific objects. Device profile specific objects 0xénnn are defined by DS402 drives and motion con-
trol. They are used for controlling the device application (start/stop, speed, motion control functions).

8.3 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 trans-
fer 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.

The necessary messages for reading and writing objects with "expedited transfer" are described in
detail in Chapter 9.3 "Manufacturer Objects (0x2nnn) — Parameter Access". 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 frequency inverter supports one Server SDO. This Server SDO is accessed by the Client SDO on
the PLC side. An SDO message always consists of a COB-ID followed by 8 data bytes.

SDO-Message:

COB-ID Byte 0 Bytel | Byte?2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7
Command Index Sub- Data Data Data Data
specifier Index
(cs)
nn LSB | MSB
Default Identifiers (COB-ID):
TxSDO 0x600 (=1536) + Node-ID (Node number)
RxSDO 0x580 (=1408) + Node-ID (Node number)

Depending on the transfer direction and the amount of data bytes, different command specifiers are
used.
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The error codes are listed in chapter 9.5.2 "0x603F/0 Error Code".

8.3.1 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 number of valid data bytes is coded in the command specifier of the response.

No. of Data Bytes 1 2 3 4

Command specifier (cs) Ox4F 0x4B 0x47 0x43

8.3.2 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 00 00 00 00

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 data01| data02| data03]data04

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

No. of Data Bytes 1 2 3 4

Command specifier 0x2F 0x2B 0x27 0x23

8.3.3 Error Code Table

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 cs index sub- index | abort code low| abort code
high

0x80 | LSB | MSB LSB MSB | LSB | MSB | 00
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Abort-code | Abort-code CANopen Product-Specific
high low Description Allocation

0x0601 0x0000 Unsupported access to an ob- |Parameter cannot be written or read
ject

0x0602 0x0000 Object does not exist Parameter does not exist.

0x0604 0x0047 General internal incompatibility |Data Sets differ
in the device

0x0606 0x0000 Access failed due to a hard- EEPROM Error
ware error (Read/ Write/ Checksum)

0x0607 0x0010 Data Type does not match Parameter has a different data type.

0x0607 0x0012 Data type does not match or |Parameter has a different data type
length of Service telegram too |or telegram length not correct.
big

0x0607 0x0013 Data type does not match or |Parameter has a different data type
length of Service telegram too |or telegram length not correct.
small

0x0609 0x0011 Sub-Index does not exist Data Set does not exist.

0x0609 0x0030 Value range of parameter ex- [Parameter Value too large or too
ceeded small.

0x0609 0x0031 Value of parameter written too |Parameter Value too large.
high.

0x0609 0x0032 Value of parameter written too |Parameter Value too small.
low.

0x0800 0x0020 Data cannot be transmitted or |Invalid value for operation.
saved

0x0800 0x0021 Data cannot be transferred Parameter cannot be written during
because of local control operation.

8.4 PDO Function

The PDO (Process Data Objects) messages are messages with up to eight bytes of process data. The
process data objects are mapped to the Rx/Tx-PDOs with the help of communication objects (com-
munication/mapping parameter). The frequency inverters support 3 RxPDOs (PLC =» inverter) and 3
TxPDOs (inverter = PLC).

Process data objects are directly linked to application functions of the inverter.

PDO-Message:

Byte

1

2 3 4

5 6 7

Data

Data

Data Data

Data

Data Data Data

The number of data bytes is 1 ... 8 and depends on the mapped objects. The byte alignment is in

Intel format.

Byte

0o | 1

2 | 3 ]

4 | 5

16 Bit-Object

32 Bit-Object

LSB |

MSB

1se | .. |

| MSB

24
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Predefined Identifiers (COB-ID):

Decimal Hexadecimal
TxPDO1 384 + Node-ID 180 + Node-ID
RxPDO1 512 + Node-ID 200 + Node-ID
TxPDO2 640 + Node-ID 280 + Node-ID
RxPDO2 798 + Node-ID 300 + Node-ID
TxPDO3 896 + Node-ID 380 + Node-ID
RxPDO3 1024 + Node-ID 400 + Node-ID

Node-ID = Node number

8.5

In the event of a communication error or an error inside the inverter, the inverter sends an emergen-
cy message. This emergency message includes the relevant error information. After error acknowled-
gement (fault reset), an emergency message is sent with all data bytes set to zero.

Emergency Function

COB-ID Byte O [ Byte1 | Byte2 | Byte 3 | Byte 4 | Byte 5| Byte 6 Byte 7
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 error codes described in the Operating In-
structions and in this documentation in Chapter 12.5 "Error Messages".

8.6 SYNC

The SYNC message is necessary for Rx/TxPDO with transmission type synchronous. The SYNC mes-
sage 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 dur-
ing 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 8.10 "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)
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8.7 NMT Functions

The NMT (Network management) functions describe the NMT state machine and NMT error control
functions. The NMT state machine is controlled by NMT commands. The error control functions guard-
ing 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.

8.7.1 NMT Statemachine

Power On or Hardware-Reset

¢(1)

H Initialisation 3
0x0
(2)
Joxs1 0(’(1812)
(14 Pre-Operational
0x7 7
A( ) ( )0x80
4
0x81 0x80 (5 0x82
(13) of — ]m)_
0x01 6 0x04
(3) Oxof
0x81 \ 4 0x02 .
(12) Operational (9)
0x0
Note:

A change of NMT-State may also be triggered by a communication (Bus-off, Guarding, etc.). The
behavior of the NMT state machine in such a case is described in Chapter 9.2.17 "0x1029/n Error

Behavior".

(1) At power on NMT state Initialization is entered autonomously.

(2) NMT state Initialization finished - NMT state Pre-Operational entered automati-
cally, 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 Object Ox1nnn and Application Objects 0x6nnn are

reset.

(12), (13), (14)

Reset Communication. Communication Objects 0x1nnn are reset.

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

26
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8.7.2 Boot-Up Message

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

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

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 com-
municate. Using a NMT telegram "Reset Node" or "Reset Communication" forces a Reset of the
node or node communication and results in a Boot-Up message.

8.7.3 NMT Commands

Byte 0 Byte 1
Identifier | Command Specifier Node-ID
0 cs id
id=0 Command accepted by all devices

id = 1...0x7F =(127) Command accepted by 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 *

XXX | X
XXX X (X

* NMT commands + Guarding-/Heartbeat function
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8.8 Guarding

Guarding response:

The inverter responds to every guarding request of the PLC. This is used by some PLCs when po-
wering on to search for available devices. This response is done always independent of the settings
of objects Ox100C/0 Guard Time and Ox100D/0 Lifetime Factor.

Guarding activation:

Guarding is set whenever objects Ox100C/0 Guard Time and 0Ox100D/0 Lifetime Factor are both un-
equal 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 behavior:

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 Ox6007/0
Abort Connection option code and 0x1029/n Error Behavior.

Guarding process:

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

Frequency inverter:

Byte 0
Identifier NMT State + Toggle Bit
0x700 + Node-ID| 7 6 | 5 | 4 | 3 ] 2 ] 1 o
t NMT State

t: The toggle bit is toggled on each transmission (first transmission: t = 0)
NMT State: 0 Boot-Up

4 Stopped

5 Operational

0x7F (=127) Pre-Operational
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8.9 Heartbeat

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

The heartbeat consumer function is set by object Ox1016/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 heart-
beat time, a heartbeat event is triggered. The reaction to this heartbeat event is defined by objects
0x6007/0 Abort Connection option code and 0x1029/n Error Behavior.

The heartbeat producer function is set by object Ox1017/0 Producer Heartbeat Time. If Object
0x1017/0 Producer Heartbeat Time is set unequal to zero the inverter sends a heartbeat message
periodically.

Heartbeat Message

Byte 0
Identifier NMT State
0x700 (=1792) + Node-ID [ 7 6 | 5] 4] 3] 21110
r NMT State
r: reserved (always 0)
NMT State: 0 Boot-Up
4 Stopped
5 Operational

127 Pre-Operational
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8.10 OS Synchronization

The operating System (OS) of the frequency inverter can be synchronized to the PLC or other devic-
es. The synchronization of the OS enhances the performance of the complete plant. Synchronization
is used to eliminate phase deviations of the CPUs between master and slave devices, so that calcu-
lations are done at the same time. Note, that only small deviations of the CPU clock frequencies
between devices (i.e. different CPU Quartz cock frequenices) of = 1 %o can be compensated.
Synchronization via CANopen:

When using CANopen without Systembus, the synchronization can be switched on and off. Synchro-
nization can be only done with CANopen SYNC telegrams.

Synchronization via Systembus:

When using CANopen simultaneously with Systembus, the synchronization can be set to either CA-
Nopen, Systembus or it can be switched off. Synchronization can be done with Systembus SYNC
telegrams or Systembus RxPDO telegrams.

Note: When synchronizing the OS via CANopen, the master has to support the synchronization me-
chanisms of CANopen.

Operation Mode Function
0- Auto The synchronization source is selected automatically by the inverter.
1 - CANopen The OS is synchronized via CANopen. Factory setting.
2 - Systembus The OS is synchronized via Systembus.
99 - Off The OS is not synchronized with other devices.
Operation mode Auto: The selection is done via this decision table:
CANopen active |Systembus active [Synchronization
izz Lis = Synchronization via CANopen
No Yes = Synchronization via Systembus
No No = No Synchronization activated.

The CANopen "active status for synchronization" is recognized by the parameter setting 387 CAN
Node Number >0 and a running synchronous PDO.

The Systembus "active status for synchronization" is recognized by the parameter setting 900 Syszem-
bus Node ID >0. Also parameter 1180 Synchronization has to be set to SYNC or an RxPDO.
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= 1180 Operation Mode (Synchronization)

0- Aus No evaluation of SYNC-Telegrams.

1 - RxPDO1 RxPDO1 used as SYNC-Telegram.

2 - RxPDO2 RxPDO2 used as SYNC-Telegram.

3 - RxPDO3 RxPDO3 used as SYNC-Telegram.
10 - SYNC SYNC used as SYNC-Telegram.

With Parameter Operation Mode 1180 the telegram for the synchronisation on the Systembus is de-
termined.

The selected telegram is used

— for the synchronisation of the operating system (if Parameter OS SyncSource 1452 is set to "Sys-
tembus") and

— for the processing of the synchronous PDOs on the Systembus (if set in Parameters 930, 932, 934,
936-938).

= 1451 CANopen OS Synctime

Parameter CANopen OS Synctime 1451 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.

OS SyncSource Act 1453 shows the active Synchronization source.

No. Description Min. Max. Fact. sett.
1451 |CANopen OS Synctime 700 us 900 us 800 us

For the CANopen Synchronisation pay also attention to Objects Ox1005/0 COB-ID SYNC Message,
0x1006/0 Communication Cycle Period and Ox1007/0 Synchronous Window Length.

For the VPlus Scope Function the following sources are available for diagnosis:

Operation Mode Function
i 1 = Synchronization OS to Systembus OK,

731 - B:Sync. OS <-> Sysbus Ok 0 = Synchronization OS to Systembus not OK
Shows the Synchronization cycle. Should show the
set SYNC time or TxXPDO time of the sending master.
Shows the Synchronization time inside 1 ms. Should
remain constant with small fluctuations.
1 = Synchronization OS to CANopen OK,
0 = Synchronization OS to CANopen not OK
Shows the Synchronization cycle. Should show the
set SYNC time of object 0x1006.
Shows the Synchronization time inside 1 ms. Should
remain constant with small fluctuations.

852-  SysBus SYNC time [us]

853 SysBus SYNC position 1ms Task [us]

854- B: Sync. OS <-> CANopen Ok

848-  CANopen SYNC time [us]

849- CANopen SYNC position 1 ms Task [us]
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9 Objects

The available objects are marked via Index/Subindex and are to be addressed via this identification.
This chapter describes all available objects.

9.1

Tabular Object Overview

The objects are displayed in the tables below. The following definitions apply:

Read only The PLC is only allowed to read the data from the frequency
inverter.
Read/Write The PLC is granted full access (read and write) to the fre-
quency inverter data.

Unsigned32 32 Bit-Value: 0..2%-1
0...0xFFFF FFFF

Unsigned16 16 Bit-Value: 0..2%%-1 (0...65535)
0...0x FFFF

Unsigned8 8 Bit-Value: 0..28-1 (0...255)
0...0xFF

Integer32 Signed 32 Bit-Value: |-231..2%1-1
0x8000 0000...0x7FFF FFFF

Integer16 Signed 16 Bit-Value: - [2%°...21>-1 (-32768...32767)
0x8000...0x7FFF

Integer8 Signed 8 Bit-Value: - [27...2-1 (-128...127)
0x80...0x7F

No This object cannot be used for PDO exchange, only SDO is applicable.

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

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

Note:

"Highest Sub-Index supported” displays the highest Sub-index that is supported by this object.

