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Eaton Industries GmbH
Safety instructions

Danger!
Dangerous electrical voltage!

Before commencing the installation

¢ Disconnect the power supply of the device.

¢ Ensure that devices cannot be accidentally restarted.
¢ Verify isolation from the supply.

e FEarth and short circuit the device.

e Cover or enclose any adjacent live components.

¢ Follow the engineering instructions (AWA/IL) for the
device concerned.

¢ Only suitably qualified personnel in accordance with
EN 50110-1/-2 (VDE 0105 Part 100) may work on this
device/system.

* Before installation and before touching the device ensure
that you are free of electrostatic charge.

e The functional earth (FE, PES) must be connected to the
protective earth (PE) or the potential equalisation. The
system installer is responsible for implementing this
connection.

¢ Connecting cables and signal lines should be installed so
that inductive or capacitive interference does not impair
the automation functions.

¢ |nstall automation devices and related operating elements
in such a way that they are well protected against
unintentional operation.

¢ Suitable safety hardware and software measures should
be implemented for the I/0 interface so that an open
circuit on the signal side does not result in undefined
states in the automation devices.

e Ensure areliable electrical isolation of the extra-low
voltage of the 24 V supply. Only use power supply units
complying with IEC 60364-4-41 (VDE 0100 Part 410) or
HD384.4.41 S2.

¢ Deviations of the mains voltage from the rated value must
not exceed the tolerance limits given in the specifications,
otherwise this may cause malfunction and dangerous
operation.

e Emergency stop devices complying with IEC/EN 60204-1
must be effective in all operating modes of the automation
devices. Unlatching the emergency-stop devices must not
cause a restart.

* Devices that are designed for mounting in housings or
control cabinets must only be operated and controlled
after they have been installed and with the housing
closed. Desktop or portable units must only be operated
and controlled in enclosed housings.

¢ Measures should be taken to ensure the proper restart of
programs interrupted after a voltage dip or failure. This
should not cause dangerous operating states even for a
short time. If necessary, emergency-stop devices should
be implemented.

Wherever faults in the automation system may cause
injury or material damage, external measures must be
implemented to ensure a safe operating state in the event
of a fault or malfunction (for example, by means of
separate limit switches, mechanical interlocks etc.).

Depending on their degree of protection, frequency
inverters may contain live bright metal parts, moving or
rotating components or hot surfaces during and
immediately after operation.

Removal of the required covers, improper installation or
incorrect operation of motor or frequency inverter may

cause the failure of the device and may lead to serious

injury or damage.

The applicable national accident prevention and safety
regulations apply to all work carried on live frequency
inverters.

The electrical installation must be carried out in
accordance with the relevant regulations (e. g. with
regard to cable cross sections, fuses, PE).

Transport, installation, commissioning and maintenance
work must be carried out only by qualified personnel
(IEC 60364, HD 384 and national occupational safety
regulations).

Installations containing frequency inverters must be
provided with additional monitoring and protective
devices in accordance with the applicable safety
regulations. Modifications to the frequency inverters
using the operating software are permitted.

All covers and doors must be kept closed during
operation.

To reduce the hazards for people or equipment, the user
mustinclude inthe machine design measures that restrict
the consequences of a malfunction or failure of the drive
(increased motor speed or sudden standstill of motor).
These measures include:

— Other independent devices for monitoring safety-
related variables (speed, travel, end positions etc.).

— Electrical or non-electrical system-wide measures
(electrical or mechanical interlocks).

— Never touch live parts or cable connections of the
frequency inverter after it has been disconnected from
the power supply. Due to the charge in the capacitors,
these parts may still be live after disconnection. Fit
appropriate warning signs.






Table of contents

0.1
0.2

0.3
0.3.1
0.3.2

0.4
0.5

1.1
1.2
1.3

2.1
2.2

2.3
2.3.1
2.3.2

4.4
4.4

4.4.2
4.4.3

444

About this manual ................cooe 3
TArget GrOUP ..oiiiiiiiiiieeeee e 3
LISt OF FeVISIONS ..o 3
WIiting CONVENTIONS ..o 4
Hazard warnings of material damages ...........cccccccccvvviiiiiin. 4
Hazard warnings of personal injury .............ccccccccciiiiiii 4
ADBDBIeVIatioNS .....oooiii e 8
Units of MeasuremMent .......coovvviiiiiiieiiii e 38
L4 Lo T1aT=T=T 41 4 Ve PP 9
Technical data ......ooooiiiii e 10
RETEIENCES ... 10
DAt LY PES e 10
Installation ... 11
RJ 45 INTErface ...uvvviiiiiiiiiei e 11
Install field BUS ... 12
COM POIt e 13
Bus termination resiStor. ... 13
BaAUA FaTE ..t 14
COMMISSIONING ...ccceieiciiccccr s nnnnnnnnes 15
Hardware enable Signal..............evvivviiiiiiiiiiiiiiiiiie 15
CANopen communication settings ............ccccccirniiiniiisnnnnnnnnnnns 17
Parameters that need to be configured on DA1 devices.............. 17
Parameters that need to be configured on DC1 devices ............. 19
Parameters that need to be configured on DE11 devices ........... 20
Configuration of the control signal terminals ............ccccccccvvvviil. 21
Control signal terminal configuration for DA1

ariable frequencCy driVeS ... 23
Control signal terminal configuration for DC1

variable frequency drives ..........oooiviiiiiiee e 24
Control signal terminal configuration for DC1...E1

variable frequencCy driVES ..........ccooiiiiiiiiiiieiec e 25
Control signal terminal configuration for DE11

variable speed Starters . .......cccccvvviii 26

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com 1



4.5
4.5.1
45.2
45.3
454
455
45.6
457
45.8
459
4.5.10

4.6

4.7

4.7.1
4.7.2
4.7.3
4.7.4

5.1

5.2

5.2.1
5.2.2
523
524
525

ODjJECT IrECTONY ..o 27

EDS fIle oo 27
TranSMISSION TYPE ..ovvve e 27
Communication-specific ObJECTS ... ..vuvveieiiiiiiiiiiiiiiiiieee 28
Server SDO Parameter ..o 29
ReceiVe PDOS.....ooo 31
TransMit PDOS ... 32
Manufacturer-specific objects on DA1T devices ..........cccceeeeeeei... 33
Manufacturer-specific objects on DC1 devices ..........ccceeeeeeeeee... 35
Manufacturer-specific objects on DC1...E1 devices.................... 36
Manufacturer-specific objects on DE11 devices...........cc.ovvveee.... 37
FAUIt MESSATES ... e 38
PaArAMETEIS. .. 40
Parameters on DAT devViCeS ......cooviiiiiiiiiiiiiiiie e 41
Parameters on DCT deVICES ...uuuvuuuviiiiiiiiiiiiiiieeee 50
Parameters on DC1...E1 dBVICES.....uuuuuuueieiiiieiiiiieeeeee 52
Parameters on DET1 deViICeS......cooeiiiiiiiiiiiiieee e 58

Application example —
CANopen fieldbus connection on DA1

variable frequency drives.........ccccoociveiiiiiiicccsceee 61
Setting Up the PLC ... 61
Materials FeqUIrEA .......cooe e 61
SOTEWATE . 61
HardWare ..o 62
Parameter settings on DAT deViCe ........uvvvvviiiiiiiiiiiiiiiiiii 62
PLC CONNEBCTION ...ttt 62
PLC Configuration .............cooiiiiuiiiiiieiiecccci e, 63
Alphabetical IndexX...........coooviimiiiiiiiiiiii e, 81

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com



0 About this manual

0.1 Target group

0.2 List of revisions

0 About this manual
0.1 Target group

This manual describes how internal communication with the CANopen field
bus system works in DA1, DC1, and DE11 variable frequency drives and
variable speed starters.

It is aimed at experienced drive specialists and automation technicians.

A thorough knowledge of the CANopen field bus and the programming of a
CANopen master is required. Likewise, it assumes that readers are familiar
with how to operate DA1/DC1 variable frequency drives and/or DE11 variable
speed starters as applicable.

Please read this manual carefully before commissioning a CANopen network
connection.

We assume that you have a good knowledge of engineering fundamentals,
and that you are familiar with handling electrical systems and machines, as
well as with reading technical drawings.

The following significant amendments have been introduced since previous
issues:

Publication Page Keyword new modified deleted
date
09/16 19 Parameter P-12 v
25 .Control signal terminal configuration for v
DC1...E1 variable frequency drives”
36 Manufacturer-specific objects on v
DC1...E1 devices”
38 Fault messages” v
01/16 Initial issue

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com 3



0 About this manual
0.3 Writing conventions

0.3 Writing conventions
Symbols used in this manual have the following meanings:

» Indicates instructions to be followed.

% Indicates useful tips and
More Info

0.3.1 Hazard warnings of material damages

NOTICE
Warns about the possibility of material damage.

0.3.2 Hazard warnings of personal injury

CAUTION

Warns of the possibility of hazardous situations that may

DANGER

Warns of hazardous situations that result in serious injury or
death.

A possibly cause slight injury.

4 CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com



0 About this manual
0.3 Writing conventions

DANGER - CONTROL FAILURE

A When engineering your control diagram, make sure to take all
potential control path faults into account.
When it comes to critical control functions, make sure that a
safe state can be reached after a control path fails. —
Critical control function examples include:
e Emergency shutdown (emergency stop),
e Qvertravel stop
e Power supply failure
* Restart.
Provide separate or redundant control paths.
Make sure that system control paths include communication
connections.
Take the effect of unforeseen transmission delays and
connection problems into account.
Carefully and individually test every implementation of a product
before putting it into operation.
Observe all general accident prevention and local safety
regulations.
Information for the USA:
For more information, please refer to the latest issue of
NEMA ICS 1.1, “Safety Guidelines for the Application, Installation, and
Maintenance of Solid State Control,” and the latest issue of
NEMA ICS 7.1, “Safety Standards for Construction and Guide for
Selection, Installation, and Operation of Adjustable-Speed Drive
Systems.”
In addition to property damage, failure to observe the
above instructions may result in serious bodily injury or
even death.

For greater clarity, the name of the current chapter and the name of the
current section are shown in the page header.

% To make it easier to understand some of the images included in
this manual, the housing and other safety-relevant parts have
been left out.
The components described here must be used only with a
properly fitted housing and all necessary safety-relevant parts.

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com 5



0 About this manual
0.3 Writing conventions

—_

—_

Please follow the installation instructions in the relevant
instruction leaflets.

For DA1 variable frequency drive:

¢ Instruction leaflet 1L04020010Z for devices of sizes FS2 and
FS3 with an P20 degree of protection

¢ Instruction leaflet 1L04020011Z for devices of sizes FS4 to
FS7 with an IP55 degree of protection

e |nstruction leaflet 1L04020012Z for the control cabinet
version of devices of size FS8

¢ |nstruction leaflet [L040200157 for devices of sizes FS2 and
FS3 with an IP66 degree of protection

For DC1 variable frequency drive:

¢ Instruction leaflet IL040200097 for devices with an |P20
degree of protection

e Instruction leaflet 1L04020013Z for devices with an IP66
degree of protection

For DE1... variable speed starter:
e Instruction leaflet IL040005ZU

These documents are available as PDF files on the Eaton
Internet website:

http://www.eaton.de/EN/EatonDE/Produkteundl oesungen/Electrical/
Kundensupport/index.htm

—> Customer support = Download Center -
Documentation

In the Quick Search box, enter the document number
("1L04020010Z", for example). Then click on Search.

This manual is intended as a supplement to the device manuals

(installation manuals) for DA1 and DC1 variable frequency drives

and DE1... variable speed starters.

e MNO04020005Z-EN: “PowerXL™ DA1 Variable Frequency
Drives” (Installation Manual)

¢ MNO04020003Z-EN: “PowerXL™ DC1 Variable Frequency
Drives” (Installation Manual)

e MNO40011EN: "DE1... — PowerXL™ Variable speed starter
DXE-EXT-SET - Configuration Module”

All the specifications in this manual refer to the hardware and
software versions documented in it.

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com
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0 About this manual
0.3 Writing conventions

9 More information on the devices described here can be found
on the Internet under:

www.eaton.eu/powerx!

as well as:

www.eaton.eu/documentation

% Note on naming convention used throughout the program
Throughout this manual, the term “variable frequency drive” is
used to refer both to DA1 and DC1 devices and to DE11 variable

speed starters.

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com 7
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0 About this manual
0.4 Abbreviations

0.4 Abbreviations

The following abbreviations are used in this manual.

Table 1:  Abbreviations

Abbreviation

CAN

Controller Area Network

COBID

Communication Object Identifier

CONST

Constant variable (read access only)

DS

Default settings

EDS

Electronic Data Sheets

EMCY

Emergency Object

HEX

Hexadecimal (base-16 numeral system)

D

|dentifier

Personal Computer

Process Data Object

Read Only (read access only)

Read Only Memory

Read/Write (read/write access)

Receive

Sbo

Service Data Object

Tx

Transmit

0.5 Units of measurement

Every physical dimension included in this manual uses international metric
system units, otherwise known as S| (Systeme International d'Unités) units.
For the purpose of the equipment's UL certification, some of these
dimensions are accompanied by their equivalents in imperial units.

Table 2:  Unit conversion examples

Designation US-American US-American Sl value Conversion value
value designation

Length 1in (") inch 25.4 mm 0.0394

Performance 1 HP=1.014 PS horsepower 0.7457 kW 1.341

Torque 1 Ibf in pound-force inches 0.113Nm 8.851

temperature 1 °F(Tg) Fahrenheit -17.222 °C (Tg) Tr=Tex9/5+32

Rotational 1rpm Revolutions per minute 1 min" 1

speed

Weigh 11b pound 0.4536 kg 2.205

Flow rate 1 cfm cubic feet per minute 1.698 m3/n 0.5889

8 CANopen for DA1, DC1, DE11
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1 Engineering

1 Engineering

The variable frequency drives’ CANopen slaves are integrated into a
CANopen fieldbus system.

7\
N
L1

00000

®
|

opofoo
P

D__l

Figure 1: Integrating a DA1 variable frequency drive into a CANopen network
(1) Master area, PLC (e. g.: XC100, XC200) or PC with CANopen card
(@ Slave area: Variable frequency drives with CANopen interface

The RJ45 plug makes it possible to connect the variable frequency drives to a
CANopen communication network. The CiA DS-301 CANopen
communication profile documents the “How" of communications.

The CANopen communications protocol draws a distinction between
process data objects (PDOs) and service data objects (SDOs).

The variable frequency drive is controlled with fast, cyclic process data
(PDOs). The process data channel can be used not only to specify the speed
setpoint, but also to trigger various drive functions, such as enables,
operating directions, and resets.

At the same time, it can also be used to read actual values, such as the
actual speed, current, and device status, from the variable frequency drive.
As a general rule, the variable frequency drive’s parameters are configured
using SDOs. The parameter data channel makes it possible to store all
application-related drive parameters in the higher-level controller and transfer
them to the variable frequency drive if necessary. All of the variable
frequency drive's parameters can be transferred with CANopen by using the
appropriate SDOs/PDOs.

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com 9



1 Engineering
1.1 Technical data

1.1 Technical data

Table 3:  Technical Specification

Size Value
Communication profile DS-301 V4.02
Number of bus addresses 1-63

Baud rate

125 kBit/s - 1 MBit/s

Total distance (depending on the baud rate / the repeater)
Total distance (depending on the baud rate / the repeater)

e upto 500 m at 125 kBit/s
e upto300mat 1 MBit/s

Transmission medium

Screened, twisted-pair cable

Bus termination resistor (EASY-NT-R)

120 Q, suitable for separate mounting

Number of SDOs 1 server, 0 clients
Number of PDOs 2 Rx-PDO

2 Tx-PDO

Note:

Only one of each will be enabled by default.
PDO mapping Variable

Terminal type

Plug-in RJ45 connector

1.2 References

CANopen — Application Layer and Communication Profile
CiA Draft Standard DS301, Version 4.02, February, 13, 2002

1.3 Data types

CANopen has specifications for its own data types.

The data types listed in the following table are used for the DA1 variable
frequency drive’'s CANopen protocol handler.

Table 4:  CANopen data types
Type name Description Context
Minimum Maximum
UNSIGNEDS8 8-bit unsigned integer (b7 to b0) 0 255
UNSIGNED16 16-bit unsigned integer (b15 to b0) 0 65535
UNSIGNED32 32-bit unsigned integer (b31 to b0) 0 4294967295
INTEGERS 8-bit signed integer (b7 to b0) -128 127
INTEGER16 16-bit signed integer (b15 to b0) —32768 32767
INTEGER32 32-bit signed integer (b31 to b0) —2147483648 2147483647
RECORD Data structure with fixed number of any types - -

10 CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com



2 Installation
2.1 R] 45 interface

2 Installation

2.1 RJ 45 interface

This chapter explains how to connect DA1, DC1, and DE11 variable
frequency drives to a CANopen network.

The CANopen interface is integrated into the RJ45 interface.

DA1

CAN_L

CAN_H

ov

OP-Bus_L
OP-Bus_H
+24 'V

Modbus RTU_L
Modbus RTU_H

oO~NOoO O R WN —

Figure 2: RJ 45 interface

The RJ45 interface’s location will depend on the specific device model and
the variable frequency drive’s frame size.

% For more detailed information on where the RJ45 interface is
located, please refer to the instruction leaflet corresponding to
the relevant variable frequency drive.

CANopen for DA1, DC1, DE11  09/16 MNO40019EN www.eaton.com 11



2 Installation
2.2 Install field bus

2.2 Install field bus

12

% Never lay the cable of a field bus system directly parallel to the
energy carrying cables.

When installing the connection, make sure that the control and signal cables
(0-10V, 4-20mA, 24 VDC, etc.), as well as the field bus system’s
CANopen connection cables, are not routed directly parallel to mains
connection or motor connection cables conveying power.

With parallel cable routing, the clearances between control, signal and field
bus cables (2) and energy-carrying mains and motor cables (1) must be
greater than 30 cm. Cables should always intersect at right angles.

N\ N\
@ ®

B

» 2 300 mm .
T =11817)

Figure 3: Routing cables for CANopen (2) and mains/motor cables (1)

If the system requires a parallel routing in cable ducts, a partition must be
installed between the fieldbus cable (2) and the mains and motor cable (1),
in order to prevent electromagnetic interference on the fieldbus.

7 Pz
N | V4
/4 AN
Izl ALl
@ ® @ ©

Figure 4: Separate routing in the cable duct

(3 Mains and motor connection cable
(® CANopen cable

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com



2 Installation
2.3 COM Port

2.3 COM Port

The electrical connection between the master and the slave(s) is established
with RJ45 cables. If multiple slaves are being used, they are connected in
parallel by using RJ45 cables and DX-SPL-RJ45-2SL1PL splitters. Please note
that the stub lines should be as short as possible.

The built-in RJ45 interface supports the CANopen protocol, making it
possible to establish a direct network connection without the need for an
additional interface module. A bus termination resistor with a resistance of
120 Q needs to be connected at each physical end (last module) of the
network cable in order to prevent signal reflections and the associated
transfer errors.

Pin Significance

—_

CANopen -
CANopen +
oV

RJ45 connection / external operating unit / PC connection -

RJ45 connection / external operating unit / PC connection +

.

24V DC power supply
RS485- Modbus RTU (A)
RS485+ Modbus RTU (B)

[e)]
| N oo B WN

Figure 5: Configuration of the RJ45 interface

% If you are using an easy network, keep in mind that CAN- and
CAN+ need to be swapped.

2.3.1 Bus termination resistor

The first and last modules on a CANopen network must be terminated with a
120 Q bus termination resistor. This resistor needs to be connected between
CAN_L and CAN_H. To do this, you can plug the EASY-NT-R bus termination
resistor into the last splitter (2).

CAN
CAN

S|
<xTr

1
2
3
4
5
6
7
8

Figure 6: Example of a CANopen network layout

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com 13



2 Installation
2.3 COM Port

2.3.2 Baud rate

14

The baud rate must be set to the same value for all the communication
modules on the CANopen bus. A value between 125 and 1000 kBit/s can be
selected for the variable frequency drives’ baud rate.

The maximum cable length will depend on the baud rate you use.

Table 5:  Maximum cable length and baud rate

Baud rate Maximum cable length
125 kbit/s 500 m

250 kBit/s M 250

500 kBit/s (= default setting) 100 m

800 kBit/s 50m

1000 kBit/s 30m

CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com



3 Commissioning
3.1 Hardware enable signal

3 Commissioning

% Carry out all the commissioning work for the variable frequency
drive/variable speed starter as described in manual
MNO04020005Z-EN (for DA1), MN04020003Z-EN (for DC1),
or MNO40O11EN (for DE11).

% Check the settings and installations for the connection to the
CANopen network which are described in this manual.

NOTICE

Make sure that starting the motor will not put anyone or
anything in danger. Disconnect the driven machine if there is a
danger in an incorrect operating state.

3.1 Hardware enable signal

A hardware enable signal may be required depending on parameter P-15
(on DC1 and DE11 units) or P1-13 (on DA1 units).

+24V Qut[ | +24V
<100mAL_|
DI |EN
[
STO[ ]
™
OVE
STO[ |
Bl
+24V Qut[_|+24V
<100 mAL_|
DI [EN
[
+10V Qut[ =]
=]
D[ |EN
[

<100 mA

Figure 7: Hardware enable (left: DA1, center: DC1, right: DE11)

% By default, DC1 variable frequency drives and DE11 variable
speed starters require for an enable signal to be applied.
In the case of DA1 variable frequency drives, the STO
connection needs to be wired.

CANopen for DA1, DC1, DE11  09/16 MNO40019EN www.eaton.com 15




3 Commissioning
3.1 Hardware enable signal
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4 CANopen communication settings

4.1 Parameters that need to be configured on DAL devices

4 CANopen communication settings

In order to set up communication properly, a number of parameters need to

be configured on PowerXL devices.

4.1 Parameters that need to be configured on DA1 devices

Table 6:

Parameters that need to be configured on DA1 variable frequency drives

Para ID Value

meter

Access right Designation

RUN ro/rw

Description DS

Control level 0,1

P1-12 112 = w o g oacg
11,13

Local Configuration of Command and Reference 0
Sources

0: Terminal Control. The drive responds directly to
signals applied to the control terminals.

1: Uni-directional digital reference. The drive can
be controlled in the forward direction only using a
digital reference (via internal or remote Keypad or
terminals)

2: Bi-directional digital reference. The drive can be
controlled in the forward and reverse directions
using a digital reference (via internal or remote
Keypad or terminals). Pressing the keypad START
button toggles between forward and reverse.

3: PID controller. The output frequency will be
controlled by the internal PID controller

4: Fieldbus Control. Control via Modbus RTU if no
fieldbus option is present, otherwise control from
the fieldbus option module

5: Slave Mode. The Variable Frequency Drive acts
as a slave to a connected drive operating in Master
Mode. a connected drive operating in Master
Mode.

6: CANopen Control. Control via the CANopen bus
connected to the RJ45 serial interface connector.
7: Reserved

8: Reserved

9: SmartWire Device Control and speed ref.

10: SmartWire Device Control and terminal speed
ref.

11: Terminal Control and SmartWire Device speed
ref.

13: SmartWire Device Control and speed ref.
Digital input sets enable.

P5-01 501 v rw PDP-Address 0-63

Variable frequency drive slave address 1

P5-02 502 v rw CANopen baud rate 0,123

0=125kBit/s 500
1 =250 kBit/s

2 =500 kBit/s

3 =1000 kBit/s

P5-07 v FieldbusRampControl 0,1

Ramp control via field bus 0

0 = OFF. Ramps are controlled from internal drives
parameters
1= 0N. Ramps are controlled by the fieldbus.

CANopen for DA1, DC1, DE11  09/16 MNO40019EN www.eaton.com 17



4 CANopen communication settings
4.1 Parameters that need to be configured on DAL devices

Difference between P5-07 = 0 and P5-07 = 1

e P5-07=0
Both the setpoint value and the control word will be set via CANopen.
The ramp times will be set with parameters P1-03 and P1-04.

e P5-07=1
With the exception of the ramp times, the DA1 variable frequency drive
will behave the same way as with P5-07 = 0. The ramp times will be
transmitted cyclically.
By default, the ramp time will be third word in the first receive PDO.
The value will be scaled by a factor of 0.01.
Example: 500 2 5.00 s

18 CANopen for DA1, DC1, DE11 09/16 MNO40019EN www.eaton.com



4 CANopen communication settings
4.2 Parameters that need to be configured on DC1 devices

4.2 Parameters that need to be configured on DC1 devices

Table 7:  Parameters that need to be configured on DC1 variable frequency drives

Param D Access right Designation Value Description DS
eter
RUN ro/rw
P-12 140 - rw Local ProcessData Source 0.1,..., Local Configuration of Command and Reference 0
11,13 Sources

0: Terminal Control. The drive responds directly to
signals applied to the control terminals.

1: Uni-directional Keypad Control. The drive can be
controlled in the forward direction only using an
internal/external or remote Keypad.

2: Bi-directional Keypad Control. The drive can be
controlled in the forward and reverse directions using
an internal/external or remote Keypad. Pressing the
keypad START button toggles between forward and
reverse.

3: Modbus Contral. Control via Modbus RTU
communication.

4: Modbus Control. Ramp times via Modbus.

5: Pl controller with external actual value

6: Pl controller with external actual value and totalized
value of Al1

7. CANOpen (internal ramp times)

8: CANOpen (CANOpen ramp times)

9: SmartWire Device Control and speed ref.

10: SmartWire Device Control and terminal speed ref.
11: Terminal Control and SmartWire Device speed ref.
13: SmartWire Device Control and speed ref. Digital
input sets enable.

P-36 164 - rw PDP-Address 1-63 The drive's unique address on a communication 1
network
RS485-0 Baudrate 2,3,4,5  2:96 kbit/s 6
6 3: 19.2 kBit/s
4: 38.4 kBit/s
5: 57.6 kBit/s

6: 115.2 kBit/s

Comm Timeout Modbus RTU 0,1,...,8 Timebetweenacommunication loss and the resulting 3000
action. Setting “0” disables the action after
communications trip.

t: indicates the drive will trip if time exceeded
r: indicates the drive will ramp to stop if time
exceeded.

0: no action

1:t30ms

2:t100 ms

3:t 1000 ms

4: £ 3000 ms

5:r30ms

6:r 100 ms

7:r 1000 ms

8:r 3000 ms

P-50 178 - rw CANO Baudrate 01,23 CANopen baud rate 2

0: 125 kBit/s
1: 250 kBit/s
2: 500 kBit/s
3: 1000 kBit/s
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4.3 Parameters that need to be configured on DE11 devices

Table 8:  Parameters that need to be configured on DE11 variable speed starters

Param ID Access right Designation Value Description
eter
RUN ro/rw
P-12 140 = rw Local ProcessData Source 0,1,3,4,  Local Configuration of Command and Reference
9,10,11,  Sources
13 0: Terminal Control. The drive responds directly to

signals applied to the control terminals.

1: Uni-directional Keypad Control. The drive can be
controlled in the forward direction only using an
internal/external or remote Keypad.

2: Bi-directional Keypad Contral. The drive can be
controlled in the forward and reverse directions using
an internal/external or remote Keypad. Pressing the
keypad START button toggles between forward and
reverse.

3: Modbus Control. Control via Modbus RTU
communication.

4: CANopen

5: Reserved

6: Reserved

7: Reserved

8: Reserved

9: SmartWire Device Control and speed ref.

10: SmartWire Device Control and terminal speed ref.
11: Terminal Control and SmartWire Device speed ref.
13: SmartWire-DT control + setpoint value (setpoint
enable signal via terminal)

P-34 162 RUN rw PDP-Address 1-63 PDP-Address
Unique drive address in a communication network.

P-35 163 RUN rw Modbus Baud rate 0,1,....,4 Modbus Baud rate
0: 960 Bit/s
1:19.2 kbit/s
2: 38.4 kbit/s
3: 57.6 kbit/s
4:115.2 kbit/s

P-36 164 RUN rw Modbus RTUO COM timeout Modbus RTUO COM Timeout
Time between a communication loss and the resulting
action. Setting 0 disables the action after
communications trip.
t: indicates the drive will trip if time exceeded.
r: indicates the drive will ramp to stop if time
exceeded.
e (:noaction
e 1:t30ms
e 2:t100 ms
e 3:11000 ms
e 4:13000 ms
e 5r30ms
e 6:r100 ms
e 7:r1000 ms
e 8:r3000ms

P-50 178 = rw CANO Baudrate 0,123 CANopen baud rate
0: 125 kBit/s
1: 250 kBit/s
2: 500 kBit/s
3: 1000 kBit/s
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4.4 Configuration of the control signal terminals

The following control signal terminal configuration tables use the
abbreviations and acronyms listed below:

Table 9:

Abbreviations and acronyms for control signal terminal configurations

Abbreviation

Significance

Al1 REF Analog input Al1
Used as a speed setpoint input.
Al2 REF Analog input Al2
Used as a speed setpaint input.
Al2 Torque REF Analog input Al2
Used as a torque setpoint input.
DIR Used to select an operating direction
Used together with the START command.
e |ow = Forward (FWD )
¢ High = Anticlockwise operation (REV)
Note:
If there is a wire breakage and the REV operating direction is selected, this will cause
the drive to reverse!
Alternative: Use configuration with FWD/REV.
DOWN Used to reduce the speed if a digital setpoint value is selected.
Used together with the UP command.
ENA Variable frequency drive enable signal (ENA = Enable)
A start signal (START, FWD, REV) is additionally required for starting.
If ENA is removed, the drive will coast.
EXTFLT Ext Fault/Warning
FWD Used to start the drive in the forward direction (FWD = Forward)
INV Change of rotation (INV = Inverse)
The operating direction will be reversed as per the configured ramps.
e High =invert
e Low=Do not invert
Pulse FWD (NO) Pulse control
Pulse REV (NO)
Pulse STOP (NC)
REV Used to start the drive in the reverse direction (REV = Reverse)

Select Quick-Dec

Quick Stop

Select Al1 REF/AIZ REF

Used to select between the analog setpoint values on Al1 and Al2
e All=Llow
e Al2=High

Select Al1 REF/f-Fix

Used to select between analog speed reference values at analog input 1

Select Al1 REF/f-Fix1

Used to select between analog speed reference values at analog input 1

Select BUS REF/AI2 REF Used to select between setpoint values
Select BUS REF/f-Fix Used to select between setpoint values
Select BUS REF/f-Fix1 Used to select between setpaint values

Select DIG REF/AIZ REF

Used to select between the digital speed reference value (set with the keypad or with
the UP and DOWN commands) and analog setpoint value Al2 REF

Select DIG REF/f-Fix

DA1 only
Used to select between the digital speed reference value (set with the keypad or with
the UP and DOWN commands) and a fixed frequency
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Abbreviation

Significance

Select DIG REF/f-Fix1

DA1 only

Used to select between the digital speed reference value (set with the keypad or with
the UP and DOWN commands) and fixed frequency 1 (f-Fix1) set with P2-01

e Low =digital setpoint value

¢ High=Preset Speed 1

Select f-Fix Bit0
Select f-Fix Bit1
Select f-Fix Bit2

Used to select a fixed frequency with digital commands
Fixed frequencies f-Fix1, ..., f-Fix8 are defined with parameters P2-01, ..., P2-08.
Fixed frequency Bit2 Bit1 Bit0
f-Fix1 (P2-01) 0 0
f-Fix2 (P2-02) 0
f-Fix3 (P2-03) 0
f-Fix4 (P2-04) 0
1
1
1
1

f-Fix5 (P2-05)
f-Fix6 (P2-06)
f-Fix7 (P2-07)
f-Fix8 (P2-08)

0
0 1
1 0
1 1
0 0
0 1
1 0
1 1

0 =Low; 1=High

Select PID REF/AI2 REF

DA1 only

Used to select between setpoint values

e Low = Setpoint from the PID controller’s output
e High=Al2

Select PID REF/f-Fix

DA1 only
Used to select between setpaint values
e Low = Setpoint from the PID controller’s output
e High = Fixed frequency
The fixed frequency itself is selected with the
Select f-Fix Bit0, Select f-Fix Bit1, Select f-Fix Bit2 commands.

Select PID REF/f-Fix1

DA1 only

Used to select between setpoint values

e Low = Setpoaint from the PID controller’s output
e High = f-Fix1 (set with P2-01)

Select Quick-dec

DA1 only
Used to activate a quick stop with the ramp set with P2-25
In order to activate the quick stop, there must be a high signal at both terminals

Select t-dec1/
Select t-dec?

DAT1 only

Used to select between deceleration ramp 1 t-dec set with P1-04 and deceleration
ramp 2 t-dec2 (P8-11)

e Low = Deceleration ramp 1

¢ High = Deceleration ramp 2

START

Used to start/stop the drive

upP

Used to increase the speed if a digital setpoint is selected
Used together with the DOWN command.
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4.4.1 Control signal terminal configuration for DA1 variable frequency drives

Parameter P1-13 can be used to select the configuration for the control
signal terminals. More specifically, you can select predefined terminal
configurations by setting P1-13 to a value between 1 and 21. The setting
(digital/analog) for terminals 6 and 10 will be configured automatically based
on the value set for parameter P1-13. In addition to this, you have the option
of configuring the terminals freely. To do this, set P1-13 to 0.