9.1.1 Communication Objects

Index Sub-Index Name SDO Access Data Type PDO-Mapping
0x1000 0 Device type Read only Unsigned32 No
0x1001 0 Error register Read only Unsigned8 No
0x1005 0 COB-ID SYNC object Read/Write Unsigned32 No
0x1006 0 Communication cycle period Read/Write Unsigned32 No
0x1007 0 Synchronous window length Read/Write Unsigned32 No
0x1008 0 Manufacturer device name Read only Visible string No
0x1009 0 Manufacturer hardware version Read only Visible string No
0x100A 0 Manufacturer software version Read only Visible string No
0x100C 0 Guard time Read/Write Unsigned16 No
0x100D 0 Life time factor Read/Write Unsigned8 No
0x1010 Store parameters Read only Unsigned8 No

Highest Sub-Index supported

1 Save all parameters Read/Write Unsigned32 No

2 Save communication parame- Read/Write Unsigned32 No
ters

3 Save application parameters Read/Write Unsigned32 No

0x1011 Restore default parameters Read only Unsigned8 No

Highest Sub-Index supported

0

1 Restore all default parameters Read/Write Unsigned32 No

2 Restore communication default Read/Write Unsigned32 No
parameters

3 Restore application default Read/Write Unsigned32 No
parameters
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Index Sub-Index Name SDO Access Data Type PDO-Mapping _
0x1014 0 COB-ID emergency object Read/Write Unsigned32 No
0x1016 Consumer heartbeat time Read only Unsigned8 No
0 Highest Sub-Index supported
1 Consumer heartbeat time 1 Read/Write Unsigned32 No
2 Consumer heartbeat time 2 Read/Write Unsigned32 No
3 Consumer heartbeat time 3 Read/Write Unsigned32 No
0x1017 0 Producer heartbeat time Read/Write Unsigned16 No
0x1018 Identity object Read only Unsigned8 No
0 Highest Sub-Index supported
1 Vendor ID Read only Unsigned32 No
2 Product code Read only Unsigned32 No
3 Revision humber Read only Unsigned32 No
4 Serial number Read only Unsigned32 No
0x1029 0 Error behavior Read only Unsigned8 No
1 Communication error Read/Write Unsigned8 No
0x1200 0 Server SDO parameter Read only Unsigned8
1 COB-ID Rx Read only Unsigned32 No
2 COB-ID Tx Read only Unsigned32 No
0x1400 RxPDO1 communication para- Read only Unsigned8 No
meter
0 Highest Sub-Index supported
1 COB-ID Read/Write Unsigned32 No
2 Transmission type Read/Write Unsigned8 No
3 Inhibit time Unsigned16 No
4 - - - No
5 Event time Read/Write Unsigned16 No
0x1401 RxPDO2 communication para- Read only Unsigned8 No
meter
0 Highest Sub-Index supported
1 COB-ID Read/Write Unsigned32 No
2 Transmission type Read/Write Unsigned8 No
3 Inhibit time Unsigned16 No
4 - - - No
5 Event time Read/Write Unsigned16 No
0x1402 RxPDO3 communication para- Read only Unsigned8 No
meter
0 Highest Sub-Index supported
1 COB-ID Read/Write Unsigned32 No
2 Transmission type Read/Write Unsigned8 No
3 Inhibit time Unsigned16 No
4 - - - No
5 Event time Read/Write Unsigned16 No
0x1600 RxPDO1 mapping parameter Read/Write Unsigned8 No
0 No. of mapped objects
1 1. mapped obj. Read/Write Unsigned32 No
2 2. mapped obj. Read/Write Unsigned32 No
3 3. mapped obj. Read/Write Unsigned32 No
4 4. mapped obj. Read/Write Unsigned32 No
5 5. mapped obj. Read/Write Unsigned32 No
6 6. mapped obj. Read/Write Unsigned32 No
7 7. mapped obj. Read/Write Unsigned32 No
8 8. mapped obj. Read/Write Unsigned32 No
0x1601 RxPDO2 mapping parameter Read/Write Unsigned8 No
0 No. of mapped objects
1 1. mapped obj. Read/Write Unsigned32 No
2 2. mapped obj. Read/Write Unsigned32 No
3 3. mapped obj. Read/Write Unsigned32 No
4 4. mapped obj. Read/Write Unsigned32 No
5 5. mapped obj. Read/Write Unsigned32 No
6 6. mapped obj. Read/Write Unsigned32 No
7 7. mapped obj. Read/Write Unsigned32 No
8 8. mapped obj. Read/Write Unsigned32 No
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Index Sub-Index Name SDO Access Data Type PDO-Mapping
0x1602 RxPDO3 mapping parameter Read/Write Unsigned8 No
0 No. of mapped objects
1 1. mapped obj. Read/Write Unsigned32 No
2 2. mapped obj. Read/Write Unsigned32 No
3 3. mapped obj. Read/Write Unsigned32 No
4 4. mapped obj. Read/Write Unsigned32 No
5 5. mapped obj. Read/Write Unsigned32 No
6 6. mapped obj. Read/Write Unsigned32 No
7 7. mapped obj. Read/Write Unsigned32 No
8 8. mapped obj. Read/Write Unsigned32 No
0x1800 TxPDO1 communication para- Read only Unsigned8 No
meter
0 Highest Sub-Index supported
1 COB-ID Read/Write Unsigned32 No
2 Transmission type Read/Write Unsigned8 No
3 Inhibit time Unsigned16 No
4 - - - No
5 Event time Read/Write Unsigned16 No
0x1801 TxPDO2 communication para- Read only Unsigned8 No
meter
0 Highest Sub-Index supported
1 COB-ID Read/Write Unsigned32 No
2 Transmission type Read/Write Unsigned8 No
3 Inhibit time Read/Write Unsigned16 No
4 - - - No
5 Event time Read/Write Unsigned16 No
0x1802 TxPDO3 communication para- Read only Unsigned8 No
meter
0 Highest Sub-Index supported
1 COB-ID Read/Write Unsigned32 No
2 Transmission type Read/Write Unsigned8 No
3 Inhibit time Read/Write Unsigned16 No
4 - - - No
5 Event time Read/Write Unsigned16 No
0x1A00 TxPDO1 mapping parameter Read/Write Unsigned8 No
0 No. of mapped objects
1 1. mapped obj. Read/Write Unsigned32 No
2 2. mapped obj. Read/Write Unsigned32 No
3 3. mapped obj. Read/Write Unsigned32 No
4 4. mapped obj. Read/Write Unsigned32 No
5 5. mapped obj. Read/Write Unsigned32 No
6 6. mapped obj. Read/Write Unsigned32 No
7 7. mapped obj. Read/Write Unsigned32 No
8 8. mapped obj. Read/Write Unsigned32 No
0x1A01 TxPDO2 mapping parameter Read/Write Unsigned8 No
0 No. of mapped objects
1 1. mapped obj. Read/Write Unsigned32 No
2 2. mapped obj. Read/Write Unsigned32 No
3 3. mapped obj. Read/Write Unsigned32 No
4 4. mapped obj. Read/Write Unsigned32 No
5 5. mapped obj. Read/Write Unsigned32 No
6 6. mapped obj. Read/Write Unsigned32 No
7 7. mapped obj. Read/Write Unsigned32 No
8 8. mapped obj. Read/Write Unsigned32 No
0x1A02 TxPDO3 mapping parameter Read/Write Unsigned8 No
No. of mapped objects
0
1 1. mapped obj. Read/Write Unsigned32 No
2 2. mapped obj. Read/Write Unsigned32 No
3 3. mapped obj. Read/Write Unsigned32 No
4 4. mapped obj. Read/Write Unsigned32 No
5 5. mapped obj. Read/Write Unsigned32 No
6 6. mapped obj. Read/Write Unsigned32 No
7 7. mapped obj. Read/Write Unsigned32 No
8 8. mapped obj. Read/Write Unsigned32 No
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9.1.2 Manufacturer Objects
Index Sub-Index Name | SDO Access | _DataType | PDO-Mapping
Manufacturer specific
0x2nnn 0,1,..9 Direct access to inverter parameters
Read/write access by SDO transfer only
0x3000 0 Sync Jitter Read/Write Unsigned16 No
0x3001 0 Digital In actual values Read only Unsigned16 Tx
0x3002 0 Digital Out actual values Read only Unsigned16 TX
0x3003 0 Digital Out set values Read/Write Unsigned16 Rx
0x3004 0 Boolean Mux Read only Unsigned16 Tx
0x3005 0 Boolean Demux Read/Write Unsigned16 Rx
0x3006 0 Percentage set value Read/Write Unsigned16 Rx
x3007 0 Percentage actual value Read only Unsigned16 Tx
9.1.3 Device Profile Objects
Index | Sub- SDO PDO- Factory Min...Max | Corresp.
Index | Name Access Data Type m.ap- setting Param.
ping
Abort connection .
0x6007 |0 option code Read/write | Integer16 No 1 -2..3 p.388
0x603F |0 Error code Read only | Unsigned16 No - - -
0x6040 |0 controlword Read/write | Unsigned16 Rx - - p.410
0x6041 |0 statusword Read/only | Unsigned16 Tx - - p.411
0x6042 |0 Target velocity Read/write | Interger16 Rx 0 3322776687 -
0x6043 |0 ;aarrg];gt velocity de- Read only | Integerl6 Tx - - -
0x6044 | 0 Control effort Read only | Integerl6 Tx - - -
0x6046 Velocity min max
Highest sub-index . ) ) )
0 supported Read only | Unsigned8 No
1 Velocity min amount | Read/write | Unsigned32 No 0 0...32767 p.418
2 Velocity max amount | Read/write | Unsigned32 No 32767 0...32767 p.419
0x6048 Velocity acceleration - - -
Highest sub-index .
0 supported Read only | Unsigned8 No
1 Delta speed Read/write | Unsigned32 No 150 1...32767 p.420
2 Delta time Read/write | Unsigned16 No 1 1...65535 p.422
0x6049 Velocity deceleration
0 Highest sub-index Read only | Unsigned8 No - - -
supported
1 Delta speed Read/write | Unsigned32 No 150 1...32767 p.421
2 Delta time Read/write | Unsigned16 No 1 1...65535 p.423
0x604A Velocity quick stop
0 Highest sub-index Read only | Unsigned8 No - - -
supported
1 Delta speed Read/write | Unsigned32 No 150 1...32767 p.421
2 Delta time Read/write | Unsigned16 No 1 1...65535 p.423
0x6060 |0 Modes of operation Write only | Integer8 Rx 2 2 -
Modes of operation
0x6061 |0 display Read only | Integer8 Tx 2 - -
0x6071 |0 Target torque Read/write | Integerl6 Rx -
0x6077 |0 Torque actual value | Read only | Integer16 Tx p.224
0x6078 | 0 Current actual value | Read only | Integerl6 TX p.214
0x6079 |0 DClink circuit voltage | Read only | Integer32 TX p.222
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Note:
The notations of CANopen® objects and parameters can be different (refer to the corresponding
object description).

Attention!

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 Ox1010), 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..

Be careful when using this method. If a CANopen® object was written and saved and then the cor-
responding inverter parameter was set by e. g. VPlus, the next power on cycle overwrites the value
set by VPlus with the value stored by the "Save" command.

Effect of the "Save" command (Object 0x1010)
(Examples for the sequence of writing parameters and objects)

[— CJ
12851 | VPlus @ (2851 || VPlus
A = =
| ah R f
1) P 419 = 48 Hz 2) Power OFF & ON:| 3) P 419 = 48 Hz
— 'CAN'o'péri ;; . ; v. =
285 || VPlus| | = |55 = | B |vPlus
| =p | | e )
B = | 0x6046 = 1140 rpm : o -
! | | R f
1)P419=48Hz |: 2)P419=38Hz | :3) Power OFF & ON:| 4) P 419 = 48 Hz
bb = : CANopen = _ “CANlopbeln - ]
(2351 || VPlus =) 53 = (55 2851 || VPlus
: % 516 % 516
C ‘| 0x6046 = 1140 rpm|: 0x1010 = "save" ; -
L | | i
1) P 419 =48 Hz 2)P419 =38 Hz |: 3) Save 1140 rpm ;4) Power OFF & ON 5)P 419 = 38 Hz
. [ T . 'CANbbe'h' o e
&85] | VPlus|| =) 33 = 55 2251 | VPlus (2551 || VPlus
: % 516 %@l 5160
= _ _n W — =
D 0x6046 = 1140 rpm|: 0x1010 = "save" T
1)P419=48Hz | 2)P419 =38 Hz 3) Save 1140 rpm 4) P 419 = 48 Hz 5) Power OFF & ONi| 6) P 419 = 38 Hz

Sequence
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A  Value of a parameter is set via the Operator Panel or VPlus. No "Save" command.

1) Setting of Maximum Frequency 419 = 48 Hz on Operator Panel or in VPlus.
2) Power OFF and ON.
3) The value of the Operator Panel/VPlus is active (48 Hz).

B No "Save" command. The value of the CANopen® object is overwritten.

1) Setting of Maximum Frequency 419 = 48 Hz on Operator Panel or in VPlus.

2) Setting of CANopen® object Ox6046 = 1140 rpm* (equivalent to 38 Hz).

3) Power OFF and ON.

4) The value of the CANopen® object is overwritten with the parameter value of the Operator
Panel or VPlus. The value of the Operator Panel or from VPlus is active (48 Hz).

C "Save" command. The value of the CANopen® object is stored.

1) Setting of Maximum Frequency 419 = 48 Hz on Operator Panel or in VPlus.
2) Setting of CANopen® object Ox6046 = 1140 rpm* (equivalent to 38 Hz).

3) "Save" command via CANopen® object 0x1010.

4) Power OFF and ON.

5) The value of CANopen® object Ox6046 is active (38 Hz).

D "Save" command. The value of the CANopen® object is stored — even if the corresponding pa-
rameter value has been changed after the "Save" command.

1) Setting of Maximum Frequency 419 = 48 Hz on Operator Panel or in VPlus.

2) Setting of CANopen® object Ox6046 = 1140 rpm* (equivalent to 38 Hz).

3) "Save" command via CANopen® object 0x1010.