The configuration is carried out in menu 9.

P1-12 = 6: CANopen modus

Table 10: Control signal terminal configuration for DA1

P1-13 DI DI2 DI3 DI14/AI1 DI5/AI2

(terminal 2) (terminal 3) (terminal 4) (terminal 6) (terminal 10)
0 user-definable user-definable user-definable user-definable user-definable
1 ENA INV Select BUS REF/f-Fix No function Select f-Fix Bit0
2 ENA INV Select f-Fix Bit0 Select f-Fix Bit1 Select f-Fix Bit2
3 ENA INV Select BUS REF/f-Fix1 No function Al2 Torque REF
4 ENA INV Select BUS REF/f-Fix1 No function Select t-dec/t-dec2
5 ENA INV Select BUS REF/AI2 REF  No function Al2 REF
6 ENA INV Select BUS REF/f-Fix1 No function EXTFLT
7 ENA INV Select f-Fix Bit0 Select f-Fix Bit1 EXTFLT
8 ENA INV Select f-Fix Bit0 Select f-Fix Bit1 Select t-dec/t-dec?
9 ENA INV Select f-Fix Bit0 Select f-Fix Bit1 Select BUS REF/f-Fix
10 ENA INV No function No function Select BUS REF/f-Fix1
" Select Quick-dec Select Quick-dec Select BUS REF/f-Fix No function Select f-Fix Bit0
12 Select Quick-dec Select Quick-dec Select f-Fix Bit0 Select f-Fix Bit1 Select f-Fix Bit2
13 Select Quick-dec Select Quick-dec Select BUS REF/f-Fix1 No function Al2 Torque REF
14 Select Quick-dec Select Quick-dec Select BUS REF/f-Fix1 No function Select t-dec/t-dec?
15 Select Quick-dec Select Quick-dec Select BUS REF/AI2 REF  No function Al2 REF
16 Select Quick-dec Select Quick-dec Select BUS REF/f-Fix 1 No function EXTFLT
17 Select Quick-dec Select Quick-dec Select f-Fix Bit0 Select f-Fix Bit1 EXTFLT
18 Select Quick-dec Select Quick-dec Select f-Fix Bit0 Select f-Fix Bit1 Select t-dec/t-dec?
19 Select Quick-dec Select Quick-dec Select f-Fix Bit0 Select f-Fix Bit1 Select BUS REF/f-Fix
20 Select Quick-dec Select Quick-dec No function No function Select BUS REF/f-Fix1
21 Not permissible

P1-13=1, ..., 10:
An enable signal is required at DI1 in order to run the drive.

The start signal is sent via the bus.

P1-13=11, ..., 20:
The enable signal for the drive is issued exclusively through the bus.
Simultaneously applying a signal at DI1 and DI2 will result in a quick

stop.
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4.4.2 Control signal terminal configuration for DC1 variable frequency drives
P-12 =7, 8: CANopen

Table 11: Control signal terminal configuration for DC1

P-15 ]| DI2 DI3/AI2 DI4/AI
(terminal 2) (terminal 3) (terminal 4) (terminal 6)
0 START No function No function No function

—_

Not permissible

Not permissible

START Select BUS REF/f-Fix1 EXTFLT No function

Not permissible

Not permissible

START Select BUS REF/AI1 REF EXTFLT Al REF

START Select BUS REF/DIG REF EXTFLT No function

Not permissible

OO oo | ool g |l WO N

Not permissible

N
o

Not permissible

N
N

Not permissible

—_
N

Not permissible

N
w

START No function EXTFLT No function
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4.4.3 Control signal terminal configuration for DC1...E1 variable frequency drives
P-12 = 7, 8: CANopen

Table 12: Control signal terminal configuration for DE11...E1

P-15 DI DI2 DI3/AI2 DI4/Al

(terminal 2) (terminal 3) (terminal 4) (terminal 6)
0 START No function No function No function
1 Not permissible
2 Not permissible
3 START Select BUS REF/f-Fix1 EXTFLT No function
4 Not permissible
5 Not permissible
6 START Select BUS REF/AI1 REF EXTFLT Al1 REF
7 START Select BUS REF/DIG REF EXTFLT No function
8 Not permissible

Not permissible
10 Not permissible
" Not permissible
12 Not permissible
13 START No function EXTFLT No function
14 Not permissible
15 FWD Select f-Fix/BUS REF Select Fire Mode/Normal OP  Select f-Fix4/f-Fix2
16 FWD Select f-Fix4/BUS REF Select Fire Mode/Normal OP  No function
17 FWD Select BUS REF/f-Fix4 Select Fire Mode/Normal OP No function
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4.4.4 Control signal terminal configuration for DE11 variable speed starters
P-12 = 4: CANopen

Table 13: Control signal terminal configuration for DE11

P-15 DI DI2 DI3 DI4
0 ENA ENADIR FF1 n.F.
1 ENA ENADIR EXTFLT n.F.
2 ENA ENADIR FF20 FF21
3 ENA FF1 EXTFLT n.F.
41) ENA upP FF1 DOWN
51 ENA upP EXTFLT DOWN
6 ENA ENADIR upP DOWN
7 ENA FF20 EXTFLT FF21
8 ENA DIR FF1 n.F.
9 ENA DIR EXTFLT n.F.

1) P-15=4,5, and 6 requires an enable signal (start command) via CANopen
and at DI1. Digital reference values sent via CANopen will be ignored in
this case.

It will only be possible to use UP and DOWN to set a setpoint value.

n.F. =No function. When configured this way, the control terminals “n.F.”
will have no function whatsoever!

% If CANopen is being used, there must always be an enable
signal (ENA) present at DI1 control signal terminal (or DI2 =
ENADIR) before the enable signal sent via CANopen will be

accepted.
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4.5 Object directory

4.5.1 EDS file

4.5.2 Transmission Type

4 CANopen communication settings
4.5 Object directory

PowerXL devices can be integrated into a CANopen structure by using a
standardized EDS (Electronic Data Sheet) file. EDS describes the
functionality of a CANopen device in a machine-readable format. EDS files
list all objects, the supported baud rates, the manufacturer, and other
information as well.

% To get the latest version of the EDS file for your device, please
download it from the Eaton FTP server:
https://es-assets.eaton.com/DRIVES/POWERXL/04_CANopen/

The object dictionary contains all the objects corresponding to a CANopen
module. Objects are used to map a device’s functionality/parameters.

They are accessed with SDOs or PDOs. As per the corresponding
specification, the object dictionary is subdivided into the following ranges:

Table 14: Object dictionary ranges

Range Description
00 OChex.... 1F FFhex Communication-specific abjects (from DS-301)
20 00hex. . .5F FFhex Manufacturer-specific objects (the variable frequency drive’s parameters)

The object dictionary contains the entries described below.

There are four transmission options available.

Table 15:  CANopen transmission options

Transmission Mode Description

Type

0 Acyclical — synchronous Transmissions will only be sent if a SYNC comes
and process data has changed.

1-240 Cyclical — synchronous Transmissions will be sent and received after every
nth SYNC.

254 Asynchranous — manufacturer- The value in the default settings.

specific Transmissions will only be sent if a value has been

received and something has changed.
Received data will be processed directly.

255 Asynchranous — device profile- Transmissions will be sent directly if there is a
specific change.
Received data will be processed directly.

When the device is running with its default configuration, the
value will be set to 254 ("asynchronous — manufacturer-
specific”).
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4.5.3 Communication-specific objects

A detailed description of the communication parameters is provided in the
CiA specification [1] Section 9.6.3.

Objects 1000hex, 1001hex, and 1018nex are required for all CANopen devices;
all other objects are optional. PowerXL devices support the objects listed in
the following tables.

Index!  Subindex Objectname Significance Access DS Data type
[hex] [hex] right
1000 00 Device Type Variable frequency drive — CANopen  ro 0 UNSIGNED32
device
1001 00 Error Register Error indication: ro - UNSIGNED8
00hex = No error
1002 00 Manufacturer Status Register Emergency object fault log ro 00 UNSIGNED16
1005 00 COB-ID SYNC Message COB-ID of the SYNC object, device rw 80 UNSIGNED32
consumes the SYNC message
1008 00 Manufacturer Device Name The variable frequency drive's device  ro DA1 STRING
name: DA1
1009 00 Manufacturer Hardware Version ~ Hardware version of the module ro 1.1 STRING
(Example)
A 100 00 Manufacturer Software Version Software version of the module ro 1.00 STRING
(Example)
C100 00 Guard Time Monitoring time, in milliseconds rw 0000pex UNSIGNED16
Resolution in 1
ms
100D 00 Life Time Factor Multiplier for the Guard Time, the rw 00hex UNSIGNED8

result is equivalent to the maximum
interval between the transfer of two
Guarding message frames

1014 00 COB-ID EMCY Message CAN identifier of the emergency rw 00000080 + UNSIGNED32
message Node ID
1018 00 Identity Object General device information ro 04 UNSIGNED8
01 Vendor ID Manufacturer: ro 000001C7 UNSIGNED32
Eaton Industries GmbH
02 Product Code Product Number ro 0 UNSIGNED32
03 Revision Number Version ro 1.01 UNSIGNED32
(Example)
04 Serial Number Serial Number ro 00000001 UNSIGNED32
(Example)

1) Index = Identification number of the parameter
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4.5.4 Server SDO Parameter

4 CANopen communication settings
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Index Subindex  Objectname Significance Access DS Data type
[hex] [hex] right
1200 00 Number of Entries Number of inputs ro 02 UNSIGNEDS8
01 COB-ID Client => Server (rx) COB-ID of the RxSDO. The ID is ro 00000600 + UNSIGNED32
derived from the Predefined Node ID
Connection Set.
02 COB-ID Server => Client (tx) COB-ID of the TxSDQ. The ID is ro 00000580 + UNSIGNED32
derived from the Predefined Node ID
Connection Set.
PowerXL devices support two receive PDOs (receive PDO communication
parameters 1400nex and 1401hex).
Objects 1600rex and 1601hex contain the mapping parameters for the
Rx PDOs.
Index Subindex  Objectname Significance Access DS Data type
[hex] [hex] right
1400 1st Receive PDO Parameter Number of valid subindexes ro 03 RECORD
1401 2nd Receive PDO Parameter
00 Number of Entries Maximum number of entries ro 02 UNSIGNED8
01 PDO COB-ID COB-ID of 1st Rx PDO rw 4000002 00 UNSIGNED32
COB-ID of 2nd Rx PDO 400000300
+ Node ID
02 Transmission Type PDO transmission type: rw 254 UNSIGNED8
asynchronous
1600 00 Number of Mapped Application Highest subindex used rw 04 UNSIGNED8
Objects
01 1st Mapping Object w 20000010 UNSIGNED32
02 2nd Mapping Object w 20000010 UNSIGNED32
03 3rd Mapping Object w 20020010 UNSIGNED32
04 4th Mapping Object w 20020010 UNSIGNED32
1601 00 Number of Mapped Application Highest subindex used rw 4 UNSIGNED8
Objects
01 1st Mapping Object rw 00060010 UNSIGNED32
02 2nd Mapping Object rw 00060010 UNSIGNED32
03 3rd Mapping Object rw 00060010 UNSIGNED32
04 4th Mapping Object rw 00060010 UNSIGNED32
9 By default, only the first PDO will be enabled.
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PowerXL devices support two transmit PDOs (transmit PDO communication
parameters 1800hex and 1801 hex).

Objects 1A00nhex and TA0Thex contain the mapping parameters for the

Tx PDOs.
Index Subindex  Objectname Significance Access DS Data type
[hex] [hex] right
1800 1st Transmit PDO Parameter Number of valid subindexes ro 04 RECORD
1801 2nd Transmit PDO Parameter
00 Number of Entries Number of entries ro 03 UNSIGNEDS8
01 PDO COB-ID COB-ID of 1st Tx PDO rw 40000180 UNSIGNED32
COB-ID of 2nd Tx PDO 40000280
+Node ID
02 Transmission Type PDO transmission type: rw 254 UNSIGNED8
asynchronous
03 Inhibit time (100 ps) ro 0 UNSIGNED16
1A00 1st Transmit PDO Mapping applies for Tx PDO 1 RECORD
00 Number of Mapped Application Highest subindex used rw 4 UNSIGNED8
Objects
01 1st Mapping Object rw 200A0010 UNSIGNED32
02 2nd Mapping Object rw 200B0010 UNSIGNED32
03 3rd Mapping Object rw 20000010 UNSIGNED32
04 4th Mapping Object rw 200E0010 UNSIGNED32
1A01 2nd Transmit PDO Mapping applies for Tx PDO 2 RECORD
00 Number of Mapped Application Highest subindex used rw 4 UNSIGNED8
Objects
01 1st Mapping Object rw 200F0010 UNSIGNED32
02 2nd Mapping Object rw 20100010 UNSIGNED32
03 3rd Mapping Object rw 20110010 UNSIGNED32
04 4th Mapping Object rw 200C0010 UNSIGNED32
9 By default, only the first PDO will be enabled.
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4.5.5 Receive PDOs
Control word (Index 2000pex)

The “control word” object is used to control the variable frequency drive/
variable speed starter. It contains manufacturer-specific commands.

Type Description
name
Value=0 Value=1
0 Stop Operational
1 Clockwise rotating field (FWD) Anticlockwise rotating field (REV)
2 No action Reset Fault
3 No action free run-down
4 Not used
5 No action Quick stop (ramp 2)
6 No action Fixed frequency FF1
7 No action Overwrite setpoint value with 0
8 Not used
9 Not used
10 Not used
" Not used
12 Not used
13 Not used
14 Not used
15 Not used

Frequency reference value (Index 2001hex)

The frequency reference value is specified in hertz with a single decimal
place.

Example: 258ge7 2 25.8 Hz

Torque Reference (Index 2002,,cx) — DA1 only

The Torque Reference is specified as a percentage with one decimal place.
Example: 1274ez 2 12.7 %

User ramp time (Index 2003},¢x)

The user ramp time is specified in seconds with two decimal places.
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4.5.6 Transmit PDOs
Status word (Index 200Apex)
Information regarding the variable frequency drive's device status (Bit 0 to
Bit 7) and error messages (Bit 8 to Bit 15) is specified in the status word.
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
MSB LSB
Fault messages Status word
Type Description
name
Value =0 Value =1
0 Operation not ready Ready for operation (READY)
1 Stop Running operation message (RUN)
2 Clockwise rotating field (FWD) Anticlockwise rotating field (REV)
3 no error Fault detected (FAULT)
4 Acceleration ramp Frequency actual value equals setpoint input
5 - Zero speed
6 Speed control deactivated Speed control activated
7 - Hardware enable signal present
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4.5.7 Manufacturer-specific objects on DA1 devices

In addition to communication-specific objects, manufacturer-specific objects
are also defined in the object dictionary. These objects fall within the range
between index 2000nhex and index 23E9nex in the DA1 variable frequency

drive's object dictionary.