4) Setting of Maximum Frequency 419 = 48 Hz on Operator Panel or in VPlus.

5) Power OFF and ON.

6) The parameter value is overwritten with the value of the CANopen® object 0x6046.
The value of the CANopen® object Ox6046 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).

Attention!

There are inverter parameters calculated from CANopen® objects which require the no. of pole pairs
for calculating the corresponding value for inverter parameters (e. g. deceleration or acceleration
parameters). These calculations always use the no. of pole pairs from data set 1. If the no. of pole
pairs is different in the data sets, the result of this operation will not be clear for the user. To avoid
confusion it is recommended to write the inverter parameters via the SDO channel using the Ox2nnn
(manufacturer) objects and not to use the CANopen® objects. This way, inconsistencies are avoided.

All CANopen® objects with corresponding inverter parameters described in this manual are pointed
out in this manual.
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9.2 Communication Objects (0x1nnn)

The communication objects 0x1nnn contain all parameters for the communication.
Note: For easier use, the objects are summarized by a table in each paragraph. This table is addition-
ally marked by color.

Orange = Read Only object

Used Abbreviations:

Access: Access type
r/w: Read/Write
ro: Read only
Wo: Write only
Map: Mapping
Def.-Val: Default value

The Examples show some typical data telegrams, which could be observed or used with a CAN analyz-
ing tool. The order displayed in the examples is the standard CANopen® format, lowest byte left, high-
est byte right.

Note: The headings are displayed in the format Index/Subindex Objectname.

9.2.1 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 during the start of the network. The information on the de-
vice type and the functionality (type) are prescribed by the CANopen® standards.

Additional Information
Mode Bits Type
31 24| 23 16| 15 0

Device Profile Number

The "Drives and Motion Control" standard device profile used by the frequency inverter is portrayed
as device profile number 402. The additional information specifies the device functionality of the
frequency inverter.

Device Profile Number =402 drives and motion control
Type =1 frequency converter
Type =2 servo drive
Mode bits =0 unused
Example:
COBID CB |Index |SI |Data
Read Request 601 40 |00 10 |00 (00 00 0000
Response 581 43 0010 |00 (92014100

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.2.2 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 errors of the frequency inverter. The status error-
free (0x1001/0 = 0) or error exists (0x1001/0 = 0) is displayed.

7 6 5

Bit

Lo

General error
Current
Voltage

Temperature

Communication error
Device profile-dependent error
Reserved

Manufacturer-dependent error

Example:

Index
0110
0110

601 40
581 4F

Read Request
Response

COBID ’cB

SI
00
00

Data
00 00 00 00
00 01 41 00

CB: Control byte  SI: Sub-Index
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9.2.3 0x1005/0 COB-ID SYNC Message

Index| Sub-Index Meanin Data Type | Access | Ma 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 =11 BitID
1 =29 Bit ID NOT ALLOWED
Bit 0 ... 10: 11 Bit CAN-ID
Example:

COBID [CB |Index |SI |Data
Read Request 601 40 |0510 |00 |00 00 0000

Response 581 43 |0510 |00 (80000000
Write Access 601 23 |0510 |00 (81000000
Response 581 60 [0510 |00 |00 000000

CB: Control byte  SI: Sub-Index

9.2.4 0x1006/0 Communication Cycle Period

Index|Sub-Index Meanin Data Type | Access | Map | Def.-Val
0x1006

The communication cycle period is the time distance between two consecutive SYNC messages.
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 Ox1400/ 0x1800.

Note:
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 dis-
tance 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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tS\,xnc

> tsync+50 %

Y

Note:

The time distance between two consecutive SYNC messages is monitored.

If object 0x1006/0 communication cycle period is set to a value other than zero, then a communica-
tion error event is triggered whenever the time defined by 0x1006/0 is exceeded by more than 50%.

After SYNC telegram "A", SYNC telegram "B" has to be received latest after the set SYNC time + 50
%.

If object 0x1006/0 communication cycle period is not set (= zero), then this monitoring function is
not active.

Example:
COBID [CB |Index |SI |Data
Read Request 601 40 (0610 |00 |00 00 00 00

Response 581 43 |06 10 |00 |00 00 00 00
Write Access 601 23 |06 10 |00 |AO OF 0000
Response 581 60 0610 |00 |00 000000

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"

9.2.5 0x1007/0 Synchronous Window Length

Index|Sub-Index Meanin Data Type | Access | Map [Def.-Val
0x1007

Synchronous window length is the time span after a SYNC message in which the inverter is sup-
posed 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

Note:
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.
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Example:
COBID CB |Index |SI |Data
Read Request 601 40 |07 10 |00 |00 00 00 00
Response 581 43 0710 |00 |00 00 00 00
Write Access 601 23 |0710 |00 (DO 07 00 00
Response 581 60 (0710 |00 |00 000000
CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"
9.2.6 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 version is displayed as a sequence of ASCII characters.
Example: "AGILE"
Object 0x1008/0 supports the segmented SDO transfer.
9.2.7 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 hardware version is displayed as a sequence of ASCII characters.
Example: "AGL 400 512 344"
Object 0x1009/0 supports the segmented SDO transfer.
9.2.8 0x100A/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: "5.1.2"
Object 0x100A/0 supports the segmented SDO transfer.
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9.2.9 0x100C/0 Guard Time
Index| Sub-Index Meanin Data Type | Access | Map | Def.-Val

0x100C

The response monitoring time is calculated by the multiplication of the objects guard time and lifetime
factor. Object 0x100C/0 defines the guard time in units of one millisecond. Guard time = 0 deacti-
vates the guarding function. If the response monitoring time is exceeded, the node reacts as defined
by the setting of object Ox6007/0 Abort Connection option code.

Example:
COBID [CB |Index |SI |Data
Read Request 601 40 |0C10 (00 (0000

Response 581 4B |0C10 |00 |00 00
Write Access 601 2B |0C10 |00 |DO 07
Response 581 60 [0C10 |00 |00 00

CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"

9.2.10 0x100D/0 Lifetime Factor

Index| Sub-Index Meanin Data Type | Access | Map | Def.-Val

0x100D

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

Example:
COBID (CB |Index [SI |Data
Read Request 601 40 |0D10 |00 |00

Response 581 4F |0OD 10 |00 |00
Write Access 601 2F (0D 10 (00 |05
Response 581 60 |0D 10 |00 |00

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.2.11 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 3 sub-indexes with different functions.

Writing "save" to 0x1010/3 stores all application parameters (0x6nnn) to non-volatile memory.

Specification for writing the "save" command

LSB MSB
IISII llall llvll llell
0x73 0x61 0x76 0x65

Note:

Writing a value other than "save" results in an SDO abort. The store command is not processed.

Example:

COBID [CB |Index |SI |Data
Read Request 601 40 (1010 |01 |00 00 00 00
Response 581 43 |1010 |01 |01 000000
Write Access 601 23 (1010 |01 |73 617665
Response 581 60 (1010 |01 |00 000000

CB: Control byte

SI: Sub-Index All values in hexadecimal without leading "0x"
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9.2.12 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 parameters/objects can be set to their default values. This object supports 3
sub-indexes with different functions.

Writing "load" to 0x1011/3 restores all application parameters (0x6nnn).

Specification for writing the "load" command

LSB MSB
IIIII Iloll lla" Ildll
0x6C 0x6F 0x61 0x64
Note:
Writing a value other than "load" results in an SDO abort. The restore defaults command is not
processed.
Example:

COBID CB |Index |SI |Data
Read Request 601 40 (1110 |01 |00 00 00 00

Response 581 43 1110 |01 |01 00 00 00
Write Access 601 23 |1110 |01 |6C6F 61 64
Response 581 60 [1110 |01 |00 000000

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.2.13 0x1014/0 COB-ID Emergency Message

Index|Sub-Index Meanin Data Type | Access | Map | Def.-Val
0x1014

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

1 Bit ID

Bit 29: 0=1
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 (Ox603F)
1 |High-Byte, Error code (Ox603F)
2 |Error register (0x1001)
3 |0

4 [0

5 10

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.

Example:
COBID (CB |Index |SI |Data
Read Request 601 40 (1410 |00 |00 00 00 00

Response 581 43 (1410 |00 |81 000000
Write Access 601 23 |1410 |00 |81 00 00 00
Response 581 60 [1410 |00 |00 00 00 00

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.2.14 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 milli-
seconds 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 0x6007/0 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
Example:

COBID [CB |Index |SI |Data
Read Request 601 40 |1610 |01 |00 00 00 00

Response 581 43 [1610 |01 |02 00 00 00
Write Access 601 23 |1610 |01 |20 00 03 00
Response 581 60 |1610 |01 |00 00 00 00

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"

9.2.15 0x1017/0 Producer Heartbeat Time

Index| Sub- Meaning Data Type | Access | Map |Def.-Val
Index

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.

Example:
COBID [CB |Index |SI |Data
Read Request 601 40 (1710 |00 |00 0O

Response 581 4B (1710 |00 |00 00
Write Access 601 23 |17 10 |00 |20 00
Response 581 60 |1710 |00 |00 00

CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"
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9.2.16

0x1018/n Identity Object

The identity object provides information on the device manufacturer as well as the device itself.

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

The vendor ID "0xD5" identifies the manufacturer Bonfiglioli Vectron GmbH. This vendor ID has
been assigned by the CANopen® users' organization "CAN in Automation" (CiA®) in Erlangen/Germany

(www.can-cia.org).

Product code: displays the inverter’s type code.
Revision number: displays the inverter's CANopen® system revision.
Serial number: displays the inverter’s serial number.

Example:

COBID [CB |Index |SI |Data
Read Request 601 40 |18 10 (01 |00 00 00 00
Response 581 43 |1810 |01 |05 000000

CB: Control byte

SI: Sub-Index All values in hexadecimal without leading "0x"

9.2.17 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 statemachine in the event of a communi-
cation 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.
Change to NMT state "Stopped".

Example:

COBID [CB |Index |SI |Data
Read Request 601 40 |2910 |01 (00 00 00 00
Response 581 43 (2910 |01 05000000

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.2.18 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 exists / valid
Bit 29: 0=11BitID
Bit 0 ... 10: 11 Bit CAN-ID
Example:
COBID [CB |Index |SI |Data
Read Request 601 40 |0012 |02 |00 00 00 00
Response 581 43 |0012 |02 |01 06 0000

CB: Control byte

SI: Sub-Index All values in hexadecimal without leading "0x"
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9.2.19 0x1400/n, 0x1401/n, 0x1402/n
RxPDO Communication Parameter

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
Bit 31: 0 = PDO exists / valid

1 = PDO does not exist / not valid

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

RxPDO1 Factory setting = valid
RxPD02/3 Factory setting = not valid

Value Meaning Description
0 synchronous Update RxPDO data on each SYNC.
1...240 synchronous  |Update RxPDO data on each SYNC.
241257 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 func-

tion.
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Event time:

The event time is used as monitoring function for RxPDOs. If during the set time no RxPDO is re-
ceived, one of the following faults is triggered:

202A RxPDO1 Fault

202B RxPDO2 Fault

202C RxPDO3 Fault

Example*:
COBID [CB |Index |SI |Data

Read Request 601 40 |0014 |02 |00
Response 581 4F (0014 |02 |FF

Read Request 601 40 |0014 |01 |00
Response 581 4F (0014 |01 |01 02 0000
Write Access 601 23 (0014 |01 |01020080
Response * 581 60 0014 |01 |00 000000
Write Access 601 2F (0014 |02 |05
Response * 581 60 0014 |02 |00

Write Access 601 23 (0014 |01 (01020000
Response * 581 60 0014 |01 |00 000000

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
* Note that the highest bit in Object 1400/1 has to be deactivated first in order to en-
able the correct write-access for Object 1400/2.
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9.2.20 0x1600/n, 0x1601/n, 0x1602/n,
RxPDO Mapping Parameters

Index| Sub-Index i Data Type | Access

RxPDO-Mapping-Parameter:
0x1600/n RxPDO1
0x1601/n RxPDO2
0x1602/n RxPDO3

0x1600/0 = 0 = no objects mapped
0x1600/0 = 1...8 = 1...8 objects mapped

Mapping Entry:
MSB LSB
Object Index Subindex Length (no. of bits)
High byte Low byte Si I

Examples:

Mapping of 0x6040/0 Control Word (unsigned16 = 10,.,) to "1 mapped obj." in RxPDO1:
0x1600/1 = 1110010

Objects and their data types are listed in Chapter 9.1 "Tabular Object Overview".

Default Mapping

RxPDO1 0x1600/0 0x1600/1 0x1600/2 0x1600/3...8
2 60 40 00 10 60 42 00 10 0x00000000
Controlword target velocity
RxPDO2 0x1601/0
0 No mapping
RxPDO3 0x1602/0 | |
0 No mapping
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Example*:
COBID CB |Index SI |Data
Read Request 601 40 1|00 16 01 (00 00 00 00

Response 581 43 |00 16 01 |10 004060
Write Access 601 2F |00 16 00 |00
Response * 581 60 |00 16 00 |00 00

CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"

* Note, that the highest bit in Object 1400/1 has to be deactivated first, in order to
enable the correct write-access to Object 1600/n. Also pay attention to the mapping
procedure described in the following:

Mapping Procedure
The mapping process requires five steps:
Step 1: Set PDO to "not valid" (0x1400, Subindex 1, Bit 31 = 1).

Step 2: Set sub index 0 to 0 (deactivate current mapping, 0x1600, Sub index 0

=0).

Step 3: Set sub index 1 ... n to the new objects (0x1600, Subindex 1..n = new
object).

Step 4: Set sub index 0 to the number of mapped objects (activate new map-

ping, 0x1600, Subindex 0 = n).
Step 5: Set PDO valid (0x1400, Subindex 1, Bit 31 = 0).

In the example TxPDO 0x1600 was used. The same procedure can be used for 0x1601 and 0x1602.
In these cases replace 0x1400 with 0x1401 and 0x1402 respectively.

Example (Node ID = 1):

COBID  Control Byte Index Subindex Data Data
LSB MSB Subindex LSB ... ... MSB
Step 1: 601 23 00 14 01 0102 00 80
Response 581 60 00 14 01 00 00 00 00
Step 2: 601 2F 00 16 00 00 00
Response 581 60 00 16 00 00 00 00 00
Step 3.1: 601 23 00 16 01 10 00 42 60
Response 581 60 00 16 01 00 00 00 00
Step 3.2 601 23 00 16 02 10 00 40 60
Response 581 60 00 16 02 00 00 00 00
Step 3.3 601 23 00 16 03 08 00 60 60
Response 581 60 00 16 03 00 00 00 00
Step 4: 601 2F 00 16 00 03 00
Response 581 60 00 16 00 00 00 00 00
Step 5: 601 23 00 14 01 01 02 00 00
Response 581 60 00 14 01 00 00 00 00
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Mapping Result

Target velocity Control word Modes of operation
(0x6042) (0x6040) (0x6060)
00 00 00 00 00

The example above shows the necessary telegrams with the corresponding responses of the device.
The mapping is only stored in RAM and is therefore lost after a power restart or power failure. In or-
der to store the mapping to EEPROM (power-fail safe), see Chapter 9.2.11.

Note:
The number of mappable objects depends on the objects' length.
The maximum number of bytes that can be mapped is 8.

9.2.21 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
0x1801/n TxPDO2
0x1802/n TxPDO3

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 exists / is valid

1 = PDO does not exist / invalid

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

TxPDO1 Factory setting = valid
TxPDO2/3 Factory setting = not valid
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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 every "n™ SYNC.
29— Reserved Value not allowed.
251

252 synchronous/RTR |Update TxPDO-data 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 und 255 are handled identically. TxPDO-data are sent, on data change or after the "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.

Note:

The internal time resolution for the "Inhibit Time" is in milliseconds. An inhibit time value = 37 is
truncated to 30 [3.7 ms 2> 3 ms].

Values less then 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 TxPDOs data. The value range is 0...65535.

The "Event Time" is set in millisecond, e. g. a value of 2000 means 2000 ms.

Example of Event Time & Inhibit 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
— X . -\ --.._f"“-—-
\k_ E / b/- \__.-—"‘"
n=c¢onst.
RN Ly - Ly i-.-l'h-l-h-i-l-h-i-l-i-l-'h-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.
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Example*:
COBID (CB |Index |SI |Data
Read Request 601 40 |0018 |02 |00
Response 581 4F 0018 |02 |FF
Read Request 601 40 |0018 |01 |00
Response 581 4F 0018 |01 [81 010000
Write Access 601 23 (0018 |01 (81010080
Response * 581 60 (0018 |01 |00000000
Write Access 601 2F (0018 |02 |05
Response * 581 60 (0018 |02 |00
Write Access 601 23 (0018 (01 (81010000
Response * 581 60 (0018 |01 |00 000000
CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"
* Note, that the highest bit in Object 1800/1 has to be deactivated first, in order to
enable the correct write-access to Object 1800/2
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9.2.22 0x1A00/n, 0x1A01/n, 0x1A02/n,
TxPDO Mapping Parameters

Data Type | Access

TxPDO-Mapping-Parameters
0x1A00/n TxPDO1
0x1A01/n TxPDO2
0x1A02/n TxPDO3

0x1A00/0 =0 no Object mapped

0x1A00/0=1...8

1 ... 8 Objects mapped

Mapping Entry:
MSB | LSB

Object Index Sub-Index Length (no. of bits)
High byte | Low byte si I

Example:

Mapping of 0x6041/0 Status Word (unsigned16) to "1%* mapped obj." in TxPDO1:
0x1A00/1 = 0x60410010

Default Mapping

TxPDO1 0x1A00/0 0x1A00/1 0x1A00/2 0x1A00/3...8
2 0x6041 0x6044 0x00000000
statusword control effort
TxPDO2 0x1A01/0
0 No mapping
TxPDO3 0x1A02/0 | |
0 No mapping
Example*:
COBID CB |Index SI |Data
Read Request 601 40 |00 1A 01 (0000 0000
Response 581 43 |00 1A 01 (10004160
Write Access 601 2F |00 1A 00 |00
Response * 581 60 (00 1A 00 |00

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
* Note, that the highest bit in Object 1800/1 has to be deactivated, in order to enable

correct write-access to Object 1A00/n. Also pay attention to the mapping procedure,
described below:
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Note:

Mapping Procedure

The mapping procedure requires five steps:

vated, 0x1A00, Subindex 0 = n)

Step 1:
Step 2:

=0)
Step 3:

object)
Step 4:
Step 5:

Set PDO "valid" (0x1800, Subindex 1, Bit 31 = 0)

Set PDO to "not valid" (Ox1800, Subindex 1, Bit 31 = 1)

Set Subindex 0 to 0 (deactivate current mapping, 0x1A00, Subindex 0
Set Subindex 1 ... n to the new Objects (0x1A00, Subindex 1..n = new

Set Subindex 0 to the number of mapped Objects (new mapping acti-

In the example above TxPDO 0x1A00 was used. The same procedure can be used for
0x1A01 and 0x1A02. In these cases replace Ox1800 with Ox1801 and 0x1802 respec-

tively.

Example (Node ID = 1):

COB ID Control Byte Index Subindex Data Data

LSB MSB Subindex LSB ... ... MSB
Step 1: 601 23 00 18 01 84 01 00 80
Response 581 60 00 18 01 00 00 00 00
Step 2: 601 2F 00 1A 00 00 00
Response 581 60 00 1A 00 00 00
Step 3.1: 601 23 00 1A 01 10 00 44 60
Response 581 60 00 1A 01 00 00 00 00
Step 3.2 601 23 00 1A 02 10 00 41 60
Response 581 60 00 1A 02 00 00 00 00
Step 3.3 601 23 00 1A 03 10 00 0130
Response 581 60 00 1A 03 00 00 00 00
Step 3.4 601 23 00 1A 04 10 00 02 30
Response 581 60 00 1A 04 00 00 00 00
Step 4: 601 2F 00 1A 00 04 00
Response 581 60 00 1A 00 00 00
Step 5: 601 23 00 18 01 84 01 00 00
Response 581 60 00 1A 00 00 00 00 00
Mapping Result
Control effort Status word Digital In Digital Out
Actual Value Actual Value

(Ox6044) (Ox6041) (Ox3001) (0x3002)
00 00 00 00 00 00

The number of mappable objects depends on the object lengths. The maximum number of bytes that
can be mapped is 8.
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9.3 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:

Command = According to the type of access and the length
specifier of the selected parameter

Index Parameter number + 0x2000

Sub-Index = required dataset(0,1...4,5,6...9)

Note:

The mapping of numeric data is always in integer or long data type. Values which contain decimal
places are extended accordingly: (e.g. value 17.35 is transmitted as 1735).

The command specifier are described in chapter 8.3 "SDO Function”.

If for writing a parameter the command specifier is not known, it can be determind by reading this
parameter first. The second digit in the command specifier is identical for Read and Write access.

9.3.1 Handling of Data Sets / Cyclic Writing

Access to the parameter values is carried out on the basis of the parameter number and the required
data set. 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.

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 is reported.

Caution!
The values are entered automatically into the EEPROM on the controller. If values are to be

written cyclically, there must be no entry into the EEPROM, as it only has a limited nhumber
of admissible writing cycles (about 1 million cycles). If the number of admissible writing
cycles is exceeded, the EEPROM is destroyed

To avoid this, cyclically written data can be entered exclusively into the RAM without a writing cycle
taking place on the EEPROM. The data are volatile, i.e., they are lost on power-off and have to be
written again after power-on.

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

data set.
Parameter EEPROM 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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9.3.2 SDO Examples ("expedited" transfer only)
Write Parameter:
Client = Server  SDO Download (expedited)
0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
LSB | MSB 0xnn
0x2B uint/int] LSB MSB -- --
0x23 long| LSB MSB
Server = Client  Download Response =» Write process error-free
0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
0x60 LSB | MSB 0xnn -
Server = Client  Abort SDO Transfer =» Write process with error
0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
0x80 LSB | MSB 0xnn Error Code

If an error occurs during the writing process, the corresponding error code is indicated in Bytes 4 ... 7.

Read Parameter:

Client = Server

SDO Upload (expedited)

0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
0x40 LISB | MSB 0xnn -
Server = Client  Upload Response = Read process error-free
0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
LISB | MSB 0xnn LSB MSB
0x4B uint/int] LSB MSB -- --
0x43 long| LSB MSB
Server = Client  Abort SDO Transfer = Read process with error
0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
0x80 L1SB | MSB 0xnn Error Code

If an error occurs during the reading process, the corresponding error code is indicated in
Bytes 4 ... 7. Refer to Chapter 8.3.3 "Error Code Table" for the list of error codes of the SDO Abort.
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9.3.3 Examples of Writing Parameters

Write Parameter Rated Speed 372 (type uint) in Data Set 2 with parameter value 2980.
Index = 372 + 0x2000 = 0x2174, Value = 2980 = 0x0BA4

Client = Server  SDO Download (expedited)

0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
0x601 0x2B 0x74 | Ox21 0x02 oxA4 | oxoB | - | --

Write Parameter Warning Limit Tk 407 (type int) in Data Set 0 with Parameter Value -15.
Index = 407 + 0x2000 = 0x2197, Value = -15 = OxFFF1

Client = Server  SDO Download (expedited)

0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
0x601 0x2B 0x97 | Ox21 0x00 OxF1 | OXFF | - | --

Writing Parameter Fixed Frequency 1 480 (Type long) in Data Set 1 with Parameter Value 100,00
Hz.
Index = 480 + 0x2000 = 0x21EOQ, Value = 10000 = 0x00002710

Client = Server  SDO Download (expedited)

COB ID 0 1 | 2 3 4 | 5 | 6 | 7
0x601 |Control Byte Index Sub-Index Data
0x23 OXEO | Ox21 0x01 0x10 | 0x27 | 0x00 | 0x00

Writing Parameter Fixed Frequency 2 480 (Type long) in Data Set 3 with Parameter Value

-50,00 Hz.
Index = 480 + 0x2000 = 0x21EO, Value = -5000 = OxFFFFEC78
Client = Server  SDO Download (expedited)
0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
0x601 0x23 OxEO | Ox21 0x03 0x78 | OxEC | OXFF | OxFF

If an error occurs during the writing process, the corresponding error code is indicated in
Bytes 4 ... 7. Refer to Chapter 8.3.3 "Error Code Table" for the list of error codes of the SDO Abort.
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9.3.4 Examples of Reading Parameters

Read Parameter Rated Speed 372 (type uint) in Data Set 2 with the current parameter value 1460.
Index = 372 + 0x2000 = 0x2174, Value = 1460 = 0x05B4

Client =» Server

SDO Upload (expedited)

0 1 | 2 3 4 | 5 | 6 7
COB ID| Control Byte Index Sub-Index Data
0x601 0x40 0x74 | Ox21 0x02 - | - | - --
Server = Client  Upload Response
0 1 | 2 3 4 | 5 | 6 7
COB ID| Control Byte Index Sub-Index Data
0x581 0x4B 0x74 | Ox21 0x02 0xB4 | Ox05 | -- --

Read Parameter Warning Limit Tk 407 (type int) in Data Set 0 with the current parameter value -5.
Index = 407 + 0x2000 = 0x2197, Value = -5 = OxFFFB

Client = Server

SDO Upload (expedited)

0 1 | 2 3 4 | 5 | 6 7
COB ID| Control Byte Index Sub-Index Data
0x601 0x40 0x97 | Ox21 0x00 - | - ] - -
Server = Client  Upload Response
0 1 | 2 3 4 | 5 | =6 7
COB ID| Control Byte Index Sub-Index Data
0x581 0x4B 0x97 | Ox21 0x00 OxFB | OXFF | -- --

Read Parameter Fixed Frequency 1 480 (type long) in Data Set 1 with the current parameter

value

75,00 Hz.
Index = 480 + 0x2000 = 0x21EQ, Value = 7500 = 0x00001D4C
Client = Server  SDO Upload (expedited)
0 1 | 2 3 4 | 5 | 6 7
COB ID| Control Byte Index Sub-Index Data
0x601 0x40 OxEO | oOx21 0x01 - | - - --
Server = Client  Upload Response
0 1 | 2 3 4 | 5 | 6 7
COB ID| Control Byte Index Sub-Index Data
0x581 | 0x43 OXEO | 0x21 0x01 0x4C | Ox1D | 0x00 | 0x00
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Reading Parameter Fixed Frequency 1 480 (Type long) in Data Set 3 with the actual Parameter Value

-10,00 Hz.
Index = 480 + 0x2000 = 0x21EO, Value = -1000 = OxFFFFFC18
Client = Server  SDO Upload (expedited)
0 1 | 2 3 4 | 5 [ 6 [ 7
COB ID| Control Byte Index Sub-Index Data
0x601 0x40 OxEO | Ox21 0x03 - | - -] -
Server = Client  Upload Response
0 1 | 2 3 4 | 5 | 6 | 7
COB ID| Control Byte Index Sub-Index Data
0x581 0x43 OXEO | 0x21 0x03 0x18 | OXFC | OxFF | OxFF

If an error occurs during the reading process, the corresponding error code is indicated in
Bytes 4 ... 7. Refer to Chapter 8.3.3 "Error Code Table" for the list of error codes of the SDO Abort.
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9.4 Manufacturer Objects (0x3000 ... O0x5FFF)

In addition to the device profile objects the following manufacturer specific objects are implemented.