Table 16: Manufacturer-specific objects

Index Object Name Description Access Data type
[hex] right
2000 Control command register Command rw UNSIGNED16
2001 Speed reference Frequency reference value rw INTEGER16
2002 Torque reference Torque Reference rw Integer16
2003 User ramp reference User ramp time rw UNSIGNED16
2004 Speed ref (internal) IDL speed reference w INTEGER16
200 A Drive status register status word ro UNSIGNED16
2008 Motor speed Hz Actual value in Hertz (Hz) ro UNSIGNED16
200C Motor speed (internal) IDL actual speed ro UNSIGNED16
200D Motor current Motor Current ro UNSIGNED16
200E Motor Torque Torque ro INTEGER16
200F Mator power Power in kW ro UNSIGNED16
2010 Drive temperature Variable frequency drive ro INTEGER16
temperature
201 DC bus value DC Link Voltage ro UNSIGNED16
2012 Digital input status State of digital inputs ro UNSIGNED16
2013 Analog input 1 (%) Analog input 1in % ro UNSIGNED16
2014 Analog input 2 (%) Analog input 2 in % ro UNSIGNED16
2015 Analog input 1 Analog Input 1 ro UNSIGNED16
2016 Analog input 2 Analog Input 2 ro UNSIGNED16
2017 Relay output 1 Relay output 1 ro UNSIGNED16
2018 Relay output 2 Relay output 2 ro UNSIGNED16
2019 Relay output 3 Relay output 3 ro UNSIGNED16
201 A Relay output 4 Relay output 4 ro UNSIGNED16
201B Relay output 5 Relay output 5 ro UNSIGNED16
201C Scope channel 1 Scope channel 1 ro UNSIGNED16
201D Scope channel 2 Scope channel 2 ro UNSIGNED16
201E Scope channel 3 Scope channel 3 ro UNSIGNED16
201F Scope channel 4 Scope channel 4 ro UNSIGNED16
2020 User data 1 User data 1 w UNSIGNED16
2021 User data 2 User data 2 w UNSIGNED16
2022 User data 3 User data 3 w UNSIGNED16
2023 User data 4 User data 4 w UNSIGNED16
2024 User data 5 User data 5 w UNSIGNED16
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Index Object Name Description Access Data type
[hex] right

2025 User data 6 User data 6 w UNSIGNED16
2026 User data 7 User data 7 w UNSIGNED16
2027 User data 8 User data 8 w UNSIGNED16
2028 User data 9 User data 9 w UNSIGNED16
2029 User data 10 User data 10 w UNSIGNED16
202 A User data 11 User data 11 rw UNSIGNED16
202B User data 12 User data 12 rw UNSIGNED16
202C User data 13 User data 13 w UNSIGNED16
202D User data 14 User data 14 rw UNSIGNED16
202E User data 15 User data 15 w UNSIGNED16
202F User analog output 1 User, analog output 1 rw UNSIGNED16
2030 User analog output 2 User, analog output 2 rw UNSIGNED16
2033 User relay output 1 User, relay output 1 rw UNSIGNED16
2034 User relay output 2 User, relay output 2 rw UNSIGNED16
2035 User relay output 3 User, relay output 3 rw UNSIGNED16
2036 User relay output 4 User, relay output 4 rw UNSIGNED16
2037 User relay output 5 User, relay output 5 rw UNSIGNED16
203 A Kilowatt hours Operating time in kW ro UNSIGNED16
203B Megawatt hours Operating time in MW ro UNSIGNED16
203C KWh meter Total operating time in kW ro UNSIGNED16
203D MWh meter Total operating time in MW ro UNSIGNED16
203E Total run hours Operating time in hours ro UNSIGNED16
203F Total run minute/second Operating time in ro UNSIGNED16

minutes/seconds
2040 Current run hours Current operating time in hours o UNSIGNED16
2041 Current run minute/second Current operating time in ro UNSIGNED16
minutes/seconds

2042 Time to next service Time to next service ro UNSIGNED16
2043 Room temperaure Room temperature ro UNSIGNED16
2044 Speed controller reference ro UNSIGNED16
2045 Torque controller reference ro UNSIGNED16
2046 Digital pot speed reference ro UNSIGNED16
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4.5.8 Manufacturer-specific objects on DC1 devices

4 CANopen communication settings

4.5 Object directory

In addition to communication-specific objects, manufacturer-specific objects
are also defined in the object dictionary. These objects fall within the range
between index 2000hex and index 2096« in the DC1 variable frequency
drive's object dictionary.

Table 17: Manufacturer-specific objects
Index Object Name Description Access Data type
[hex] right
2000 Control command register Command rw UNSIGNED16
2001 Speed reference Frequency reference value rw Integer16
2003 User ramp reference User ramp time rw UNSIGNED16
200 A Drive status register status word ro UNSIGNED16
2008 Motor speed Hz Actual value in Hertz (Hz) ro UNSIGNED16
200D Mator current Moator Current ro UNSIGNED16
2010 Drive temperature variable frequency drive ro Integer 16
temperature
201 DC bus value DC Link Voltage ro UNSIGNED16
2012 Digital input status State of digital inputs ro UNSIGNED16
2013 Analog input 1 (%) Analog input 1 in % ro UNSIGNED16
2014 Analog input 2 (%) Analog input 2 in % ro UNSIGNED16
2015 Analog input 1 Analog Input 1 ro UNSIGNED16
2017 Relay output 1 Relay output 1 ro UNSIGNED16
203E Total run hours Operating time in hours ro UNSIGNED16
203F Tatal run minute/second Operating time in ro UNSIGNED16
minutes/seconds
2040 Current run hours Current operating time in hours  ro UNSIGNED16
2041 Current run minute/second Current operating time ro UNSIGNED16

in minutes/seconds
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4.5 Object directory

4.5.9 Manufacturer-specific objects on DC1...E1 devices

Table 18: Manufacturer-specific objects
Index Object Name Access Scaling value range Data description
[hex] rw/ro format
2000 Control word rw u16 Command
2001 Frequency reference value rw 500 2 50.0 Hz -5000 - 5000 S16 Frequency
reference value
2002 Ramp Time rw 50025.00s 0 - 60000 u16 User ramp time
2004 High Resolution Frequency reference rw 3000 2 50.0 Hz -30000 - 30000 S16 Frequency
value reference value
(high-resolution)
200 A Error code / Drive Status ro u16 status word
200B Output Frequency ro 500 2 50.0 Hz 0-5000 S16 Actual value in
Hertz (Hz)
200D Motor current ro 100=10.0A U16 Motor Current
200E Motor Torque ro 500 2 50.0 % 0- 2000 S16 Motor Torque
200F Motor Power ro 100 = 1.00 kW U16 Instance Motor
Power
2015 Analog Output % ro 500 2 50.0 % 0-1000 u16 Analog output as
a%
2017 Relay Output Status ro 141 0-1 U16 Relay output 1
2043 Control Board Temperature ro 50250 °C -10- 150 S16 Control board
temperature
2044 Speed Reference (Internal Format) ro 30002 50.0 Hz 0.00 - P-01 U16 Internal frequency
reference value
2046 Digital Pot / Keypad reference ro 3000 2 50.0 Hz 0.00 - P-01 u16 Keypad frequency
reference value
23E8 Scope index 12 rw
23E9 Scope index 34 rw
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4.5.10 Manufacturer-specific objects on DE11 devices

4 CANopen communication settings

4.5 Object directory

In addition to communication-specific objects, manufacturer-specific objects
are also defined in the object dictionary. These objects are located within the
range between index 2000pex and index 2096hex in the DE11 variable speed
starter's object dictionary.

Table 19: Manufacturer-specific objects

Index Object Name description Access Data type

[hex] right

2000 Control command register Command rw UNSIGNED16

2001 Speed reference Frequency reference value rw Integer16

2003 User ramp reference User ramp time rw UNSIGNED16

200A Drive status register Status word ro UNSIGNED16

2008 Motor speed Hz Actual value in Hertz (Hz) ro UNSIGNED16

200D Mator current Moator Current ro UNSIGNED16

2010 Drive temperature Variable frequency drive ro Integer 16
temperature

201 DC bus value DC Link Voltage ro UNSIGNED16

2012 Digital input status State of digital inputs ro UNSIGNED16

2013 Analog input 1 (%) Analog input 1 in % ro UNSIGNED16

2014 Analog input 2 (%) Analog input 2 in % ro UNSIGNED16

2015 Analog input 1 Analog Input 1 ro UNSIGNED16

2017 Relay output 1 Relay output 1 ro UNSIGNED16

203E Total run hours Operating time in hours ro UNSIGNED16

203F Tatal run minute/second Operating time in ro UNSIGNED16
minutes/seconds

2040 Current run hours Current operating time in hours  ro UNSIGNED16

2041 Current run minute/second Current operating time ro UNSIGNED16
in minutes/seconds

2065 P-01 Parameters for DE11 variable rw

2066 P02 speed starter W

2095 P-49 w

2096 P-50 rw
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4.6 Fault messages

Table 20: Fault messages

Error no. Device series  Message Possible cause
(display on DA1, DC1)
dec hex
DA1, DC1, DE1 510P There are no fault messages present. There is no drive enable signal present.

00 00 DA1, DC1, DE1 no-Fl E Shown for P0-13 if there are no messages in the error register.

01 01 DA1, DC1, DE1 ol -6 Excessively high braking current

02 02 DAT1, DC1, DE1 oL-br Thermal overload on brake resistor.

03 03 DA1, DC1, DE1 -1 Overcurrent at variable frequency drive output

04 04 DAT, DC1, DE1 lE-ErP Moator overload.

05 05 DA1, DC1, DE1 PS-t-P Overcurrent (Hardware)

06 06 DA1, DC1, DE1 OUal b Overvoltage in DC link

07 07 DA1, DC1, DE1 Ulal b Undervoltage in DC link.

08 08 DA1, DC1, DE1 o-k Overtemperature at heat sink.

09 09 DA1, DC1, DE1 U-E Under-temperature

10 0A DA1, DC1, DE1 P-dEF The parameters’ default settings have been loaded.

1" 0B DAT, DC1, DE1 E-Er /P External Fault

12 0C DA1, DC1, DE1 5L -0RS Communication error with an external operating unit or with a PC

13 0D DA1, DC1, DE1 Fi 7-dc Excessively high DC link voltage ripple

14 OF DA1, DC1, DE1 P-LO55 Incoming power phase failure (only for devices with a three-phase power supply)
15 OF DA1, DE1 h O-1 Overcurrent at output, DC1 mator pick-up control fault

16 0A DA1, DC1, DE1 Th-Fl E Malfunctioning heat sink thermistor.

17 " DA1, DC1, DE1 dAEAR-F Error in internal memary

18 12 DA1, DC1, DE1 4-20 F The analog input's input current does not fall within the specified range.

19 12 DA1,DC1...E1 dAER-E Error in internal memary

20 14 DA1 U-dEF The customer's settings for the parameters have been imported.

21 15 DA1,DC1...E1 F=lFlez Motor PTC thermistor overtemperature

22 16 DA1,DC1...E1 FAn-F The device's internal fan is experiencing a fault

23 17 DA1,DC1...E1 O-hERE The measured ambient temperature exceeds the specified value.

24 18 DA1 O-torl Maximum permissible torque exceeded.

25 19 DA1 H-torl Only active if brake control is enabled in hoisting gear mode (P2-18 = 8).

The torque produced before the haisting gear's mechanical brake is enabled falls below
the set threshold.

26 1A DA1,DC1.. .E1 OHE-F Device output fault

29 1D DA1 Sko-F Internal STO circuit fault

30 1U DA1 Enc-01 No communication between the encoder module and the variable frequency drive
31 1F DA1 Enc-02 The calculated motor speed is different from the measured motor speed

SP-Err

32 2 DA1 Enc-03 The motor speed and the PPR value entered in P6-06 do not match.

33 2 DA1 Enc-04 Channel A fault
38 CANopen for DA1, DC1, DE11  09/16 MNO400O19EN  www.eaton.com



4 CANopen communication settings
4.6 Fault messages

Error no. Device series ~ Message Possible cause
(display on DA1, DC1)
dec hex
4 22 DA1 Enc-05 Channel B fault
3B 23 DA1 Enc-0& Error on channels A and B
40 28 DA1,DC1...E1 REF-0O1 Motor identification failed
4 29 DA1,DC1...E1 REF-0O2 Moator identification failed:
The measured stator resistance is too large.
2 2B DAT1,DC1...E1 AREF-03 Moator identification failed:
The measured motor inductance is too low.
43 2B DAT1, DC1...E1 REF-04 Motor identification failed:
The measured mator inductance is tao high.
a4 2C DA1,DC1...E1 AEF-0O5 Moator identification failed:
The measured motor parameters do not match.
49 31 DA1, DC1...E1 Ouk-Ph A phase in the mator cable is not connected or has a discontinuity.
50 32 DA1, DC1...E1 Sc-FO ! No valid Modbus frame was received within the time specified.
51 33 DA1,DC1.. .E1 Ge =F)d No valid CANopen frame was received within the specified time.
52 34 DA1 Ge =(F)3] Communications between the device and the plugged-in field bus option have dropped
out.
53  3h DA1 Sc-FOY Communications between the device and the plugged-in I/0 expansion have dropped out.
60 3C DA1 oF-o1 No internal connection to an optional card
61 3D DA1 OF-oe Optional module in abnormal state
70 46 DA1 PLL-01/ Non-supported function block from function block editor
Al 47 DA1 PLL-02 Program from function block editor is too big
72 48 DA1 PLL-03 Division by zero
73 49 DA1 PLL-04 Lower limit is higher than upper limit
74 4N DA1 PLL-0O5 Overflow table Function block editor

CANopen for DA1, DC1, DE11  09/16 MNO40019EN  www.eaton.com 39



4 CANopen communication settings

4.7 Parameters

4.7 Parameters

40

The following tables show the CANopen parameters on the variable
frequency drive/variable speed starter.

The abbreviations and acronyms used in the table are defined below:

Abbreviation

Significance

CANopen Index

The parameter’s identification number in CANopen (identification number)

RUN

The parameter can be accessed during operation (Run signal)

STOP The parameter can only be accessed in STOP mode
ro/rw Parameter read and write permissions:
ro = read only
rw = read and write
Designation Name of parameter
Value e Setting value of the parameter
e value range
e Display value
DS Default setting (the parameter's value when using the device's factory settings)
The values in parentheses are the default settings when using a frequency of 60 Hz.
Page The page number in this manual containing a detailed description of the parameter.
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4.7 Parameters

4.7.1 Parameters on DA1 devices

Table 21: Parameters on DA1 devices

CANOpen Para Designation Access Scaling Value range Data
Index meter format
[hex]
rw/  RUN/
ro STOP
2065 P1-01 f-max rw RUN 3000 2 50.0Hz P1-02 - 5 x P1-09 u16
(max.: 500.0 Hz / 30000 rpm)
2066 P1-02  f-min rw RUN 3000 2 50.0Hz 0.0 Hz - P1-01 u16
2067 P1-03  t-acc rw RUN 300 2 30.0s 0.00s-6000s u16
2068 P1-04  t-dec rw RUN 300 2 30.0s 0.00s-6000s u16
2069 P1-05 Stop Mode rw RUN 0-4 u16
206 A P1-06 Energy Optimizer rw RUN 0-1 WORD
206B P1-07  Motor Nom Voltage w STOP 2302230V 0-Ue u16
206C P1-08 Motor Nom Current rw STOP 120.1A 0.11g-lg u16
206D P1-039  Motor Nom Frequency rw STOP 50 2 50Hz 10 Hz - 500 Hz U16
206E P1-10 Motor Nom Speed rw RUN 1500 2 1500rpm 0/ 200 rpm - 30000 rpm u16
206F P1-11 V-Boost rw STOP -12 Auto 0-Auto/0-30.0% P1-07 S16
02 disabled
120.1%
2070 P1-12 Local ProcessData Source rw STOP 0-13 u16
2071 P1-13 DI Config Select rw STOP 0-21 u16
2072 P1-14 Password rw RUN 0-30000 u16
20C9 P2-01 f-Fix1 w RUN 3000 2 50.0 Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
20CA P2-02  f-Fix2 rw RUN 30002 50.0 Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
20CB P2-03  f-Fix3 rw RUN 3000 2 50.0 Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
20CC P2-04  f-Fix4 w RUN 3000 2 50.0 Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
20CD P2-05  f-Fix5 rw RUN 30002 50.0 Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
20CE P2-06  f-Fix6 rw RUN 3000 2 50.0 Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
20CF P2-07 f-Fix7 w RUN 3000 2 50.0 Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
20D0 P2-08  f-Fix8 rw RUN 3000 2 50.0 Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
20D1 P2-09  f-Skip1 rw RUN 3000 2 50.0 Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
2002 P2-10 f-SkipBand1 w RUN 3000 2 50.0Hz P1-02 (min: 0 Hz / 0 rpm) - P1-01 u16
(max: 500.0 Hz / 30000 rpm)
20D3 P2-11 ADO1 Function & Mode rw RUN 0-1 u16
20D4 P2-12  AQ1 SignalFormat rw RUN 05 u16
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CANOpen Para Designation Access Scaling Value range Data
Index meter format
[hex]
rw/  RUN/
ro STOP
20D5 P2-13  ADOZ2 Function & Mode rw RUN 0-11 U16
20D6 P2-14 AO2 SignalFormat rw RUN 0-5 u16
20D7 P2-15  RO1 Function rw RUN 0-13 U16
2008 P2-16  RO1 upper limit rw RUN 1201 % P2-17 - 2000 U16
20D9 P2-17  RO1 lower Limit rw RUN 1201 % 0.0 % - P2-16 U16
20DA P2-18  ROZ Function w RUN 0-13 U16
20DB P2-19  ROZ upper Limit rw RUN 1201 % P2-20 - 2000 U16
20DC P2-20  ROZ lower Limit rw RUN 1201 % 0.0 % - P2-19 U16
200D P2-21 Display Scale w RUN 120.001 0.000 - -30000 - +30000 U16
20DE P2-22 Display Source rw RUN 0-3 u16
20DF P2-23  t-n=0 Wait rw RUN 120.1 00s-60.0s U16
20E0 P2-24  Switching Frequency rw RUN 0-5 u16
20E1 P2-25  t-QuickDec rw RUN S2, S3: 0.00s-240s U16
140.01s
S4, ..., ST
120.1s
20E2 P2-26  Spin Start Enable rw RUN 1 0-2 WORD
20E3 P2-27  Standby Mode rw RUN 120.01 0.0s-250s u1e
20E4 P2-28  Slave SpeedScalingControl rw RUN 0-3 u16
20E5 P2-23  Slave SpeedScalingFactor rw RUN 1401 -500.0 % - +500.0 % S16
20E6 P2-30  Al1 Signal Range rw RUN 0-7 u16
20E7 P2-31 Al Gain w RUN 120.1 0.0 % - 2000.0 % u1e
20E8 P2-32 Al Offset w RUN 120.1 -500.0 % - +500.0 % S16
20E9 P2-33 A2 Signal Range rw RUN 0-7 u16
20EA P2-34  Al2 Gain rw RUN 120.1 0.0 % - 2000.0 % u1e
20EB P2-35  Al2 Offset w RUN 1201 -5000 - +5000 S16
20EC P2-36  Start Mode rw RUN 0-6 U16
20ED P2-37 Digital Reference Reset rw RUN 0-7 u16
Mode
20EE P2-38 Action@MainsLoss rw RUN 0-3 U16
20EF P2-39  Parameter Lock rw RUN 0-1 WORD
20F0 P2-40  Password Level2 rw RUN 0-9999 U16
212D P3-01 PID1 Kp rw RUN 1204 1-300 U16
212E P3-02  PID1Ti rw RUN 1204 0s-300s U16
212F P3-03  PID1Kd rw RUN 120.01 0.00s-100s U16
2130 P3-04  PID1 Mode rw RUN 0-1 WORD
2131 P3-05  PID1 Set Point 1 Source rw RUN 121 0-2 U16
2132 P3-06  PID Set Paint Digital rw RUN 1201 % 0-1000 U16
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4.7 Parameters

CANOpen Para Designation Access Scaling Value range Data
Index meter format
[hex]

rw/  RUN/

ro STOP
2133 P3-07  PID1 Qutput upper Limit rw RUN 120.1% P3-08 - 1000 u16
2134 P3-08 PID1 Output lower Limit rw RUN 1201 % 0- P3-07 u16
2135 P3-09 PID1 Output LimitSelect rw RUN 0-3 u16
2136 P3-10  PID 1 Feedback 1 Source rw RUN 0-1 WORD
2137 P3-11 PID1 Error Ramp rw RUN 1201 % 0-250 u16
2138 P3-12 PID1 Feedback 1 DispScale rw RUN 0: disabled 0.000 - 50,000 u16

120.001

2139 P3-13  PID1 WakeUpLevel rw RUN 120.1% 0-1000 u16

- P3-14 Reserved Parameter - - = — _

- P3-15 Reserved Parameter - - = — _

- P3-16 Reserved Parameter

- P3-17 Reserved Parameter

213E P3-18 PID1 ResetContraol rw RUN 141 0= u16
2191 P4-01 Mator Control Mode rw STOP 0-6 u16
2192 P4-02  Motor Identification rw STOP 0= WORD
2193 P4-03  MSCKp rw RUN 1201 % 1 - 4000 u16
2194 P4-04  MSCTi rw RUN 120.001s 1-1000 u16
2195 P4-05  Motor PF rw RUN 992 0.99 0.00/50-99 u16
2196 P4-06  M-Ref Source rw RUN 05 u16
2197 P4-07  M-Max Matoring rw RUN 20002200.0%  0-2000 u16
2198 P4-08  M-Min Motoring rw RUN 1201 % 0% - 150 % u16
2199 P4-09  M-Max Generative rw RUN 121% 0 % - 200 % u16
219A P4-10  f-MidV/f rw STOP 1201 % 0.0 % - 100.0 % u16
219B P4-11  V-MidV/f rw RUN 1201 % 0.0 % - 100.0 % u16
219C P4-12  T-Memory Enable rw RUN 1A] 0-1 u16
219D P4-13 Change Phasesequence rw STOP 0-1
Motor
21F5 P5-01 PDP-Address rw RUN 121 1-63 U16
21F6 P5-02 CANOQ Baudrate rw RUN 02125 kbps 0-3 u16
12250 kbps
21F7 P5-03  RS485-0 Baudrate rw RUN 02 9.6 kbps 0-4 u16
1219.2 kpbs
21F8 P5-04  RS485-0 ParityType rw RUN 02N-1 0-3 U16
12N-2
21F9 P5-05  Comm Timeout Modbus RTU ~ rw RUN 120.1s 0.0-5.0 U16
21FA P5-06 Action@Modbus RTU Fault rw RUN 1Aa1 0-3 u16
21FB P5-07 FieldbusRampControl rw RUN 141 0-1 U16
21FC P5-08  NETSendPZD4 w RUN 121 0-7 u16
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CANOpen Para Designation Access Scaling Value range Data
Index meter format
[hex]
rw/  RUN/
ro STOP

- P5-09  Reserved = = = = =

. P5-10  Reserved = = = =

. P5-11 Reserved = = = =
2200 P5-12  NETSendPZD3 rw RUN 0-7 U16
2201 P5-13  NETReceivePZD4 rw RUN 0-1 U16
2202 P5-14  NETReceivePZD3 w RUN 0-2 U16
2205 P5-17 Modbus RTUO Response rw RUN 0-16

Delay
2259 P6-01 FirmwareUpgrade Enable rw STOP 0-3 u16
215A P6-02  Auto Thermal Management rw RUN 0-5 WORD
215B P6-03  Auto Reset Delay rw RUN 1-60 u16
215C P6-04 RO1 n-Hysteresis rw RUN 1201 % 0-250 u16
215D P6-05  Encoder Feedback Enable rw STOP 0-1 WORD
215E P6-06  Encoder PPR rw STOP 0 - 65535 u16
215F P6-07 Speed Error Limit rw RUN 1201 % 0-500 u16
2160 P6-08  Freq RefMax rw RUN 0,5-20 u16
2161 P6-09  DroopMax rw RUN 1201 % 0-250 u16
2162 P6-10 PLC QOperation Enable rw RUN 0-1 WORD
2163 P6-11 t-f-Fix before Start rw RUN 140.1s 0-2500 u16
2164 P6-12  t-f-Fix after Stop rw RUN 120.1s 0-2500 u16
2165 P6-13 Brake Release Delay rw RUN 140.1s 0-50 u16
2166 P6-14 Brake Apply Delay rw RUN 140.1s 0-50 u16
2167 P6-15  Brake M-Level Release rw RUN 120.1% 0-2000 u16
2168 P6-16  Brake M-Level Timeout rw RUN 140.1s 0-250 u16
2169 P6-17 Max Torque Timeout rw RUN 1240.1s 0-250 u16
216A P6-18  DC-Brake Current rw STOP 02 Auto 0: Auto U16
1201 % 0-300
216B P6-19  Brake Resistor rw RUN 121 0, RMin - 200 U16
216C P6-20  P-Brake Resistor rw RUN 120.01 kw 0 - 20000 U16
216D P6-21 Brake Chopper ED Heat-Up rw RUN 1201 % 0-200 u16
216E P6-22  Reset Fan RunTime rw RUN 0-1 WORD
216F P6-23  Reset kWh Meter rw RUN 0-1 WORD
2170 P6-24  Service Interval Time rw RUN 121 0-60000h U16
(0 =disabled)

217 P6-25  Reset Servicelndicator rw RUN (1A 0-1 WORD
2172 P6-26  AQ1 Scale rw RUN (FAYON 0 - 5000 u16
2173 P6-27  AQ1 Offset rw RUN 1201 % -5000 - 5000 S16
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4.7 Parameters

CANOpen Para Designation Access Scaling Value range Data
Index meter format
[hex]
rw/  RUN/
ro STOP
2174 P6-28 PointerToParameter w RUN - 0-127 u16
2175 P6-29 Save Parameters w STOP - 0-1 WORD
2276 P6-30 Password Level3 rw RUN - 0-9999 u16
22BD P7-01 Motor Stator Resistance R1 w RUN 120.001Q 0.000 Q - f(lg) u16
22BE P7-02 Motor Rotor Resistance R2 w RUN 120.001Q 0.000 Q- f (lg) u16
22BF P7-03 Motor Stator Inductance rw RUN 120.0001H 0.000 H - 6.5535 H u16
d-Axis
22C0 P7-04  Magnetizing Current @M=0  rw RUN 1240.1A 0.0A-f(lg) u16
22C1 P7-05 Leak Inductance Rel rw RUN 120.001 0.000 - 0.250 u16
22C2 P7-06 Motor Stator Inductance rw RUN 120.0001H 0.000 H - 6.5535 H u16
g-Axis

22C3 P7-07 EnhancedGeneratorControl w RUN - 0-1 WORD
22C4 P7-08 ParameterAdaptation rw RUN - 0-1 WORD
22C5 P7-09 Overvoltage Currentlimit rw RUN 120.1% 0.0 - 100 % motor current u16
22C6 P7-10  digRef UP Source rw RUN 141 0-600 u16
22C7 P7-11 PWM lower Limit rw RUN 1241 0- 500 (Time = value *16.67 ns) u16
22C8 P7-12 t-Excitation-V/f rw RUN 0-2000 u16
22C9 P7-13 MSC Kd rw RUN 1201 % 0- 4000 u16
22CA P7-14  Torque Boost rw RUN 1201 % 0-1000 u16
22CB P7-15  f-Torque Boost Limit rw RUN 1201 % 0-500 u16
22CC P7-16 PM-MotorSignalin rw RUN 0-3 u16
22CD P7-17 PM-MotorSignallnLevel rw RUN 0-100 u16
2321 P8-01 t-acc2 rw RUN 0- FS2, FS3: 0 - 60000 u16

120.01s

FS4, ...

120.1s
2322 P8-02 n-accMulti1 rw RUN 3000 2 50.0 Hz 0 - 30000 u16
2323 P8-03  t-acc3 rw RUN FS2, FS3: 0 - 60000 u16

120.01s

FS4, ...

1201s
2324 P8-04 n-accMulti2 rw RUN 3000 2 50.0 Hz 0 - 30000 u16
2325 P8-05  t-accd rw RUN FS2, FS3: 0 - 60000 u16

120.01

FS4, ...

120.1s
2326 P8-06 n-accMulti3 rw RUN 3000 2 50.0 Hz 0 - 30000 u16
2327 P8-07 t-dec4 rw RUN FS2, FS3: 0 - 60000 u16

120.01s

FS4, ...

1201s
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CANOpen Para Designation Access Scaling Value range Data
Index meter format
[hex]
rw/  RUN/
ro STOP
2328 P8-08  n-decMulti3 w RUN 3000 2 50.0 Hz 0 - 30000 u16
2329 P8-09  t-dec3 rw RUN FS2, FS3: 0 - 60000 u16
140.01s
FS4, ...
120.1s
232A P8-10  n-decMulti2 rw RUN 3000 2 50.0 Hz 0 - 30000 u16
232B P8-11  t-dec2 rw RUN FS2, FS3: 0 - 60000 u16
140.01s
FS, ...
12015
232C P8-12  n-decMulti rw RUN 3000 2 50.0 Hz 0 - 30000 u16
232D P8-13 Ramp Mode rw RUN faf 0-1 WORD
2385 P9-01 Enable Operation Source rw STOP faf 0-8 u16
2386 P9-02 QuickStop Source rw STOP faf 0-25 u16
2387 P9-03  FWD Source rw STOP 121 0-25 U16
2388 P9-04  REV Source rw STOP 121 0-25 U16
2389 P9-05  Signal Format rw STOP faf 0-1 u16
238A P9-06  Force REV Source rw STOP 121 0-25 U16
238B P9-07  FaultReset Source rw STOP 121 0-25 U16
238C P9-08  External Fault1 Source rw STOP 121 0-25 U16
238D P9-09 Power Up Local Remate rw STOP faf 0-25 u16
Select
238E P9-10  SpeedSourcel rw STOP 129 0-16 u16
238F P9-11 SpeedSource? rw STOP 129 0-16 u16
2390 P9-12  SpeedSource3 rw STOP i &9 0-16 u16
2391 P9-13 SpeedSource4 rw STOP 129 0-16 u16
2392 P9-14  SpeedSourceb rw STOP e 0-16 u16
2393 P9-15  SpeedSource6 rw STOP e u16
2394 P9-16  SpeedSource7 rw STOP 129 0-16 u16
2395 P9-17  SpeedSource8 rw STOP i &9 0-16 u16
2396 P9-18  Speed Select B0 rw STOP faf 0-25 u16
2397 P9-19  Speed Select B1 rw STOP faf 0-25 u16
2398 P9-20  Speed Select B2 rw STOP faf 0-25 u16
2399 P9-21  f-Fix Select BO w STOP flaf 0-25 u16
239A P9-22  f-Fix Select B1 w STOP flaf 0-25 u16
239B P9-23  f-Fix Select B2 w STOP flaf 0-25 u16
239C P9-24  t-acc Select BO rw STOP 121 0-25 U16
239D P9-25  t-acc Select B1 rw STOP 121 0-25 U16
239E P9-26  t-dec Select BO w STOP flaf 0-25 u16
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CANOpen Para Designation Access Scaling Value range Data
Index meter format
[hex]
rw/  RUN/
ro STOP
239F P9-27  t-dec Select B1 rw STOP 121 0-25 U16
23A0 P3-28  Accel Pot Value w STOP 121 0-25 U16
23A1 P9-29  digRef DOWN Source rw STOP 141 0-25 u16
23A2 P3-30  EnableDirFWD Source w STOP 121 0-25 U16
23A3 P39-31 EnableDirREV Source rw STOP 121 0-25 U16
23A4 P3-32  Reserved = = = = u16
23A5 P3-33  ADO1 Function & Mode rw STOP 121 0-2 U16
Extension
23A6 P9-34  ADO2 Function & Mode rw STOP 141 0-2 U16
Extension
23A7 P3-35  RO1 Function Extension rw STOP 121 0-1 U16
23A8 P3-36  RO2 Function Extension rw STOP 121 0-1 U16
23A9 P9-37 Display Scale Source rw STOP 141 0-1 u16
23AA P3-38  PID1 Set Point1 Source Ext rw STOP 121 0-1 U16
23AB P3-39  PID1 Feedbackl Source Ext rw STOP 121 0-1 U16
23AC P3-40  M-Ref Source Extension rw STOP 121 0-1 U16
23AD P9-41 RO5 Function Extension rw STOP 1 4] 0-1 U16
2013 P0-01 Al Value ro - 100021000%  — S16
2014 P0-02 A2 Value ro - 100021000% - S16
2012 P0-03 DI status ro - Bit 0 2 Digital - WORD
Input 1
Bit 1 2 Digital
Input 2
DI1 Status ro = = = WORD
DI2 Status ro = = = WORD
DI3 Status ro = = = WORD
DI4 Status ro = = = WORD
DI5 Status ro = = = WORD
DI6 Status ro = = = WORD
DI7 Status ro = = = WORD
DI8 Status ro = = = WORD
2044 P0-04  f-PreRamp ro = = = S16
2045 P0-05  Torque Reference ro - 1000 2 100.0 % u16
2046 P0-06 Motor Pot setpoint value ro - u16
200E P0-12 Motor Torque ro - 1000 2 100.0 % u16
2011 P0-20  DC Link Voltage ro = 600 2 600 V
2010 P0-21 Heat sink temperature ro - 40240 °C
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4 CANopen communication settings

4.7 Parameters

CANOpen Para Designation Access Scaling Value range Data
Index meter format
[hex]

rw/  RUN/

ro STOP
203A P0-26  kWh counterR ro - 100 2 10.0 kWh U16
203C P0-26  MWh counterR ro = 100 2 100 MWh U16
203B P0-27  kWh meter ro = = = U16
203D P0-27  Total MWh Count ro = = = U16
203E P0-31 t-Run hours ro = = = U16
203F P0-31 t-Run mins/sec ro = = = U16
2040 P0-34  t-HoursRun Enable ro = = = U16
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4 CANopen communication settings
4.7 Parameters