9.4.1 0x3000/0 SYNC Jitter

Index| Sub-Index Meanin Data Type | Access | Ma Def.-Val
0x3000

DS301 does not include an object for the monitoring of SYNC messages. The frequency inverters
monitor SYNC message jittering with Object 0x3000/0 SYNC Jitter (given in multiples of microse-
conds).

A communication error is triggered if the SYNC message does lie within the defined times:

0x1006/0 Communication Cycle Period + [- 0x3000/0 SYNC Jitter

The value of Object 0x3000/0 SYNC Jitter depends on time accuracy of the CANopen master. The
value range is 0 ... 17000 (ps) and is limited internally to 50 % of the Communication Cycle Time (Ob-
ject Ox1006/0 or the measured value).

If Object 0x3000/0 SYNC Jitteris set to zero, then there is no SYNC message monitoring.

If Object 0x3000/0 SYNC Jitteris set not equal to zero, then, monitoring of the SYNC message time is
active. The jitter monitoring is independent of how the Communication Cycle Time is determined (ei-
ther set with Object Ox1006/0 or by measurement).

A B

L :
I I I
I I |
I I |
I I |
1 I |
t I 1 |
I I |
S?HC I I N :
I ' -
I I I
N
I :_t-Jltter t+jitter R
: I il
I
|
]
X tsync—SU % t.n,rnc+5{] %
I >
I
Last SYNC "A" Expected SYNC "B"
|SYNC jitter SYNC jitter]
|Internal limit Internal limit |
Example:

COBID [CB |Index (SI |Data
Read Request 601 40 |0030 |00 |00 00

Response 581 4B |0030 |00 |00 00
Write Access 601 2B (0030 |00 |1000
Response 581 60 |0030 |00 |00 00

CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"

Note:
Object 0x3000 SYNC Jitter is located in the application object area and is saved by objects 0x1010/5
save application objects und 0x1010/1 save all objects.
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9.4.2 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 displays, like Parameter Digital Inputs 250, the current status
of the Digital Inputs and Multi-functional Input 1 (if Parameter Operation mode 452 is set to "3 —
Digital Input").

Example:

COBID CB |Index |SI |Data
Read Request 601 40 |0130 |00 |00 OO0
Response 581 4B 0130 |00 |06 00

CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"

9.4.3 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 0x3002 Digital Out actual value displays — like Parameter Digital Outputs 254 — the current
status of the Digital Outputs (max. four) and Multi-functional Output 1 (if Parameter Operation mode
550 is set to "1 — Digital"). The number of digital outputs depends on the installed optional expansion

modules.
Example:
COBID CB |Index |SI |Data
Read Request 601 40 |0230 |00 (0000
Response 581 4B 0230 |00 |0300

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.4.4 0x3003/0 Digital Out set values (Sources for Digital Outputs)

Index| Sub-Index Meanin Data Type | Access | Ma Def.-Val
0x3003

With Object 0x3003 five digital sources are available for parameters, which demand an allocation 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

5 - - -

6 - - -

Digital outputs use these sources as operation modes 90 ... 94 Obj 0x3003 DigOut 1 ... 5 and inverted
as 190 ... 194 inv. Obj 0x3003 DigOut 1 ... 5 (see e. g. Parameter Operation Mode OUTID (X13.5)
531). The mapping of the these object bits to the output is arbitrary.

Example:
Operation mode 533 0 -OFF (AUS)
OUT3D (X11.6) 1 -Ready or Standby Signal

2 -Run Signal

43 -External Fan

90 - Obj 0x3003 Digout 1
91 - Obj 0x3003 Digout 2
92 -0bj 0x3003 Digout 3
93 -0Obj 0x3003 Digout 4
94 -0Obj 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

The sources 810...814 Obj 0x3003 DigOut 1 ... 5 can be selected directly from the parameter's choice
list. This can be used, for example, for direct setting of Boolean inputs.

Example:
COBID CB |Index |SI |Data
Read Request 601 40 |0330 (00 |00

Response 581 4F 0330 |00 |03
Write Access 601 2F (0330 |00 |10
Response 581 60 (0330 (00 |00

CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"
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9.4.5 0x3004/0 Boolean Mux

Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x3004 0 Boolean Mux Unsigned16 ro TX

With object 0x3004 up to 16 boolean values can be read in a compressed manner. Each bit in 16 bit
object 0x3004 displays the actual value of the connected boolean source.

Note:
The bit numbers 0 ... 15 correspond to the Index numbers 1 ... 16!

The sources for the 16 bits can be chosen from a choice list via the index parameter CANopen®™ Mux
Input. 1422, Parameters 1420 and 1421 are the associated write and read parameters which you
have to set prior to writing/reading parameter 1422.

By using VPlus/VTable this process is easier and more clearly laid out.

[ 5] WTable 7.33 (COM3 =

| S—

File View 7

Mux/Debus | Index 1 | Index 2 | Index 3 | Index 4 | Index 5 | Index B | Index 7
£ 1252 Mux Inputs 7 -0 7 -0 7 -0 7 -0 7 -0 7-0f 7-0f
‘ m

Index 0 Index B Index 7
ﬁmzz CaMopen Mus Input s s

4 L1}

Index 0 | Index 1 | Index 2 | Index 3 | Index 4
ﬁw?s PLC-input buffer frequency 9-Zero 9-Zero 9-Zero 9-Zero
ﬁBBD PLC-input buffer current 9-Zern 9-Zern 9-Zemn 9-Zemn
51381 PLC-input buffer percentage 9-Zera 9-Zera 9-Zera 9-Zera
ﬁ1382 PLC-input buffer valtage 9-Zero 9-Zero 9-Zero 9-Zero
E' 1388 PLC-fived value frequency 50,00 Hz 50,00 Hz 50,00 Hz 50,00 Hz
& 1389 PLCfived value current 9804 9804 9,80 4 9,80 4
ﬁ 1390 PLC-fived walue percentage 100,00 2% 100,00 2% 100,00 % 100,00 %
ﬁ 1391 PLCfived value voltage 5657 5657 5657 Y 5657 Y

The default value is "7 — Off".

Example:

COBID CB |Index |[SI |Data
Read Request 601 40 0430 |00 |00 OO0
Response 581 4B 10430 |00 0300

CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"
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9.4.6 0x3005/0 Boolean DeMux

Index| Sub-Index
0x3005

Meanin

Data Type | Access

Def.-Val

Via Object 0x3005 up to 16 boolean values can be written in a compressed manner. These values are
available as sources which can be chosen by the selection of 832 ... 847 Obj 0x3005 Demux Oul
1...16 from a parameter's choice list.

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
Example:

COBID (CB |Index |SI |Data

Read Request 601 40 |0530 |00 |00 00
Response 581 4B |0530 |00 |0500
Write Access 601 2B |0530 (00 |2000
Response 581 60 |0530 |00 |00 00

CB: Control byte

SI: Sub-Index All values in hexadecimal without leading "0x"
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9.4.7 0x3006/0 Percentage set value

Index| Sub-Index Meanin Data Type | Access | Map | Def.-Val
0x3006

With Object 0x3006 a percentage source can be written.

The percentage reference value passed over with Object Percentage Reference Source is set with the
help of selection "20 — Fieldbus Percentage Reference Value" for Parameter Reference Percentage
Source 1 476 or Reference Percentage Source 2 494 in the frequency inverter.

[ VPlus 7.33 (COMB|

File Edit View 7

BEH &S A&z = Lt P+ Pylaw g FNAGE S S R

- Frequency Irverter Data | Parameter | Data Set 0 | Data Set 1 | Diata Set 2 Diata Set 3
B Machw?e Data ) $8 495 Operation Mode Y1 -+ reference 1 - +/- 1eference 1 - +/- 1eference
B Dperational Behaviour ﬁ 476 Reference Percentage Source 1 ¥ 1 - Analog Yalus MFITA 1 - Analog Value MFIA 1 - Analog Value

- Emorfwarning Behaviour

- Reference Values

¥ Reference Frequency Channel
- Ref. Percentage-al. Channel
i Maotor Potentiometer

- Electronic Gear

[H- Control Inputs/Outputs

- W f-Characteristic

- Contral Functions

- Special Functions

- Actual Values

- Ermaor Protocol

- Communication

494 Reference Percentage Source 2 ¥ 20 - Fieldbus Percentage Walue 20 - Figldbus Percentage Yalue 20 - Fieldbus Pe

== el
[l [ [ [

Default value: 5 - Keypad-Motorpot.

The percentage value is scaled as percent * 100 (e.g. 5678 represents 56.78%).

Example:
COBID |[CB |Index |SI |Data
Read Request 601 40 (0630 |00 |00 OO

Response 581 4B 0630 |00 |0500
Write Access 601 2B |0630 (00 |2000
Response 581 60 0630 |00 |00 00

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"

06/2010 CANopen Agile 69



@ Bonfiglioli Objects

Vectron

9.4.8 x3007/0 Percentage actual value

Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x3007 0 Percentage actual value Unsigned16 ro TX

Object 0x3007 displays the actual value of the percentage source, which is selectable via Parameter
CANopen Obj0x3007 Actual Percentage Value Source 1423.
The default value is selected: 52 — Analog Input MFI1A.

= 1423 CANopen Percentage Actual Value Source

File Edit View 7
FH &S 4| E I+ P+ Py & © tw IXNMEBEE@R SO Finished

- Frequency lnverter Data | Farameter | Diata Set 0 | [iata Set 1

- Machine Data £ 385 CaN Baud Rate 7 -500 kEit/s

- Operational Behaviour & 387 CAN Node Mumber 1

-~ Enorfwamning Behaviour §4 368 CAN Enor Behaviour 1-Emor

- Fieference Values {41423 Callopen Db D
[#- Referance Frequency Channel
& Ref. PercentageVal Channel
Mator Potentiometer
i Electroric Gear

- Contral Inputz/Outputs

- W H-Characteristic

- Contral Functions

- Special Functions

- Actual Values

07 Actual Percentage Yalue Source 52 - Analog Input MFIA

- Error Protocol
- Cammunication
- RS485 /R5232

.. Convert PDP/intemal
i Bug Contraller
[+ Sypstembus

Default value: 52 - Analog Input MFILA

The percentage value is scaled as percent * 100 (e.g. 5678 represents 56.78%).

Example:

COBID [CB |Index |SI |Data
Read Request 601 40 (0730 |00 (0000
Response 581 4B |0730 |00 |8F13

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5 Device Profile Objects (0x6nnn)

This chapter contains the descriptions of the available “Device profile objects” defined by the CANo-
pen standard DS402.

9.5.1 0x6007/0 Abort Connection option code

Index |Sub-Index Meanin Data Type | Access | Ma Def.-Val
0x6007

Object abort connection option code specifies the operational behavior of the frequency inverter if the
bus connection fails due to BusOff, guarding, heartbeat, SYNC error, RxPDO length error or NMT state
change (leaving NMT state operational).

Operation Mode Function
0 - No reaction Operating point is maintained.
Device state machine changes to state "fault" immediately (factory
1 - Error - .
setting). Factory setting.
. Device state machine processes command “disable voltage”and
2 - Switch-off e ; "
changes to state "switch on disabled".
P Device state machine processes command “guick stop”and changes to
3 - Quick stop state "switch on disabled".
-1- Device state machine processes command ‘disable operation”and

(Minus 1) Ramp stop + Error

-2

changes to state "fault" after the drive is stopped.
Device state machine processes command “guick stop” and changes to

" Quick stop + Error

(Minus 2) state "fault" after the drive is stopped.
The object abort connection option code corresponds to the inverter parameter CAN Error behavior
388.
CAN Error behavior 388 | 0x6007

0 0

1 1

2 2

3 3

4 -1

5 -2
Note:

Writing Parameter CAN Error Behavior 388 and writing Object 0x6007 has the same effect. If object
0x6007 was written and then a save parameters command (Object Ox1010) processed, the value of
0x6007 is stored in non volatile memory. After the next power on of the inverter the previously set
value for 0x6007 is reactivated and overwrites the setting of Parameter CAN Error behavior 388.

Note:

The behavior described above is ONLY relevant if parameter Local/Remote 412 is set to 1 "Control
via Statemachine".

Otherwise the functional behavior is different. If abort connection option code is set to 0 "Operating
point is maintained", there is no reaction. For EVERY other setting the inverter reacts with an imme-
diate change to state "fault" if a CAN error occurs.

Attention!

The behavior for fault reset corresponds to object Ox1029/n Error Behavior. Depending on the setting
of object Error behavior, the NMT state may change (leaving NMT state operational). In this case the
NMT state must be set to operational again before a fault reset command is accepted by the inverter.
In addition, the error reason must also be reset. E.g. for a guarding error, guarding must be started
again before a fault reset command is accepted by the inverter. In the case of a RxPDO length error,
a RxPDO frame with the correct number of bytes must be received before new RxPDO data is ac-
cepted.
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Example:

COBID CB |Index |[SI |Data
Read Request 601 40 |0760 |00 |00 00
Response 581 4B |0760 |00 |0100
Write Access 601 2B (0760 |00 |FEFF
Response 581 60 (0760 |00 |0000

CB: Control byte

SI: Sub-Index All values in hexadecimal without leading "0x"

Typical recovery sequence after a CAN-Error:

NMT state = Stopped
or Pre-Operational

Set NMT state Operational

RxPDO Length Error ?

CAN error

error reaction as defined by object

0x6007 abort connection option code

}

NMT change ?
(defined by object 0x1029)

YES NO

!

S~

Guarding/Heartbeat Error ?

! |

Send one RxPDO with

correct number of bytes

Restart Guarding/Heartbeat

N

Send Fault reset command

With the setting of object 0x6007 abort connection option code = 0 (no
reaction), the inverter does not react to any CAN error and remains in its
current state (e. g. drive running).

It is strongly recommended to use a setting for object 0x6007 abort con-
nection option code that forces the inverter into the Fault state (setting
=1,-1or-2).
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9.5.2 0x603F/0 Error Code

Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x603F 0 Error code Unsigned16 ro No

Object error codeis used to store the last error that occurred.

In DS402, a large number of possible error codes are specified. The following list shows the rela-
tionship between the error code displayed internally by the frequency inverter and on the Operator
Panel, and the error secured in object error code.

Inverter DS402 Meaning
Error | Error Code
FOO | xx| 00 | 00 | No error has occurred.

| FO1 | xx| 23 | 10 | Frequency inverter has been overloaded |

| F02 | xx| 42 | 10 | Heatsink temperature outside the temperature limits |

| FO3 | xx| 41 | 10 | Inside temperature outside the temperature limits |

| FO4 | xx]| 43 | 10 | Motor temperature too high or sensor defective |

| FO5 | xx| 23 | 40 | Motor phase current above the 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 the value 1000 (= generic error) appears as the error code, then the inverter error code can be
read via parameter Current error 260 (unsigned16). This parameter contains the error code in the
product-internal format.

The assignment table of the error code to the corresponding messages can be taken from the oper-
ating 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. Please refer to Object Ox1014/0 COB-ID Emergency
Message for further explanations.

Example:

COBID (CB |Index |SI |Data
Read Request 601 40 |(3F60 |00 |00 0O
Response 581 4B |3F 60 00 1|00 00

CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.3 0x6040/0 Control Word

Index| Sub-Index Meanin Data Type | Access | Map | Def.-Val
0x6040

Object 0x6040/0 Control Word is relevant to the inverter remote state machine whenever Parameter
LocalRemote 412 is set to 1 (remote state machine).

The Object 0x6040/0 Control Word'is linked to the internal Parameter Controlword 410.

Please check also chapters 10.2 "Control via Statemachine” and 10.1 “Control via Contacts/Remote-
Contacts”. When operating with CANopen use 0x6040/0 Contro/ Word instead of Parameter Control
Word 410.

1514 131211110 9 8 7 6 5 4 3 2 1 0 Bit
|"~Switch0n

=

Enable Voltage

N

Quick Stop

w

Enable Operation

No function

w

No function

o

No function

~

Reset Fault

©

No function

No function

No function

No function

No function

No function

No function

No function

Example:
COBID (CB |Index |SI |Data
Read Request 601 40 (4060 |00 |00 00

Response 581 4B 4060 |00 |01 00
Write Access 601 2B 4060 (00 (0600
Response 581 60 4060 |00 |00 00

CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.4 0x6041/0 Status Word

Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x6041 0 Statusword Unsigned16 ro TX

Object 0x6041/0 Status Word displays the current state of frequency inverter.

The Object 0x6041/0 Status Wordis linked to the internal Parameter Status Word 411.

Please check also chapters 10.2 “Control via Statemachine” and 10.1 "Control via Contacts/Remote-
Contacts”. When operating with CANopen use 0x6040/0 Status Word instead of Parameter Status
Word 411.

1514 13121110 9 8/ 7 6 5 4/ 3 2 1 0 Bit
Lo Ready to Switch On

-

Switched On

N~

Operation enabled

2 Fault

EN

Voltage enabled

e}

Quick Stop

o

Switch On disabled

Warning

®

No function

Remote

=
=)

Target reached

—
=

Internal limit active

-
~

No function

-
@«

No function

—
&

No function

-
«

Manufacturer specific
Warnung2

Example:

COBID (CB |Index |SI |Data
Read Request 601 40 |4160 |00 |00 00
Response 581 4B 4160 |00 3100

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.5 0x6042/0 Target Velocity

Index| Sub-Index Meanin Data Type | Access | Map | Def.-Val
0x6042

Object target velocity is the speed reference value for the frequency inverter in velocity mode. 7arget
velocity is interpreted as a speed with the unit RPM. The inverter's internal reference frequency is
calculated from the target velocity in RPM taking into account parameter No. of Pole Pairs 373 (val-
ue of P.373 data set 1).

No. Object Min. Max.
0x6042 |Target velocity -32768 32767

The reference value 7arget-velocity is product-internally connected to the Fieldbus reference value..
The speed reference value provided by Object 0x6042 is set in the frequency inverter with the help of
selection "20 — Fieldbus Reference Value" for Parameter Reference Frequency Source 1 475 or Refer-
ence Frequency Source 2 492.

Note:

Parameter No. of Pole Pairs 373 has four different data sets.

Some applications often have more than one motor connected to the inverter (only one at a time,
switched over by contactor). These motors may have a different no. of pole pairs. The entry in No. of
Pole Pairs 373 is then different in the four data sets. After change-over of the motor, the object {ar-
get velocity must be written at least once in order to recalculate the internal reference frequency of
the inverter using the correct no. of pole pairs.

Example:
COBID (CB |Index |SI |Data
Read Request 601 40 |4260 |00 |00 00

Response 581 4B 4260 |00 |00 00
Write Access 601 2B 4260 |00 |DCO05
Response 581 60 (4260 |00 |00 00

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.6 0x6043/0 Target velocity demand (Ramp Output)

Index

Sub-Index

Meaning

Data Type

Access

Map

Def.-Val

0x6043

0

Target velocity demand

Integerl6

ro

Tx

Object target velocity demand is the output value of the ramp function in RPM. The object has the
same notation as the object target velocity and can be read as an actual value. For calculating target
velocity demand the parameter No. of Pole Pairs 373 (value of P.373 in active data set) is taken into
account in the same way as described for object target velocity.

Example:

COB ID r:B Index }51 Data
Read Request 601 40 |4360 |00 |00 00
Response 581 4B 4360 |00 |ABO1

CB: Control byte

SI: Sub-Index All values in hexadecimal without leading "0x"

9.5.7 0x6044/0 Control effort (current Speed)

Index

Sub-Index

Meaning

Data Type

Access

Map

Def.-Val

0x6044

0

Control effort

Integer16

ro

Tx

Object control effort is the actual speed of the drive in RPM. The object has the same notation as the
object target velocity and can be read as an actual value. For calculating control effort the parameter
No. of Pole Pairs 373 (value of P.373 in the active data set) is taken into account in the same way as
described for object target velocity.

Example:

COBID [CB |Index |SI |Data
Read Request 601 40 |4460 |00 |00 0O
Response 581 4B 4460 |00 |DEO1

CB: Control byte

SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.8 0x6046/n Velocity min max amount

Index|Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x6046 0 Highest sub-index supported Unsigned8 ro No 2

Object velocity min max amount comprises the Sub-Index 01 = velocity min amount und Sub-Index
02 = velocity max amount.

The unit of 0x6046/1 velocity min amount is in RPM (positive values only). Writing to object 0x6046/1
velocity min amount automatically generates a write command to parameter Minimum Frequency
418 (data set 5, all data sets in RAM only !). The value of 0x6046/1 velocity min amount is converted
internally to a frequency value, taking into account the parameter No. of Pole Pairs 373 (in data set 1

).

The unit of 0x6046 velocity max amount is in RPM (positive values only). Writing to object 0x6046/2
velocity max amount automatically generates a write command to parameter Maximum Frequency
419 (data set 5, all data sets in RAM only !). The value of 0x6046/2 velocity max amount is converted
internally to a frequency value, taking into account parameter No. of Pole Pairs 373 (in data set 1).

If the Reference Value of Object Ox6042/0 Target Velocity is less than the Object Value 0x6046/1 ve-
locity min amount or greater than 0x6046/2 velocity max amount, then 0x6042/0 Target Velocity is
limited accordingly.

0x6046/1 |Velocity min amount (min™) 0 32767
0x6046/2 |Velocity max amount (min™) 0 32767
Output
A

Velocity max amount

Velocity min amount /
Input
/ Velocity min amount

Velocity max amount

Note:

If Objects 0x6046/1 or 0x6046/2 were written and then a save parameters command (Object
Ox1010)processed, the object values are stored in non volatile memory. After the next power on of
the inverter, the previously set values are reactivated and overwrite the settings of parameters Mini-
mum Frequency 418 und Maximum Frequency 419.

Example:
COBID (CB |Index SI |Data
Read Request 601 40 |46 60 01 |00 00 00 00

Response 581 43 |4660 |01 |00 00 0000
Write Access 601 23 |46 60 01 |DC 050000
Response 581 60 [46 60 01 |00 00 0000

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"

78 CANopen Agile 06/2010



Objects @ Bonfiglioli
Vectron
9.5.9 0x6048/n Velocity acceleration
Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x6048 0 Highest sub-index supported  [Unsigned8 ro No 2

The acceleration in velocity mode is set with object velocity acceleration. The object velocity accelera-
tion consists of delta speedin RPM and delta time in seconds.

The gradient of the frequency in the acceleration period is written to parameters Acceleration (clock-
wise) 420 and Acceleration (anti-clockwise) 422 (data set 5, all data sets in RAM only !). Both para-

meters are set to the same value.

The values of p.420 and p.422 are converted internally to a frequency/sec value, taking into account
parameter No. of Pole Pairs 373 (in data set 1 ).

The gradient is changed internally by altering the objects delta time or delta speed.

Note:

0x6048/1 |Delta speed (RPM) 1 32767
0x6048/2 |Delta time (sec) 1 65535
A speed
delta speed
delta time
>
time

If objects 0x6048/1 or 0x6048/2 were written and then a save parameters command (Object Ox1010)
processed, the object values are stored in volatile memory. After the next power on of the inverter,
the previously set values are reactivated and overwrite the settings of Parameters Acceleration
Clockwise 420 and Acceleration Anticlockwise 422.

Example:

COBID (CB |Index |SI |Data
Read Request 601 40 |48 60 01 |00 00 00 00
Response 581 43 148 60 01 |96 00 00 00
Write Access 601 23 |48 60 01 |50 50 00 00
Response 581 60 4860 |01 |00 00 0000

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.10 0x6049/n Velocity deceleration

Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x6049 0 Highest sub-index supported  [Unsigned8 ro No 2

The deceleration in velocity mode is set with object velocity deceleration. The object velocity decelera-
tion consists of delta speedin rpm and delta time in seconds.

The gradient of the frequency in the deceleration period is written to parameters Deceleration
(clockwise) 421 and Deceleration (anti-clockwise) 423 (data set 5, all data sets in RAM only !). Both
parameters are set to the same value.

The values of p.421 and p.423 are converted internally to a frequency/sec value, taking into account
the parameter No. of Pole Pairs 373 (in data set 1 !).

The gradient is changed internally by altering the objects delta time or delta speed.

No. Object Min. Max.
0x6049/1 |Delta speed (RPM) 1 32767
0x6049/2 |Delta time (sec) 1 65535

A speed
delta speed
delta time
>
time
Note:

If objects 0x6049/1 or 0x6049/2 were written and then a save parameters command (Object Ox1010)
processed, the object values are stored in non volatile memory. After the next power on of the inver-
ter, the previously set values are reactivated and overwrite the settings of Parameters Deceleration
Clockwise 421 and Deceleration Anticlockwise 423.

Example:
COBID CB |Index |SI |Data
Read Request 601 40 (49 60 01 |00 00 00 00

Response 581 43 4960 |01 |96 00 00 00
Write Access 601 23 4960 |01 |40 50 00 00
Response 581 60 14960 |01 |00 00 00 00

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.11 0x604A/n Velocity quick stop

Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x604A 0 Highest sub-index supported  [Unsigned8 ro No 2

The quick stop deceleration in velocity mode is set with object velocity quick stop. Object velocity
quick stop consists of deflta speedin RPM and delta time in seconds.

The gradient of the frequency in the deceleration period is written to parameters Emergency Stop
(clockwise) 424 and Emergency Stop (anti-clockwise) 425 (data set 5, all data sets in RAM only !).
Both parameters are set to the same value.

The values of p.424 and p.425 are converted internally to a frequency/sec value, taking into account
the parameter No. of Pole Pairs 373 (in data set 1 !).

The gradient is changed internally by altering the objects delta time or delta speed.

No. Object Min. Max.
0x604A/1 |Delta speed (min™) 1 32767
0x604A/2 |Delta time (sec) 1 65535

A speed
delta speed
delta time
>
time
Note:

If objects 0x604A/1 or 0x604A/2 were written and then a save parameters command (Object Ox1010)
processed, the object values are stored in non volatile memory. After the next power on of the inver-
ter, the previously set values are reactivated and overwrite the settings of Parameters Emergency
Stop (clockwise) 424 and Emergency Stop (anti-clockwise) 425.