CANOpen Para Designation Access Scaling Value range Data
Index meter format
[hex]

rw/  RUN/

ro STOP
2015 Analog Output 1 ro - - - _
2016 Analog Qutput 2 ro - - = _
2017 User Relay 1 output status ro - - - -
2018 User Relay 2 output status ro - - - -
2019 User Relay 3 output status ro - - - -
201A User Relay 4 output status ro - - - =
201B User Relay 5 output status ro - - - =
2020 UserRegister1 rw - - = _
2021 UserRegister2 rw - - = _
2022 UserRegister3 rw - - = _
2023 UserRegister4 rw - - = _
2024 UserRegisterb rw - - = _
2025 UserRegister6 rw - - = _
2026 UserRegister7 rw - - = _
2027 UserRegister8 rw - - = _
2028 UserRegister9 rw - - = _
2029 UserRegister10 rw - - = _
202A UserRegister11 rw - - = _
202B UserRegister12 rw - - = _
202C UserRegister13 rw - - = _
202D UserRegister14 rw - - = _
202E UserRegister15 rw - - = _
202F User Analog Output 1 w - - = _
2030 User Analog Output 2 w - - = _
2033 User RO1 LogicStatus w - = - _
2034 User RO2 LogicStatus rw - = - _
2035 User RO3 LogicStatus w - = - _
2036 User RO4 LogicStatus rw = = = =
2037 User RO5 LogicStatus rw = = = =
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4 CANopen communication settings

4.7 Parameters

4.7.2 Parameters on DC1 devices

Table 22:  Parameters on DC1 devices
CANOpen Para Designation Access Scale Value range Data
Index meter format
[hex]
rw/ RUN
ro STOP
2065 P-01 f-max rw RUN 3000 2 50.0 Hz P-02 - 5 x P-09 U16
2066 P-02 f-min rw RUN 30002 50.0 Hz 0-P-01 U16
2067 P-03 t-acc rw RUN 30023.00 s 0.1 -600s U16
2068 P-04 t-dec rw RUN 30023.00s 0.1 -600s U16
2069 P-05 Stop Mode rw RUN faf 0-2 u16
206 A P-06 Energy Optimizer rw RUN faf 0-1 u16
206B P-07 Motor Nom Voltage rw STOP 2304230V 0.20 - 230/500V u16
206C P-08 Motor Nom Current rw RUN 100210.0A Depending on device u16
206D P-09 Motor Nom Frequency rw STOP 50 250 Hz 20-500Hz u16
206E P-10 Motor Nom Speed rw RUN faf 0/250 - 30000 rpm u16
206F P-11 V-Boost rw RUN 1002 10.0 % 0.00 - 20.0 % U16
2070 P-12 Local ProcessData Source rw RUN 121 0-13 U16
2071 P-13 Last Fault1 PDP, ..., Last RO RUN U16
Fault8 PDP
2072 P-14 Password rw RUN [Fy 0-9999 u16
2073 P-15 DI Config Select rw STOP [Fy 0-13 u16
2074 P-16 Al1 Signal Range rw RUN 121 0-6 u16
2075 P-17 Switching Frequency rw RUN [Fy 0-5 u16
2076 P-18 RO1 Function rw RUN [Fy 0-9 u16
2077 P-19 RO1 upper limit rw RUN 1002 10.0 % 0-2000 u16
2078 P-20 f-Fix1 rw RUN 30002 50.0 Hz P-02 — P-01 u16
2079 P-21 f-Fix2 rw RUN 3000 2 50.0 Hz P-02 — P-01 u16
207 A P-22 f-Fix3 rw RUN 3000 2 50.0 Hz P-02 — P-01 u16
207B P-23 f-Fixd rw RUN 3000 2 50.0 Hz P-02 — P-01 u16
207C P-24 t-QuickDec rw RUN 2502250's 0 - 2500 u16
207D P-25 AQ1 Function rw RUN 121 0-11 u16
207E P-26 f-SkipBand1 rw RUN 3000 2 50 Hz 0-P-01 u16
207F p-27 f-Skip1 rw RUN 3000 2 50 Hz 0-P-01 u16
2080 P-28 V-MidV/f rw STOP 1002100 V 0-P-07 u16
2081 P-29 f-MidV/f rw STOP 50 2 50 Hz 0-P-09 u16
2082 P-30 Start Mode rw RUN fad 0-6 U16
2083 P-31 Digital Reference Reset rw RUN (1A 0=3 u16
Mode
2084 P-32 t-DCBrake@Stop rw RUN 25024255 0, 0-250 U16
2085 P-33 Spin Start Enable rw RUN faf 0-1 u16
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4 CANopen communication settings
4.7 Parameters

CANOpen Para Designation Access Scale Value range Data
Index meter format
[hex]

rw/  RUN

ro STOP
2086 P-34 Brake Chopper rw RUN 141 0-1 u16
2087 P-35 Al1 Gain w RUN 100 2 10% 0- 5000 U16
2088 P-36 RS485-0 Address rw RUN 121 0-63 U16
2088 P-36 RS485-0 Baudrate w RUN 121 1-6 U16
2088 P-36 Comm Timeout Modbus RTU ~ rw RUN 121 0-8 U16
2089 p-37 Password Level2 w RUN 121 0-9999 u16
208 A P-38 Parameter Lock rw RUN 121 0-1 U16
208B P-39 Al1 Offset rw RUN 3002 30 % -5000 - +5000 u16
208C P-40 Display Scale rw RUN 10020.100 0- 6000 u16
208D P-41 PID1 Control Gain rw RUN 1021.0 1-300 U16
208E p-42 PID1 Ti rw RUN 102 1.0s 0-300 U16
208F P-43 PID1 Mode rw RUN 121 0-1 U16
2090 p-44 PID1 Set Point 1 Source rw RUN 121 0-1 U16
2091 P-45 PID1 Set Point Digital rw RUN 100 2 10% 0-1000 U16
2092 P-46 PID 1 Feedback 1 Source rw RUN 141 0-3 U16
2093 P-47 Al2 Signal Range rw RUN 141 0-5 U16
2094 P-48 t-Standby rw RUN 102105 0-250 u16
2095 P-49 PID1 WakeUpLevel rw RUN 100210 % 0-1000 u16
2096 P-50 CANO Baudrate rw RUN 141 0-3 U16
2097 P-51 T-Memory Enable rw RUN 141 0-1 U16
2098 P-52 ParameterAccess rw RUN 141 0-1 U16
2099 P-53 Action@Communication rw RUN 121 0-4 u16

Loss

209 A P-54 RO1 Hysteresis rw RUN 100210 % 0- 1000 u16
209B P-55 RO1 Switch-On Delay rw RUN 1021.0s 0-250 U16
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4 CANopen communication settings
4.7 Parameters

4.7.3 Parameters on DC1...E1 devices

Table 23: Parameters on DC1...E1 devices

CANopen  Param Designation Access Scale Value range Data
Index [hex] eter format
rw/  RUN/
ro STOP
2065 P-01 f-max w RUN 3000 2 50.0 Hz P-02 - 5 x P-09 u16
STOP
2066 P-02 f-min w RUN 3000 2 50.0 Hz 0.0 Hz - P-01 u16
2067 P-03 t-acc w RUN 30023.00s 0.00s-600s U16
2068 P-04 t-dec w RUN 30023.00s 0.00s-601s U16
2069 P-05 Stop Mode rw RUN 141 0-3 u16
206A P-06 Energy Optimizer rw RUN 141 0-1 u16
206B P-07 Motor Nom Voltage rw STOP 2304230V 0/20V-Ue u16
206C P-08 Motor Nom Current w RUN 100210.0A 0.251g - lg uU16
206D P-09 Motor Nom Frequency rw STOP 50250.0 Hz 25 Hz - 500 Hz u16
206E P-10 Motor Nom Speed w RUN 127 0/ 200 rpm - 30000 rpm u16
206F P-11 V-Boost rw RUN 1002 10.0 % 0.0 % Ue - f (FS) u16
FS1:25 % Ue
FS2:20 % Ue
FS3:15 % Ug FS4: 10 % Ue
2070 P-12 Local ProcessData Source rw STOP 121 0-13 U16
2071 P-13 Application Mode Macro rw RUN 141 u16
2072 P-14 Passwaord rw RUN 121 0 - 65535 U16
2073 P-15 DI Config Select rw STOP 141 0-17 u16
2074 P-16 Al1 Signal Range rw RUN 141 0-6 u16
2075 P-17 Switching Frequency rw RUN 141 0-f(lg) U16
2076 P-18 RO1 Function w RUN 121 0-7 U16
2077 P-19 RO1 upper Limit rw RUN 1002 10.0 % 0-2 u16
2078 P-20 f-Fix1 w RUN 3000 2 50.0 Hz f-min - f-max U16
2079 P-21 f-Fix2 w RUN 3000 2 50.0 Hz f-min - f-max U16
207 A P-22 f-Fix3 w RUN 3000 2 50.0 Hz f-min - f-max U16
207B P-23 f-Fix4 w RUN 3000 2 50.0 Hz f-min - f-max U16
207C P-24 t-QuickDec w RUN 30023.00s 0.00s-600.0s U16
207D P-25 AO1 Function w RUN 121 0-9 U16
207E P-26 f-SkipBand1 rw RUN 3000 2 50.0 Hz 0.0 Hz - f-max u16
207F p-27 f-Skip1 rw RUN 3000 2 50.0 Hz 0.0 Hz - f-max u16
2080 P-28 V-MidV/f w STOP 2302230V 0V-P-07 u16
2081 P-29 f-MidV/f w STOP 3000 2 50.0 Hz 0 Hz-P-09 u16
2082 P-30 Start Mode rw RUN 141 0-6 u16
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4 CANopen communication settings
4.7 Parameters

CANopen  Param Designation Access Scale Value range Data
Index [hex] eter format
rw/  RUN/
ro STOP
2083 P-31 Digital Reference Reset w RUN ([N 0-3 u16
Mode
2084 (Low  P-32 t-DCBrake@Stop rw RUN 30230s 0.0s-250s u16
byte)
2084 (High  P-32 DCBrake w RUN (N 0-2 u16
byte)
2085 P-33 Spin Start Enable rw RUN 141 0-1 u16
2086 P-34 Brake Chopper rw RUN 141 0-2 u16
2087 P-35 Al1 Gain w RUN 1002 10.0 % 0-20 u16
2088 (Low  P-36 RS485-0 Address rw RUN Taf 1-63 u16
byte)
2088 P-36 RS485-0 Baudrate rw RUN (N 0-6 u16
(Bit 8-
Bit 11)
2088 P-36 Comm Timeout Modbus RTU ~ rw RUN Tafq 0-8 u16
(Bit 12-
Bit 15)
2089 P-37 Password Level2 w RUN ([N 0-9999 u16
208 A P-38 Parameter Lock w RUN ([N 0-1 u16
208B P-39 Al1 Offset w RUN 1021.0% -5-5 u16
208C P-40 Display Scale rw RUN 10000 2 10,000 0-6 u16
(Bit 0 -
Bit 13)
208C P-40 Display Scale Source rw RUN 141 0-6 u16
(Bit 14 -
Bit 15)
208D P-41 PID1 Control Gain rw RUN 10210 0.1-30 u16
208E P-42 PID1 Control ITime rw RUN 30023.00s 0.0s-30.0s u16
208F P-43 PID1 Mode w RUN (N 0-1 u16
2090 P-44 PID1 Set Point 1 Source w RUN 1471 0-1 u16
2091 P-45 PID1 Set Point Digital w RUN (N 0-1 u16
2092 P-46 PID 1 Feedback 1 Source rw RUN 1471 0-3 u16
2093 P-47 Al2 Signal Range w RUN (N 0-6 u16
2094 P-48 t-Standby rw RUN 30023.00s 0.0s-250s u16
2095 P-49 PID1 WakeUpLevel w RUN (N 0-1 u16
2096 P-50 CANO Baudrate rw RUN 141 0-3 u16
2097 P-51 T-Memory Enable w RUN 1A 0-1 u16
2098 P-52 ParameterAccess rw RUN 141 0-1 u16
2099 P-53 Action@Communication rw RUN 1471 0-4 u16
Loss
209 A P-54 RO1 Hysteresis rw RUN 141 0-1 u16
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CANopen  Param Designation Access Scale Value range Data
Index [hex] eter format
rw/  RUN/
ro STOP
209B P-55 RO1 Switch-On Delay rw RUN 30023.00s 0.0s-2500s u16
209C P-56 Reserved Parameter w RUN 30023.00s 0.0s-250.0s U16
209D P-57 Reserved Parameter w RUN 30023.00 s 0.0s-250.0s U16
209E P-58 Reserved Parameter rw RUN 30023.00s 0.0s-250.0s U16
209F P-59 Reserved Parameter rw RUN 30023.00s 0.0s-250.0s U16
20A0 P-60 Motor Control Mode rw RUN 141 0-4 u16
20A1 P-61 Motor Identification rw RUN 30023.00s 0.0s-250.0s u16
20A2 P-62 MSC Gain w RUN 1021.0 % 0.0 % - 200.0 % u16
20A3 P-63 [-CurrentLimit rw RUN 1021.0 % 0.1%-175% u16
20A4 P-64 Motor Stator Resistance R1 w RUN 10021.00 Q 0.00Q-655.35Q u16
20A5 P-65 k/lc_)tor Stator Inductance d- rw RUN 1002 10.0 mH 0.0 mH - 6553.5 mH u16
Xis
20A6 P-66 Motor Stator Inductance g- rw RUN 1002 10.0 mH 0.0 mH - 6553.5 mH u16
Axis
20A7 P-67 f-DCBrake@Stop w RUN 30002 50.0 Hz 0.0 Hz - P-01 uU16
20A8 P-68 DC-Brake Current w RUN 1021.0 % 0.0 % - 100.0 % U16
2013 P00-01 Analog Input1 ro RUN 1021.0% 0- 1000 u16
2014 P00-02 Analog Input2 ro RUN 1021.0% 0- 1000 u16
2012 P00-04 DI1 Status ro RUN U16
2049 P00-05 PID1 Output ro RUN 1021.0 % 0- 1000 u16
2048 P00-07 Motor voltage ro RUN 100 2100 VAC 0-500 u16
RMS
2011 P00-08 DC Link Voltage ro RUN 2302230V 0- 1000 u16
203E P00-10 t-Run hours ro RUN 1002100 h u16
203F P00-10 t-Run seconds ro RUN 1002100 s u16
2700 PO0-11 t-Run since Trip hours ro RUN 1002100 h u16
27D1 PO0-11 t-Run since Trip seconds ro RUN 1002100s u16
21D2 P00-12 t-Run since Trip hours ro RUN 1002100 h u16
2703 P00-12 t-Run since Trip seconds ro RUN 1002100's u16
27D4 P00-13 Last Fault1 PDP ro RUN U16
27D4 P00-13 Last Fault2 PDP ro RUN U16
27D5 P00-13 Last Fault3 PDP ro RUN U16
27D5 P00-13 Last Fault4 PDP ro RUN U16
27D6 P00-13 Last Fault1 PDP hours ro RUN 1002100 h U16
27D7 P00-13 Last Fault! PDP seconds ro RUN 1002 100's U16
27D8 P00-13 Last Fault2 PDP hours ro RUN 1002100 h U16
27D9 P00-13 Last Fault2 PDP seconds ro RUN 1002100 s U16
27DA P00-13 Last Fault3 PDP hours ro RUN 1002100 h U16
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CANopen Param  Designation Access Scale Value range Data
Index [hex] eter format
rw/  RUN/
ro STOP