Example:
COBID (CB |Index |SI |Data
Read Request 601 40 [4A60 |01 |00 00 00 00

Response 581 43 |4A60 |01 |96 00 00 00
Write Access 601 23 |4A60 |01 |20 50 0000
Response 581 60 |4A60 |01 |00 00 0000

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.12 0x6060/0 Modes of operation
Index| Sub-Index Meanin Data Type | Access | Map | Def.-Val
0x6060
Object modes of operation is set fixed to "2 - velocity mode".
| 2 - velocity mode
Refer to Chapter 10 "Frequency Inverter Control" for further information.
Example:
COBID CB |Index |SI |Data
Write Access 601 2F |6060 (00 |02
Response 581 60 |60 60 00 |00
CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
9.5.13 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 2

Object Modes of operation display acknowledges the fixed value set with Ox6060/0 Modes of opera-
tion by displaying Operation Mode as the set fixed value of 2.

Note:
After setting modes of operation, the PLC must wait for this acknowledgement before sending any
other command to the inverter.

For further information refer to Chapter 10 "Frequency Inverter Control".

Example:

COBID [CB |Index |SI |Data
Read Request  |601 ‘40 6160 |00 |00
Response 581 4F |61 60 00 |02

CB: Control byte

SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.14 0x6071/0 Target Torque

Index| Sub-Index Meanin Data Type | Access | Ma Def.-Val
0x6071

The value transmitted via Object 0x6071 is selectable as source Q.808 for various parameters (e.g.
FT Input buffer percentage 1381).

It is also available as Operation Mode 95 (e.g. for Parameter Reference Percentage Source 476) in
configurations with torque control.

A value 0x3E8 (=1000) corresponds to rated motor torque (100,0%).

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
OxFFOC -100 -10.0
OxFFFF -1 -0.1
Example:

COBID CB |Index |[SI |Data
Read Request 601 40 (7160 00 (00 00

Response 581 4B (7160 |00 |00 00
Write Access 601 2B |7160 00 (6400
Response 581 60 |7160 |00 [00O00

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"

9.5.15 0x6077/0 Torque actual value

Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x6077 0 Torgue actual value Integerl6 ro Tx

Object 0x6077 Torque actual value displays the torque actual value.

A value of 0x3E8 (=1000) corresponds to rated motor torque (100,0%). Please refer as well to Object

0x6071.
Example:
COBID CB |Index |[SI |Data
Read Request 601 40 (7760 |00 |00 00
Response 581 4B |7760 |00 |00 00

CB: Control byte  SI: Sub-Index All values in hexadecimal without leading "0x"
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9.5.16 0x6078/0 Current actual value
Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x6078 0 Current actual value Integer16 ro TX
Object 0x6078 Current actual value displays the current actual value.
A value of 0x3E8 (=1000) corresponds to the rated motor current (100,0%).
Example:
COB ID ’CB Index |[SI |Data
Read Request 601 40 |78 60 00 |00 00
Response 581 4B |78 60 |00 |00 00
CB: Control byte SI: Sub-Index All values in hexadecimal without leading "0x"
9.5.17 0x6079/0 DC link circuit voltage
Index| Sub-Index Meaning Data Type | Access | Map | Def.-Val
0x6079 0 DC link circuit voltage Unsigned32 ro Tx

Object 0x6079 DC link circuit voltage displays the voltage actual value of the in mV (see Parameter
DC-Link Voltage 222).

A value 0x0001 86A0 (=100 000) corresponds to 100.000 V (three decimal points).

Example:

COBID CB |Index |[SI |Data
Read Request 601 40 |7960 |00 |00 00 00 00
Response 581 43 79 60 00 [CAE80400

CB: Control byte

SI: Sub-Index All values in hexadecimal without leading "0x"
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10 Frequency Inverter Control

= 412 Local/Remote

In principle, the frequency inverter can be controlled with three operation modes. The operation modes
can be selected with the data set changeable Parameter Local/Remote 412.

No. Description Min. Max. Factory Setting |
412 |Local/Remote 0 44 44

Only operation modes 0, 1 and 2 are relevant for operation with CANopen. The remaining settings are
relevant to control via the operator panel.

0 _Control via Contacts The Start and Stop commands as well as the direction of rotation
(Chapter 10.1) are set via digital signals.
1 Control via Statemachine The frequency inverter is controlled via the Control Word.

" (Chapter 10.2)
_Control via Remote-Contacts  |The Start and Stop commands as well as the direction of rotation
(Chapter 10.1) are set via virtual digital signals of the Control Word.

Note:
Parameter Local/Remote 412 is data set changeable, i.e. switching between the various operation
modes can be carried out via data set selection.

= 414 Data Set Selection

The data set selection can be carried out locally via the control contacts at the digital inputs of the fre-
quency inverter or via the bus. Parameter Data Set selection 414 is used for switching the data set via

the bus.
No. Description Min. Max. Factory Setting|
414 |Data Set selection 0 5 0

If Data Set Selection 414 = 0, data set switching via contact inputs is active.

If Data Set Selection 414 = 1, 2, 3 or 4, the corresponding data set is activated and data set switching
via contact inputs is deactivated.

If Data Set Selection 414 = 5, then data set switching is only carried out whenever the frequency inver-
ter is not released.

The currently selected data set can be read out with Parameter Active Data Set 249. Active data set
249 states the activated data set with the value 1, 2, 3 or 4. This is independent of whether the data
set change-over was carried out via control inputs or via Data Set Selection 414.
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10.1 Control via Contacts/Remote-Contacts

In the operation mode "Control via Contacts" or "Control via Remote-Contacts" (Parameter Lo-
cal/Remote 412 = 0 or 2), the frequency inverter is controlled directly via the digital inputs or via the
individual bits of the virtual signals in the Contro/ Word. The meaning of these inputs is described in
the operating instructions of the frequency inverter.

Bit

1514 13121110 9 8|7 6 5 4/3 2 1 0
bSTOA und STOB

~IN1D

~IN2D

+IN3D

~IN4D

= IN5D

©MFI1D

~MFI2D
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1514 13121110 9 8 7 6 5 4 3 2 1 0 |Bit
Lo Ready to Switch On

LSwitched On

[N}

Operation enabled

Error

ES

Voltage enabled

o]

Quick Stop

o

Switch On disabled

Warning

Remote

Reference value reached

Limit value reached

Warning 2

Note:

If operation mode "Control via Remote-Contacts" is used, then the Controller Release on STOA (Ter-
minal X11.3) and STOB (Terminal X13.3) must be switched on and bit 0 of the Control Word must be
set in order to start the drive.

The operation modes "Control via Contacts" and "Control via Remote-Contacts" only support the
mode of operation "velocity mode".

Note:

The frequency inverters support an external 24 V voltage supply for the control electronics of the fre-
quency inverter. Communication between the controlling device (PLC) and the frequency inverter is
still possible even when the mains supply has been switched off.

Bit 4 "Voltage enabled" in the Status Word indicates the current status of the mains supply.
Bit 4 "Voltage enabled" = 0 signals "no mains supply" and that starting the drive is not possible.
Bit 4 "Voltage enabled" = 1 signals "mains supply switched on" and drive ready for starting.
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10.1.1 Device state machine
Statemachine:

Not ready to

1 Switch On
0x00
\ 4
: Fault Ack.
Switched On Fault
| BEESTR 8 oxo8
Start Stop
drive drive
Operation
5 enabled
0x37
Switched On 1 0 0 1 1
Operation enabled 1 0 1 1 1
Error X 1 X

Note:
"x" means any value.

Bit 7, Warning, can be set at any time. It indicates a device-internal warning message. The evalua-
tion of the present warning is carried out by reading out the warning status with Parameter Warnings
270.

Bit 10 "Reference value reached" is set when the specified reference value is reached. In the spe-
cial case of power failure regulation, the bit is also set when the power failure regulation reaches the
frequency 0 Hz. For "Reference value reached" there is a hysteresis (tolerance range) which can be
set via parameter Reference Value Reached: Hysteresis 549.

Bit 11 "Limit value reached" indicates that an internal limit is active. This may be the current limit,
the torque limit or the overvoltage control. All functions result in the reference value being left or not
reached.

Bit 15 "Warning 2" signals a critical operating state which will result in a fault switch-off of the fre-
quency inverter within a short time. This bit is set if there is a delayed warning relating to the motor
temperature, heat sink/inside temperature, Ixt monitoring or mains phase failure.
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10.2 Control via Statemachine

In the operation mode "Control via Statemachine" (Local/Remote 412 = 1) the frequency inverter is
controlled via the Control Word of the Statemachine.

Transition 4 to state "Operation enabled" is only possible if the Controller Release via STOA and STOB
and one of the digital inputs for Start Right or Start Left is set.

Object 0x6040/0 Control Word is used for the frequency inverter if Parameter Local/Remote 412 is
set to "1 — Control via Statemachine".

1514 13121110 9 8 7 6 5 4 3 2 1 0 Bit
|~°Switch0n

1

Enable Voltage

% Quick Stop

w

Enable Operation

“ no function

no function

o

no function

~

Reset fault

¥ no function

% no function

no function

no function

no function

no function

no function

no function
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Note:

151413121110 9 8/ 7 6 5 4/3 2 1 0

Bit

0

-

~

ES

Ready to Switch On
Switched On
Operation enabled

Error

[

o

®

Voltage enabled
Quick Stop
Switch On disabled

Warning

no function
Remote
Reference value reached

Limit value reached

no function
no function

no function

Manufacturer dependent
Warning 2

Agile frequency inverters support an external 24 V voltage supply for the control electronics of the
frequency inverter. Communication between the controlling device (PLC) and the frequency inverter is
still possible even when the mains supply has been switched off.

Bit 4 "Voltage enabled" in the Status Word indicates the current status of the mains supply.

Bit 4 "Voltage enabled " = 0 signals "no mains supply" and that starting the drive is not possible.

Bit 4 "Voltage enabled " = 1 signals "mains supply switched on" and drive ready for starting.
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10.2.1 Statemachine diagram
Statemachine:
from all states
Entry in Statemachine 13
0 Error Reaction
+ 7 active
Not ready to OxOF
1] Switch On l
0x00 14
1 8 Error
¢ Reset Fault 0x08
0x80
TR SyR—— Switch On |« 15 |
i p12| disabled |«
: 0X50 oder 0x40 | m—
5 | 1
5 Disable Voltage
' Shutdown 2 7 ox00
]
' 0x06 or Quick Stop
' 0x02
Enable Ready to
Operation —P»{3| Switch On | Disable Voltage
: 0x31 or 0x21 | 0x00
1 | or Quick Stop
i g Disable | switchon 002 10
' Voltage 0x07 3 6 Shutdown
' 0x00 0x06 0x00 or
! internal 12
1
' Switched On
: Shutdown 8 4 0x33
' 0x06
' |
'
' Enable 4 Disable
! Operation Operation
' 0xO0F ¢ | 0x07
' - Quick Stop -
' Operation 0x02 Quick Stop
' 5| enabled 11 P|6 active
TR e ———— > 0x37 0x07

MCI: Stérting signal
v

Velocity Mode

Control Word:
The device control commands are triggered by the following bit combinations in the Control Word.

Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Reset Enable Quick Enable Switch .
Command Fault Operation | Stop Voltage On Transitions
Shutdown X X 1 1 0 2,6,8
Switch On X 0 1 1 1 3
Switch On X 1 1 1 1 3
Disable Voltage X X X 0 X 7,9,10,12
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Quick Stop X X 0 1 X 7,10, 11
Disable Operation X 0 1 1 1 5
Enable Operation X 1 1 1 1 4
Reset Fault 0=>1 X X X X 15

"X" means any value.

Note:

Transition 3 (Command "Switch On") is only processed if Bit 4 "Voltage enabled" in the Status Word is set.

Note:

e State transition 4' is available and is only processed if bit no. 4 "Voltage enabled" of the Status Word is set.
e The inverter can only be controlled via the state machine if the logic linking is true. The logic inputs for Start
clockwise / Start anticlockwise can be connected directly to "ON" or "OFF" (Parameters Start-clockwise 68

and Start-anticlockwise 69).

Digital inputs (STOA und STOB) must be set.

Therefore this results in:

Release: (= STOA und STOB) AND (Start clockwise OR Start anticlockwise)

Status Word:
The Status Word reflects the operation state.

Bit 6 Bit 5 Bit 3 Bit 2 Bit 1 Bit 0
Switch On | Quick Fault Operation Switched | Ready to Switch On
State disabled Stop enabled Oon
Switch On disabled 1 X 0 0 0 0
Ready to Switch On 0 1 0 0 0 1
Switched On 0 1 0 0 1 1
Operation enabled 0 1 0 1 1 1
Quick stop active 0 0 0 1 1 1
Fault reaction active 0 X 1 1 1 1
Fault 0 X 1 0 0 0

"X" means any value.

Bit 7 "Warning", can be set at any time. It indicates a device-internal warning message.

The evaluation of the warning reason is carried out by reading out the warning status with the parameter Warn-

ings 270.

Bit 9 "Remote", is set if the operation mode "control via state machine" (Local/Remote 412 = 1) has been set

and the hardware release is available.

Bit 10 "Target reached", is set whenever the specified reference value has been reached. target
reached is related to the Reference Speed Object) Ox6042/0 Target Velocity. In the special case of
power failure regulation, the bit is also set if the power failure regulation has reached the frequency 0
Hz (see operating instructions).

For "Target reached" there is a hysteresis (tolerance range), which can be set via parameter Refer-
ence Value Reached: Hysteresis 549 (see operating instructions).

Bit 11 "Internal limit active”, indicates that an internal limit is active. This can, for example, be the
present current limit, the torque limit or the over-voltage limit. All of these limit functions lead to the
reference value being quit or not reached.

Bit 15 "Warning 2", indicates a warning which leads to a fault switch-off of the frequency inverter
within a short period of time. This bit is set if there is a warning for motor temperature, heat
sink/inside temperature, Ixt monitoring or mains phase failure.
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10.3 Operation Mode Velocity Mode

Object 0x6060/0 Modes of operation is fixed to "2 — velocity mode'. Object 0x6061/0 Modes of opera-
tion display is always "2 — velocity mode". These settings cannot be changed.

Related Objects:

0x6040  Controlword

Ox6041  Statusword

Ox6042  Target velocity

0x6043  Velocity demand

0x6044  Control effort

Ox6046  Velocity min max amount
0x6048  Velocity acceleration
Ox6049  Velocity deceleration
Ox604A  Velocity quick stop

10.3.1 Behavior in Quick Stop

Here, the parameters Switch-Off Threshold Stop Function 637 (percentage of parameter Maximum
Frequency 419) and Holding Time Stop Function 638 (holding time after the value drops below the
switch-off limit) are relevant.

The quick stop ramps are set with Object Ox6044/n Velocity quick stop or with the Parameter Emer-
gency Stop Clockwise 424 and Emergency Stop Anticlockwise 425.

— Start Quick Stop

Emergency Stop Clockwise 424
/ Emergency Stop Anticlockwise 425

Holdig Time Stop Function 638
Switch-off Threshold Stop Fct. 637

OFF
change of state

If the frequency/speed reaches the value zero during the switch-off time, the drive continues to be

supplied with current until the switch-off time has elapsed. This ensures that the drive is at a

standstill when the state changes.
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10.3.2 Behavior in Transition 5 (Disable Operation)

= 392 state-transition 5

The behavior in transition 5 (from "Operation released" to "Switched On") can set via parameter state-
transition 5 392.

No. Description Min. Max. Factory Setting |
392 | state-transition 5 0 2 2

Immediate transition from "Operation released" to "Switched On", drive
coasts to a standstill.

Activation of DC brake, at the end of DC deceleration, there is the change

0 - Coast to Stop

1- DC-Brake from "Operation released" to "Switched On".
2 - Ram Transition at normal ramp, when the drive has come to a standstill, there
P is the change from "Operation released" to "Switched On".
Note:

Setting operation mode "1 - DC brake" is only possible in applications with v/f characteristic (e.g. configu-
ration 110), as other applications do not know such an operation mode.

If the frequency inverter is operated with a configuration which does not know the DC braking operation
mode (e.g. configuration 210, field-orientation speed controlled), value "1" cannot be set. It is also not
offered in the selection menus of the Operator Panel or the VPlus PC-Software.

Note:

The default value for parameter State transition 5 392 is operation mode "2 - Ramp". For configurations
with torque control, the default value is operation mode "0 - Coast to stop".

If the configuration is changed, the value set for State transition 5 392 is also altered, if necessary.

If transition 5 has been triggered with State transition 5 392 = "1 - DC brake", a new control word is only
accepted after the completion of the transition process. The change of state from "Operation enabled" to
"Ready" is carried out after the time parameterized for the DC brake Braking time 632 has expired.

If the parameter State transition 5 392 = "2 - Ramp" has been set, the contro/word can be set back to
"Enable operation" during the stoppage of the drive. In this way, the drive runs back up to its set refer-
ence value and remains in the state "Operation enabled".

The change of state from "Operation enabled" to "Switched On" is carried out after the set switch-off thre-
shold has been reached and the set holding time (equivalent to the behavior in a quick stop) has expired.
In this, the Parameters Switch-off Threshold Stop Function 637 (Percentage value of Parameter Maxi-
mum Frequency 419) and Holding Time Stop Function 638 (holding time after switch-off threshold
reached) are relevant.
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10.3.3 Reference Value / Actual Value

The PLC gives its reference value to the frequency inverter via Object Ox6042/0 Target Velocity in the
RxPDO used and receives the information on its actual value back via Object Ox6044/0 Control effort
(current Speed) in the TxPDO used.

The use of the reference/actual value channel depends on the set configuration (control system). The
actual value is generated from the appropriate source depending on the control system used.

The reference value from Object 0x6042 7arget-velocity is provided by the Fieldbus Reference Value.
In the Frequency Reference Value Channel the setting "20 — Fieldbus Reference Value" can be se-
lected via Parameter Reference Frequency Source 1 475 or Reference Frequency Source 2 492.

Parameter Content Format
Internal reference frequency 228 | Sum of reference values XXX.XX Hz
Reference Frequency Value Source I 475 and
Reference Frequency Value Source 2 492.
Reference bus frequency 282 | Fieldbus Reference Value from CANopen®bus | xxx.xx Hz
Reference ramp frequency 283 | Current Reference Frequency of the Ramp XXX.XX Hz

10.3.4 Example Sequence

One of the following sequences can be used:

1 [Control Word = 0x0000 Disable Voltage
2 |Control Word = 0x0006 Shutdown

3 |Control Word = 0x0007 Switch On

4 |Control Word = 0x000F Enable Operation
OR

1 |Control Word = 0x0000 Disable Voltage
2 |Control Word = 0x000F Enable Operation
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11 Parameter List

The parameter list is structured according to the menu branches of the Operator Panel. For better
clarity, the parameters have been marked with pictograms:

The parameter is available in the four data sets
The parameter value is set by the SET-UP routine

® This parameter cannot be written when the frequency inverter is in operation

11.1 Actual Values

| No. | Description | unit | Display Range | Chapter|
228 |Internal Reference Frequency Hz -1000,00 ... 1000,00| 10.3.3
249 |Active Data Set - 1..4 10
260 |Actual Error - 0 ... OXFFFF 9.5.2,12.5
270 |Warnings - 0 ... OXFFFF 12.3
274 |Application Warnings - 0 ... OXFFFF 12.4
282 |Reference Bus Frequency Hz -1000,00 ... 1000,00| 10.3.3
283 |Reference Ramp Frequency Hz -1000,00 ... 1000,00| 10.3.3
411 |Status Word - 0 ... OXFFFF 10
1290 |[Node-State (NMT) - 0..127 8.7
1291 |CAN-State (physical layer) - 0..4 5.2
1453 |OS SyncSource Act - Selection 8.10

Note:

The parameters Current error 260, Warnings 270 and Application Warnings 270 are only accessi-
ble via the manufacturer objects 0x2nnn. They cannot be accessed via the VPlus PC-Software or the
Operator Panel.

11.2 Parameters

| No. | Description | Unit | Value Range | Fact. Setting | Chapter |
276 |CAN Interface - Selection 1 - CM-CAN 6.4
385 |CAN Baud rate - Selection 6 - 250 kBit/s 7.1
387 |CAN Node Number - -1...127 -1 7.2
388 |CAN Error behavior - Selection 1 - Error 7.3,9.5.1
5| 373 [No. of Pole Pairs -] 1..24 | 2 | 9.55 |
392 |State transition 5 - Selection 2 - Ramp 10.3.2
410 |Control Word - 0 ... OXFFFF 0 10
= ) : 4 - Ctrl. Key-
412 |Local/Remote Selection pad/Contacts 10
| 414 |Data Set selection [ - ] 0..4 | 0 | 10 |
5| 420 |Acceleration Clockwise Hz/s 0,00 ... 9999,99 5,00 9.5.9
421 |Deceleration Clockwise Hz/s | 0,01 ...9999,99 5,00 o0
5| 422 |Acceleration Anticlockwise Hz/s -0,01 ... 9999,99 -0,01 9.5.9
5 423 |Deceleration Anticlockwise Hz/s | -0,01 ... 9999,99 0,01 o0
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| No. Description Unit Value Range Fact. Setting | Chapter
‘ 424 |Emergency Stop Clockwise Hz/s 0,01 ... 9999,99 5,00 913 ; 11’
) 425 Emergency Stop Anticlockwise Hz/s 0,01 ... 9999,99 5,00 913 31 11’
| 549 |Reference Value Reached: | % | 0,01..2000 | 5,00 [10.1, 10.2]
= . 10.3.1,
637 [Switch-Off Threshold % 0,0 ... 100,0 1,0 103.2
638 |Holding Time Stop Function S 0,0 ... 200,0 1,0 11%3_%12’
CANopen Mux Input Index EEPROM: O ... 16
142 . - 1 4.
0 (write) RAM: 17 ... 33 945
CANopen Mux Input Index ) EEPROM: 0...16
14921 read) RAM: 17 ... 33 1 9-4.5
1422 |CANopen Mux Input - Selection 7 — Off 9.4.5
1180 [Operation Mode - Selection 0 - Off 8.10
CANopen Percentage Actual ) . 52 — Analog
1423 Value Source Selection Input MFI1A 9.4.8
1451 |CANopen OS Synctime - 700 ... 900 ps 800 ps 8.10
1452 ]0S_SyncSource - Selection 1 - CANopen 8.10
1 Non volatile (fixed Parameterization) Volatile
0: All indexes in EEPROM 17: All indexes in RAM
1...16: One index in EEPROM 18...33:  Oneindex 1...16 in RAM
Note:
The setting "0" for CANopen Mux Input Index (write) 1420 changes all Data in EEPROM and.
RAM.
Note:

Parameter Data Set Selection 414 is only accessible via the manufacturer objects Ox2nnn. It
cannot be accessed via the VPlus PC-Software or the Operator Panel.
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12

12.1 Control Word Overview

Appendix

The following table provides an overview of the functions of the bits in the Control Word used when
the drive is used in Control via Statemachine (Local/Remote 412 = "1 - Control via Statemachine").

Bit

AGL Control word

Switch On

Enable Voltage

Quick Stop

Enable Operation

Reset Fault

OV (N|[d|N|HL|WIN RO
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[
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12.2 Status Word Overview

The following table provides an overview of the functions of the bits in the Status Word used when
the drive is used in Control via Statemachine (Local/Remote 412 = "1 - Control via Statemachine").

Ready to Switch On

Switched On

Operation enabled

Fault

Voltage enabled

Quick Stop

Switch On disabled

Warning

Remote

Target reached

Internal limit active

Warning 2
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12.3 Warning Messages

The various control functions and methods as well as the hardware of the frequency inverter contain
functions that continuously monitor the application. In addition to the messages documented in the
manual, the following warning messages are activated by the CANopen® communication module CM-
CAN. The warning messages are given via parameter Warnings 270, bit-coded according to the follow-
ing scheme. Parameter Warnings 269 shows the warnings in clear text on the operator panel and the
PC software tool VPIlus.

Use Parameter Warnings 270 to acces the warning codes via CANopen.

Bit-No. | Warning Code Description

0 0x0001 Warning Ixt

1 0x0002 Warning Short Term - Ixt

2 0x0004 Warning Long Term - Ixt

3 0x0008 Warning Heat Sink Temperature Tk

4 0x0010 Warning Inside Temperature Ti

5 0x0020 Warning Limit

6 0x0040 Warning Init

7 0x0080 Warning Motor Temperature

8 0x0100 Warning Mains Failure

9 0x0200 Warning Motor Protective Switch

10 0x0400 Warning Fmax

11 0x0800 Warning Analog Input MFI1A

12 0x1000 Warning Analog Input MFI2A

13 0x2000 Warning Systembus

14 0x4000 Warning Udc

15 0x8000 Warning Application Warnings 274
Note:

The meaning of the individual warnings is described in detail in the operating instructions.
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12.4 Warning Messages Application

When the highest bit in the Warning messages is set, a "Warning Message Application” is present.
The Application warning messages are given via parameter Application Warnings 274, bit-coded
according to the following scheme.
Parameter Application Warnings 273 shows the warnings in clear text on the operator panel and
the PC software tool VPlus.
Use Parameter Application Warnings 274 to access the Application warning codes via CANopen.

Bit-No. Warning Description
Code
0 0x0001 BELT
1 0x0002 (reserved)
2 0x0004 (reserved)
3 0x0008 (reserved)
4 0x0010 (reserved)
5 0x0020 (reserved)
6 0x0040 SERVICE
7 0x0080 User 1
8 0x0100 User 2
9 0x0200 (reserved)
10 0x0400 (reserved)
11 0x0800 (reserved)
12 0x1000 (reserved)
13 0x2000 (reserved)
14 0x4000 (reserved)
15 0x8000 (reserved)
Note:

The meaning of the individual Application Warnings is described in detail in the operating instruc-

tions.
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12.5 Error Messages

The error code that is stored after an error occurs is made up of the error group FXX (high-Byte, hex-
adecimal) followed by the code number XX (low-Byte, hexadecimal).

Code Meaning
F20 | 21 | CAN Bus-OFF
22 | CAN Guarding
23 | Error state
24 | SYNC error (SYNC timing)
25 | CAN NMT Error
26 | RxPDO1 length error (no. of received bytes different from the
27 | RxPDO2 length error mapping)
28 | RxPDO3 length error
F23 | nn | CAN Heartbeat, nn = Node-ID of the failed node (hex)

The Actual error message can also be read out by parameter access via parameter Actual Fault 260.
Parameter Actual Error 259 shows the actual error in clear text on the operator panel and the PC soft-
ware tool VPlus.

In addition to the error messages listed, there are further error messages used for internal purposes

only, which are not listed here. If you receive any error messages which are not listed, please contact
us.
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