27DB P00-13 Last Fault3 PDP seconds ro RUN 1002100s u16
27DC P00-13 Last Fault4 PDP hours ro RUN 1002100 h U16
270D P00-13 Last Fault4 PDP seconds ro RUN 1002100s u16
2040 P00-14 t-HoursRun Enable hours ro RUN 1002100 h 0hOmOs - 65535h59mM53s u16
2041 t-HoursRun Enable seconds ro RUN 1002 100s 0hOmOs - 65535h59mM53s u16
27F4 P00-15 DC-LinkQ Log 1 ro RUN 2302230V 0-1200 u16
27F5 DC-Link0 Log 2 ro RUN 2302230V 0-1200 u16
27F6 DC-Link0 Log 3 ro RUN 2302230V 0-1200 u16
27F7 DC-LinkQ Log 4 ro RUN 2302230V 0-1200 u16
27F8 DC-Link0 Log 5 ro RUN 2302230V 0-1200 u16
27F9 DC-Link0 Log 6 ro RUN 2302230V 0-1200 u16
27FA DC-Link0 Log 7 ro RUN 2302230V 0-1200 u16
27FB DC-Link0 Log 8 ro RUN 2302230V 0-1200 u16
27FC P00-16 Heatsink0 Log 1 ro RUN 50250°C -10-150 S16
27FD Heatsink0 Log 2 ro RUN 50 250°C -10- 150 S16
27FE Heatsink0 Log 3 ro RUN 502 50°C -10- 150 S16
27FF Heatsink0 Log 4 ro RUN 502 50°C -10- 150 S16
2800 Heatsink0 Log 5 ro RUN 502 50°C -10- 150 S16
2801 Heatsink0 Log 6 ro RUN 502 50°C -10- 150 S16
2802 Heatsink0 Log 7 ro RUN 502 50°C -10- 150 S16
2803 Heatsink0 Log 8 ro RUN 502 50°C -10- 150 S16
2804 P00-17 MotorCurrent0 Log 1 ro RUN 1002 10.0A u16
2805 MotorCurrent0 Log 2 ro RUN 1002 10.0A u16
2806 MotorCurrent0 Log 3 ro RUN 1002 10.0A u16
2807 MatorCurrent0 Log 4 ro RUN 1002 10.0A u16
2808 MotorCurrent0 Log 5 ro RUN 1002 10.0A u16
2809 MotorCurrent0 Log 6 ro RUN 1002 10.0A u16
280A MotorCurrent0 Log 7 ro RUN 1002 10.0A u16
280B MotorCurrent0 Log 8 ro RUN 1002 10.0 A u16
280C P00-18 DC-Link V-Ripple0 Log ro RUN 121V U16
280D DC-Link V-Ripple0 Log ro RUN 121V U16
280E DC-Link V-Ripple0 Log ro RUN 121V U16
280F DC-Link V-Ripple0 Log ro RUN 121V U16
2810 DC-Link V-Ripple0 Log ro RUN 121V U16
2811 DC-Link V-Ripple0 Log ro RUN 121V U16
2812 DC-Link V-Ripple0 Log ro RUN 121V U16
2813 DC-Link V-Ripple0 Log ro RUN 121V U16
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CANopen Param  Designation Access Scale Value range Data
Index [hex] eter format
rw/  RUN/
ro STOP
27EC P00-19 AmbientTemp0 Log ro RUN 50250°C -10- 150 S16
27ED AmbientTemp0 Log ro RUN 50250°C -10- 150 S16
27EE AmbientTemp0 Log ro RUN 50250°C -10- 150 S16
27EF AmbientTemp0 Log ro RUN 50 250°C -10- 150 S16
27F0 AmbientTemp0 Log ro RUN 50 2450°C -10- 150 S16
27F1 AmbientTemp0 Log ro RUN 50 250°C -10- 150 S16
27F2 AmbientTemp0 Log ro RUN 50 250°C -10- 150 S16
27F3 AmbientTemp0 Log ro RUN 50 2450°C -10- 150 S16
2010 P00-20 T-Controlboard ro RUN 50250°C -10-100 S16
27DE P00-23 t-Run IGBT in OT hours ro RUN 1002100 h u16
27DF t-Run IGBT in OT seconds ro RUN 1002100 s u16
27E0 P00-24 t-Run PCB in OT hours ro RUN 1002100 h u16
27E1 t-Run PCB in OT seconds ro RUN 1002100 s u16
2814 P00-25 Motor Speed ro RUN S16
203C P00-26 kWh Meter ro RUN 100 2 10.0 kWh u16
203D P00-26 MWh Meter ro RUN 100 2 100 MWh u16
27E2 P00-27 Fan Runtime hours ro RUN 10024100 h u16
27E3 Fan Runtime seconds ro RUN 1002100 s u16
27E9 P00-28 System version I/0 checksum  ro RUN u16
27EB System version DSP ro RUN u16
checksum
2817 P00-31 Magnetizing current Ig ro RUN u16
2816 Torgue current Id ro RUN u16
2815 P00-32 Switching Frequency ro RUN u16
2818 P00-33 FaultCounter Overcurrent ro RUN U16
2819 P00-34 FaultCounter DC-Overvoltage  ro RUN u16
281A P00-35 FaultCounter DC- ro RUN U16
Undervoltage
281B P00-36 FaultCounter ro RUN U16
Overtemperature Heatsink
281C P00-37 FaultCounter Overcurrent ro RUN u16
Brake Chopper
281D P00-38 FaultCounter ro RUN U16
Overtemperature Ambient
27E6 P00-43 t-PowerOn hours ro RUN 1002100 h u16
27E7 t-PowerOn seconds ro RUN 1002100 s u16
27E4 P00-47 t-FireMode Active hours ro RUN 1002100 h u16
27E5 t-FireMode Active seconds ro RUN 1002100 s u16
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4.7 Parameters

CANopen  Param Designation Access Scale Value range Data
Index [hex] eter format
rw/  RUN/
ro STOP
201C P00-48 ScopeChannel1 ro RUN S16
201D P00-48 ScopeChannel2 ro RUN S16
201E P00-49 ScopeChannel3 ro RUN S16
201F P00-49 ScopeChannel4 ro RUN S16
27E8 P00-50 /0 processor software ro RUN 3002 3.00 u16
version
27EA P00-50 System Software Version ro RUN 3004 3.00 u16
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4.7 Parameters

4.7.4 Parameters on DE11 devices

Table 24: Parameters on DE11 devices

CANOpen Para Designation Access Scale Value range Data
Index [hex] meter format

rw/  RUN/

ro STOP
2065 P-01 Max Freguency rw RUN 3000 2 50.0 Hz P-02 - 300 Hz u16
2066 P-02 Min Frequency rw RUN 30002 50.0 Hz 0-P-01 u16
2067 P-03 t-acc rw RUN 30023.00s 0.1-300s u16
2068 P-04 t-dec rw RUN 30023.00s 0.1-300s u16
2069 P-05 Stop Mode rw RUN fad 0-1 U16
206A P-06 EnergyOptimizer rw RUN 1A 0-1 u16
206B P-07 Motor Nom Volt rw RUN 2302230V 50 - 500 V u16

STOP
206C P-08 Motor Nom Current rw RUN 100210.0 A (10-100%) x lg U16
206D P-09 Motor Nom Freq rw STOP 50 250 Hz 20 - 300 Hz u16
206E P-10 Motor Nom Speed rw RUN faf 0/200 - 15000 rpm u16
206F P-11 Zero Frequency Volt rw RUN 1002 10.0 % 0.0-40.0 % u16
2070 P-12 Local ProcessData Source rw STOP 121 0-13 U16
2071 P-13 Last fault RO RUN = = U16
2072 P-14 Password rw RUN 121 0- 65535 U16
2073 P-15 DI Config Select rw STOP faf 0-9 u16
2074 P-16 Al1 Range rw RUN faf 0-3 u16
2075 P-17 Al1 Gain rw RUN 1021 0.100 - 2,500 U16
2076 P-18 Al1 Signal Invert rw RUN faf 0/1 u16
2077 P-19 DI3 Logic w RUN 121 01 U16
2078 P-20 Preset Speed 1 rw RUN 3000 2 50.0 Hz P-02 — P-01 u16
2079 P-21 Preset Speed 2 rw RUN 3000 2 50.0 Hz P-02 — P-01 u16
207A P-22 Preset Speed 3 rw RUN 3000 2 50.0 Hz P-02 — P-01 u16
207B P-23 Preset Speed 4 rw RUN 3000 2 50.0 Hz P-02 — P-01 u16
207C P-24 Digital Reference Reset rw RUN [Fy 0-3 u16
Mode

207D P-25 DCBrake rw RUN fad 0-3 U16
207E P-26 t-DCBrake@Stop rw RUN 100210.0s 0-10s u16
207F p-27 DCBrakingVoltage rw RUN 100210 % 0- P07 u16
2080 P-28 f-DCBrake@Stop rw RUN 3000 2 50 Hz 0-P-01 u16
2081 P-29 Switching Frequency rw RUN 1A 0-5 u16
2082 P-30 Start Mode rw RUN fad 0-10 U16
2083 P-31 QOvervoltage Control rw RUN (1A 0= u16
2084 P-32 Auto Thermal Management rw RUN faf 0-1 u16
2085 P-33 T-Memory Enable rw RUN faf 0-1 u16
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4 CANopen communication settings
4.7 Parameters

CANOpen Para Designation Access Scale Value range Data
Index [hex] meter format
rw/  RUN/
ro STOP
2086 P-34 PDP-Address rw RUN 121 1-63 u16
2087 P-35 RS485-0 Baudrate rw RUN 121 0-4 u16
2088 P-36 Comm Timeout Modbus RTU  rw RUN 141 0-8 u16
2089 p-37 Parameter Set rw STOP (A 0= u16
208A P-38 Password Level2 rw RUN (A 0-9999 u16
2088 P-39 Parameter Lock rw RUN 141 0= u16
208C P-40 Action@Communication rw STOP 121 0-4 U16
Loss
208D P-41 ParameterAccess rw RUN 121 0-1 U16
2096 P-50 CANO Baudrate w RUN 121 0-3 U16
2097 P-51 RO1 Function rw RUN 121 0-9 U16
2098 P-52 RO1 upper Limit rw RUN 1002 10.0 % 0-2000 U16
2099 P-53 RO1 Switch-On Delay rw RUN 10210s 0-250 u16
209A P-54 RO1 Hysteresis rw RUN 100210 % 0-1000 u16
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5 Application example — CANopen fieldbus connection on DA1 variable frequency drives
5.1 Setting up the PLC

5 Application example —
CANopen fieldbus connection on DA1 variable frequency drives

The application example below illustrates how to commission a DA1 variable
frequency drive via CANopen when using an XV100 series EATON controller.

5.1 Setting up the PLC

Before commissioning the DA1 variable frequency drive, PLC needs to be
set up correctly. The PLC will establish the connection to the DA1 variable
frequency drive and handle all communications as the master.

5.2 Materials required
You will need the following software and hardware:

5.2.1 Software
¢ XSoft-CoDeSys-2
e Library: DA1_CANopen V1 xx.lib
e EDS file: Eatn1000100.eds

The CODESYS V2 software is used to configure all the necessary settings.

% The software can be downloaded at:
Eaton.de/EN/EatonDE/ProdukteundLoesungen/Electrical/
Kundensupport/index.htm
—> Customer support—> Download Center — Software

» Under Software, select the XSoft-CoDeSys-2 PLC programming
software option.

» Now select the XSOFT-CODESYS product group and the product
version you want.

This application example uses CODESYS library DA1_CANopen_V1_00.lib in
order to control and configure a DA1 variable frequency drive.

» Afterinstalling CODESYS, download the DA1_CANopen_V1_00.1ib library
and the Eatn1000100.eds device description file from the Eaton website.
Then store these files in a folder of your choice (e.g., in the project
folder).

% To download the Eatn1000100.eds device description file, use the following link:
https://es-assets.eaton.com/DRIVES/POWERXL/04 CANopen/2_DA1/1_CONFIG_FILE/
Select the EDS_CONFIG_FILE DA1 V1.xx.zip file.

Once you have downloaded the ZIP file, unzip it.
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5 Application example — CANopen fieldbus connection on DA1 variable frequency drives
5.2 Materials required

5.2.2 Hardware

PLC: XV100xxx

Variable frequency drive: PowerXL DAT
Shielded two-conductor cable (CAN cable)
Bus termination resistor

5.2.3 Parameter settings on DA1 device
The values for the following parameters need to be changed on the variable
frequency drive:

e P1-12: Set to 7 or 8 (CANopen control mode)
e P1-14: Set to 101 (extended parameter access)
e P501:Setto 2

e P5-02: CANopen baud rate = 2 (2 500 kBit/s)

5.2.4 PLC connection
The following configuration is required in order to connect the PLC correctly:

®

I e =

Figure 8: Engineering

(®) PC (with xSoft CODESYS software)
(8 PLC (XV100)

(@ DA1 variable frequency drives
Motor
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5 Application example — CANopen fieldbus connection on DAI variable frequency drives
5.2 Materials required

5.2.5 PLC Configuration

Once you have downloaded the CODESYS software, follow the configuration
steps below in order to commission the PLC connection.

» Open CODESYS and select the target system by clicking on File » New.

Edit Project Insert Edras Online Window

New

New from template...
Open...

Close

Save
Save as...

Save/Mail Archive..,

Print
Printer Setup...

Exit

» The Target Settings dialog window will appear. Select the correct PLC
model from the Configuration drop-down menu (in this case: XV100 - the
XV-1xx-... option in this example). Then click on OK.

LConfiguration:

5 (DEMO)
5-Tue¥2.3.9 SPE [DEMO]
S-2ee2.3.9 5P2 [DEMO]
S-2ax2.39 5P2 [Patch 1) (DEMO)
S-2ee2.39 5P3 [DEMO)
S-2ux2.3.9 5P [DEMO]
5-Tue¥2. 3.9 SPS [DEMO]
¥V-30¢V2.3.9 5PE [DEMD)

The dialog window will expand to show additional options.

[Target setings
Conlgpastion: |5 35PA [DEMU]
Tanget Flatfon | Memey Lapout | Ganaral | Metwork functionatty | Visusization |
[ kel SlorgeHm =]
[ro =l [ra =l [ro =l
F inisity
“ betmit | [ ok | Cawe |I
» Click on OK.
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5 Application example — CANopen fieldbus connection on DA1 variable frequency drives
5.2 Materials required

» Now, in the New POU dialog window, select the Program option under
Type of POU and then select a language (here: ST) for the block.

» Click on OK.
["hew PO -
Mame of e nes PO |F1-': P [
Ty of FOU Langussge of the POL Cancel
* Fiogiam L
" Furetion Block LD
" Furchon " FBD
Firsuen Type i SFC
posr ||| &5t
" OFC

There will be four tabs at the bottom of the left pane (the "Explorer" pane)
(POUs, Data types, Visualizations, Resources) — you may need to enlarge
the pane in order to be able to see the labels.

1 F'I:IUSI_-T: D ata t_l,lpesl '\-"isualizations] % Flesnurc:esl

Click on the Resources tab.
» Inthe “Explorer” pane, double-click on PLC Configuration. A dialog
window with the same name will appear.

E pLC Configuration
Can iguration i

Settings l Firmware ]

Autormatic calculation of addreszes: v
Check. for overlapping addresszes: [v
Save configuration files in project: I

» Right-click on the Configuration node on the left in order to open the
context menu.
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5 Application example — CANopen fieldbus connection on DAI variable frequency drives
5.2 Materials required

» In the context menu, select the Append Subelement > CanMaster. ..
option.

WFilt Edit Project [nsert Extras  Online  Window Help
Bl @) 1)@ S B ]

FhReowees || Insert Element e | Fanmoeeen |

- e
1 __I Gilebal Varible Append Subelement L] SND-Master...
B0 Weary SysLibFie. ib 2409 00 54:0¢

B0 ey SusLbPieCulib 24,00 00:54 Replace element
F:!- -_I Eeary SusLibFee B 2 4,00 00 5408 Calculste addiesies Canlence..

B0 Reeary SusLbSockets ib 7.5,14 0% o o NP Raster ORI ML
B ) Wbeary SysLbTacks i 24,00 0054 S e
B0 Rbeary LIRS 57,00 1R D02 globs Cepy Carle
=B dlae= configuration Paste Cerl+V

E"EW‘!PMM Delete D
L

HEIPLE - Beowriar

- i T
. _ﬂ Sampling Trace

= e Target Settings

;" _E Taik corifaguestion

;" '-}‘ Wistche and Macipe Manage

-- fr? Wk ipece

A new node called CanMaster[VAR] will be added under the Configuration
node on the left.

Canhaster...

eany-MNET...

i BLE Configurstion
B ggtonfiguration -
ge{Can¥aster[VAR] | J| Basepermmeer | CAN porametess |

In addition, the Base parameters and CAN parameters tabs will be shown
on the right.

» Open the CAN parameters tab.
Set the baud rate to 50000 (select the option from the drop-down
menu).

B ggcontiguration -
Salcaniastevar] Bawe parametes f'-’iﬂmmﬂml

b rade: | BOOOO0 -I

Com Ccle Penod fuseck OO0

Sy Wirdow Leng st [0
Sgre CORAD: [128 sctivee

Wedsld 00

I Audnmedic stamap

¥ Support DSPI01 VADT and DSFO06

Heatheat Master [ms] |0
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5 Application example — CANopen fieldbus connection on DA1 variable frequency drives
5.2 Materials required

% The CAN master’s and CAN nodes’ baud rate must match.
Accordingly, make sure to check parameter P5-02 on the DA1
device.
Leave the default values for the other default settings alone.
If the baud rate on the CAN master is changed, you will need to
disconnect the PLC from the supply voltage and then restart it —
otherwise, the CAN master will not start.

Adding the EDS file

» Now add the EDS file you downloaded to the configuration: To do so,
open the Extras menu and click on the Add configuration file... option.

G File Edit Project Insert [Batraz] Online  Window Help

Caleculate addresses

£ Resnnres
12 ) Glohal Variskies
=12 ) Bty Syl bFin B 2 A TR E
ket _| Buaty Sy BPECH L 24T o Properties
=12 J Bty Syl bRlee B 2 4 08 Cermer "
=12 ) Bty Syl B8 nckeiz i 7 514 021
R | Bhrary Sysl bTasks By 2 4 09 0854
B Bbrary Uil 5710 101202 globs

El‘dﬂlll conlgaslon

mLi.luly M i

5 JE

(B PLL - oo

FEJPLC Corbguesion |

E"dml.iru Tiace

sl Sellrgs

ﬂ T sk, corifgun alion

\I-‘e't Walch: and Hecps Managss

Add configuration file... T

Handad cenligurabion

» (o to the folder where you stored the EDS file and open the file.

» Select a folder where the file should be stored.

Select configuration directory é
13
Whech drechony shal the seleched cordiquistion e be copisd b7 :
Careel |
[ CAProgram Fies G NCammen Fles\Cak Targat AL ston Autarmatenth2 13 5PNt =

Now “append” the DA1 variable frequency drive to the CAN master as a sub-
element:

» In the PLC Configuration dialog window, right-click on the
CanMaster[Var] node to open the context menu.
Now go to the Append Subelement Poption and select
DA1(Eatn1000100.eds)... from the list.

B geonigurstion - |
e . Baesn s CAN parameters |
""" Inzert Elernent b i
Append Subelerment v DAL (Estnl000200.2ds)...
Reslace element DCL (Eatnl000100.eds)...
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5 Application example — CANopen fieldbus connection on DA1 variable frequency drives
5.2 Materials required

A new node called DA1 (EDS) [VAR] will be added underneath the
CanMaster[Var] node.

il mc Conliguration
OB— giconf iquration
B—gyCantaster [VAR]
B g [1AD (EDS) (VAR

Adjusting the CAN parameters

Now configure the CAN-specific parameters for the DA1 variable frequency
drive:

» Click on the DA1 (EDS) [VAR] node and open the CAN parameters tab.

B— Rl

-

o3 gl g Ap VAR Eost copeeny LR pmaeelen | Racmes FO0 Moy | Send RO0HAgong | Sevvce D Oieens
5 § D R -
liste T
whe 1] eele ol [l de
Sl |
L e
= Makadey

Bund (D80
roated v LK

Lt e [0

% The Node ID must be identical to the DA1 variable frequency
drive address set with parameter P5-01.
Nodeguarding must be enabled in order to be able to detect
communication faults.

» Enable the Nodeguarding checkbox.

» Now open the Send PDO-Mapping tab.

Modify the properties for the PDO 0x1800 and PDO 0x1801 objects as
specified below:

» Select the PDO 0x1800 object on the right pane and click on the
Properties button.
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5 Application example — CANopen fieldbus connection on DA1 variable frequency drives

5.2 Materials required

E— gieonmiguratan
O g CanMastevaR]

Base paramsbers | CAN parameters | Recsive PD0-Mappisg  Send POO-Mapping |5u1rmu DalaC

_________________________________________________ - Cirnitand Cremmored Rensgester
Coeed Releience
[ eegue Releence
Llzrs Bamp
Speed Fef [Intemal) 4
= Dirve Stabus Fegrbe
Wdiw Squsesed
Matar Speed Prasanal]
Mol Cusent Fropeles I
Wi Toenque
Motor Powrst
Dirve T enmpes atues w
DT Bus Vallage
Clicilal s St ket
'l b
PO progresties - OxLB00 g
CUB4L: [$HODTID 0400001 00 oF, I
bt Tirned 1003k [0 Caresl
T e S Y e <
Husmihes o Synes:
Everd e I]— 13

[ PO O BOO 1d: $H00ERD DA 0000
- PO D] B0 (1 $H OO ER0 + DT 000

—
» The PDO properties - 0x1800 dialog window will appear. Set
Transmission Type to asynchronous - device profile specific.

—_

transmitted to the CAN nodes.

If you do not change this setting, the actual values in the
PDO 0x1800 object will only be updated when new data is

The actual values in the PDO 0x1801 object are not used in this

example.

If you need to modify the PDO mapping, you can select properties in the left
pane and add them to the object by clicking on the >> button.

To remove objects that are not required from the PDO mapping, click on the
Delete button.
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5 Application example — CANopen fieldbus connection on DAI variable frequency drives

5.2 Materials required

Base parameters | CAN paramelers | Receive FOO-Magpng  Send POO Mapping |50|'riuuLHuLﬁmh|

- Conirel Command Begisie
| Spead Neferercs
T o Heleyercs
Lizer Ramg
Speed et (Irnsmal]
Dhire Slatus Hegels
Miokor Speed
Mot Spead (Inbemal]
Muotor Cunenl
Moter Torgae
Mator Power
Dhirven [ e shaw
D B Vekage
Dol Input Sitabus
Funalog Irget 1
Analewg rgus 2
Anlag Output |
ko Dutpnd 2
Rirday Dutpait 1 Skabus
Fielay Ouput 2 Sesbus
Fonlay Ut 3 Stabus
Rirday Dutpant 4 Skabus
Fielay Output 5 Sesbus
Spe Dhannel 1
Seope Channed 2

L » |

Ingert PO

PRl

= PDO Cw1 RO (I $HODEID  ed 0000
Dirrwe Stabup FRegitbes
Mot Speed
inina Comeri
Miodon Tongue
= FDO Cal807 [l SHODEID L0000
Winina Poware
Diiwe Tangerstunrs
DL Hus Yollags
oo Spersesrd (ke

Baws parameters | CAN parameters | Receive POO-Mapping Send FTIO-Mapging | Servics Data Objects |

- Continl Command Birgishes
Cpeed Neference

T oegue Heleence
Llzrs Ramg

Speed Flef [Intamal]
Dirve Shabus Hegrslm
Wb Speed

Motor Speed [Indemal]
Mol Cusiend

Mntor Toague

Motor Power

Dirve Tempeishae
DT BusValage
Diigatal Imput Shahe
Bonabag Input 1
Fanvabog Inpul £
Lanalng Mutpa 1
Bnalog Outper 2
Helay Uutpndt 1 Slabus
Redap Ouipek 2 Stahs
Flelay Quipak 3 Stahag
Helay Unitpnt 4 Slabus
Redap Duipek 5 Stahes
Soope Charrel 1
Seops Charsl 2

Inzen FDO

Jm

= FOO 01200 (it NONE I Dad DOOC
Duirwe Slatus Magisher
Muotor 5peed
Moter Cuament
Miter Tongus
= PN 01200 (el SNODEID-0xL0000
Motor Powses
Durwe Tempershas
DL B Wiokags
Firlay Dutpait 1 Skabus

The four input words that follow are disabled in the default configuration. If
they need to be polled, the COB-ID needs to be changed from
$NODEID+0xC0000280 to SNODEID+0x40000280 under Send PDO-

Mapping.
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5.2 Materials required

Bmpmmlcmmlﬂecumﬁmprq Send PLO-Mapping Su'nczl:ual:hecisl

-

Cortrad Command Hegels B FOO U1 800 ||d ENODEID « 040000
Spend Brdrpnce Direr: Seabus Regisie

Toegue Releence Mator Speed

Uisr Rasmg Mozl Cusiend

S Rord [Indramaal) ;I Mnbor Togue

Diriwe Stabay Regitter = POO D1 800 1 $HODEID » 0ol 000
oo ] Mozl P

binire Spersed (Irbesnal] Dirfer: Tempraahine

iotor Cumers Propeitiss I DC Bus Vokage

Mol Tongus Helay Unipndt 1 Slabus

binioa Povars

D Tarmgerstns Irsesl PO

DL Bz Wiollage

Dvigital Inpust Status: Dilate

Arslog Ingut 1

Anglog Input 2

”
PO properties - (el 301

1 ‘ COB4D: [$NODEID T ONNRRN

0K, I

| vt Tiemagtonpa} [3
|

_ Ceal |

11
Musnben o Spra

Evend bireee I [

| Trearrsmesson 1y |muﬁmm = s prolie spescale: j

The following input and output addresses will now be available for controlling
the DA1 variable frequency drive via CANopen:

» Open the nodes under DA1 (EDS) [VAR].

B— ﬁ:un‘ﬁuul;mun
B CanMastery AR
B g Da1(EDS) VAR
B—%080 Can-Culpul

| AT QWO UINT: " Control Command Register [COEI=0x 0000202 ")
AT S%OWE INT, (* Speed Reterence [COBIG={ma0000202] *)

—— AT ROW4 INT, (* Torque Reference [CORId=Cad 0000207) *)

= AT WIWE UINT. " User Ramp [COE83- x4 0000202] 7}
AT 008 UINT, (* Unsignedt & [COBIa=0nc0000302] *)

—— AT ROW10 LINT, (* Unsigned 18 [COBd=0nc0000302] *)

= AT BUWTZ UINT, (" Unsigned 16 [COER0- (eoD00D302] ™)

—— AT ROW14 LINT, (* Unsigned 18 [COBd=0nc0000302] *)

E—%IB0 Can-ingu

|- AT 500 LRMT; {* Deive Status Register [COBId=0ud0000162] *)

—— AT RMN2 INT, (* Malor Speed [CORId=0a40000182] *)

AT WPW4 BT ™ Motor Current [COBIQ=0ea0000182] ")
AT SIS INT, (* Moter Torque [COBIE=0xd0000182] *)

—— AT RINE BT, (* Malor Power [CORId=0n40000223] *)

= AT "W IMNT. (" Dove Temperature [COBIE-0xa0000282] ")
AT %MWAZ UINT, (* DC Bus Vollage [COBIa=0xd0000282] *)

—— AT RMN14 LINT, (* Refay Output 1 Status [CORId=0e40000282] *)

Now add the DA1_CANopen_ V1 _xx.lib CAN library:
» Double-click on Library Manager, under Resources.

» Open the Insert menu and click on Additional Library...
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5.2 Materials required

Bl @] Di@leaDls (S X[/ G

FHandard bb 5406 1

T, Fesources LIl lib & 7 10 10180
= Gilobd V arisbies SrsLipCambacklin 21,510 09:41:54
) Bevary SysLibFie B 2 409 005406 | [SrsLinSockets lin 75,14 09:0216
: ovary SusLbPCHL R 2 4,09 00:54 |ByslinTasks Bb 2 4 09 08 54 02
S wesmncs s (7RS40
= Rorsry SyiLSnckets @ 7,514 09 |§;:l ihnlcf::rl lit 2 4 04 08 54 08
o Berany SysLibTacks i 2 4,00 0354
0 By LI 5. 700 DR UEROE ghode
8 Al el ration Adddtionsl Library ... Ins
QT — Delete oel
ikl Lag Praperies ... Alts Enter
Tl FLE - Baorser —
{220l PLE Coniiguration 4 POlla
] Samglirg Trace -4 Bisaable Function Blacks
- mun Tanget Seitirgs =17 msFe)
28 Tk eomiguration LD SEMA FR)
@, Wairhe and Recipe Manages 1] 5RFa)
4 Wik space B2 Coumie
I Fa mwn o

Now declare the function blocks in the PLC_PRG variables:

» Type DA1_Cyclic: -> Press function key F2.
» Inthe dialog window that appears, select CM_FU_DA1_cyclic (FB).

IPROGCRAM PLC_PRG

VAR
DA _Cydic
DODE|CMD Ve
3 Starndand Fureton Blocks 0K
[ H elvvars_sampleLab s CANKDAT_CANopen V1 _00 el
B ) CM_sgibch =t
User defined Function Blecks O 53 CM_gyblsch

el Y CM_FL D0k (FE)
(i CAPAOGHAM FILES (<OSPCOMMON FILESWC88- TARGETSACATON AUTC
[ C-APAOGHAM FILES (<OSPCOMMON FILESWC8A- TARGETSACATON AUTC
P PR AR AL T TS AR O AR PP ST AR TARGE TEAF AT A10TF

» Repeat for the acyclical function block.

i s mepind L S AN WLk AN
= P

e

) EINETEETECE T T T
= T Ty

CAPTID G FILES [SIG OO RSN FILES
CAPRDGRAARM FIE S O RO0 0N FILES'
©UPTVOE AR FELE S o pOO e FILES

o shmburwed § Law Sy e b
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5 Application example — CANopen fieldbus connection on DA1 variable frequency drives
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» Now insert the declared function block and assign the DA1 variable
frequency drive's address to it.

| 0001/DA1_Cyclic(

10002|  Hand_in_L2:=,

10003 Auto_in_L2:=,

10004 Auto_in_L1=,

10003 x_Hand_On=,

0006 x_Hand_Start=

10007]  x_Anticlockwise:=,

10008 r_Hand_Setpoint=

10009 x_Emor_Quit_QT=,

100100 w_Statusword=%0IND,
0011 w_FrequencyValug:=%02
0012 w_Current\falue::?:":a'."'.'4|.
0013 Hand_Auto_out_L2=+
10014 x_Drive_Ready==,

0015 x_Start_Active=>,

0016 r_actual==,

0017]  x_Anticlockwize_Active==
10018 r_Current_actual==

0019 str_Fault_Em=+,

100200 w_Controlword=="%C1W1,
10021 w_Frequencyword== %0/2);
| 00221DA1_Acyelic(

10023 x_ReadOneParameter_in=
0024 x_ReadAlParameter_in=,
0025 x_WriteOneParameter_in=
10026  x_WriteChangedvalues_in=,
10027]  b_NodelD_in=,

10028  w_Parametervalue:=,

10029 ui_Parameterindex_in:=,
10030|  b_Parametersubindex_in=,
10031 str_EmorMessage_AcyclicFault_out==
10032|  x_ReadOrrite_Activ_out==,
0033 x_ReadOrWrite_Ready_out=>,
10034 x_Fault_out=>,

10035 x_ConnectionOk_out==);
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5 Application example — CANopen fieldbus connection on DA1 variable frequency drives
5.2 Materials required

Creating visualizations

You will now be creating the visualizations.

» Click on the bottom Visualizations tab.

In the object tree, you will see a folder called Visualizations.

» Right-click on the Visualizations folder and select the Add Object...
option.

File  Echit  Project  Imserl  Esbras Onhoe Window Help

Sl=|E)| 5o NS SIS
(S|

Aald Dbest..,

Ernarme Chiect

t Dbject

Copy Dbpect

Project database ¥

Add Action

Mew Folder

The New Visualization dialog window will appear:

| MNew Visualizalsan HH
M o e e Vmmashesliom _ |
Cancel

» Repeat the process an additional two times, making sure to assign the
names below to the visualizations.
Click on OK after entering the name for each one.

1. MAIN_MENU
2. OPERATING
3. PARAMETERS
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5.2 Materials required

Filr Fdit Project Insert Fxivas  Online  Windew Help

Bl DSl nISSAR Xl%i@) (o -] L (a8

[ MAIN_ME N = MAIN_MENU
';Uﬂ'_ml INIJ ...................
[ PARAME TERS { B operaToeG
SR TITIITEY:
i = PARAMETERS
You will now néea 1o repiace the wildcards TOr eacn visuaiizaton:

P Start by clicking on the OPERATING visualization.

File Edit Project Insert Extras  Online

Sl=8| B|&]edEl S5

4 Visualizations
t [ MAIN_MENLU

==
------ PARAMETERS

» Now double-click on it. The toolbar at the top should expand so that the
Visualization icon is shown.

el =) (<1 [ TR RN =1 51w P P il s 65 = B | M PEN [ [ =)
____________________________________

» Click on the Visualization icon and move the cursor to the upper left
corner of the white canvas area. Hold down the left mouse button and
drag it to draw a rectangle with the size you want on the white canvas
area.

» A dialog window with a tree will appear. Select Drive_Operating under
Template. The following window opens.
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» Confirm your entry with OK.
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5.2 Materials required

Replace the wildcards for each visualization by double-clicking on the

visualization area (or right-clicking on the visualization and then clicking on ->
Configure).

|

» Click on the wildeard... button. A dialog window called Replace

wildcards will appear. This dialog window will contain two columns:
Wildcard and Replacement.

» Click under the Replacement column to change the focus there and
press the F2 function key. The corresponding field will be unlocked.

» Under PLC_PRG..., select CM_FU_DA1-cyclic.

» Click on OK.

0K I
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- i Ginhale Warinblen
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5.2 Materials required

76

» Now follow the same steps to select the replacements for the other two
placeholders.

» Click on OK each time.

—r——— S
B daie_ELI !
- B
S PARAMETERS Dl
7 )

o IE:

= .

I—I]
T 1 i

Creating the parameter visualization (replacing the wildcard)
» Under the Visualizations node, double-click on PARAMETERS.
» Draw a rectangle with the size you want.

» In the Select Visualization dialog window, select
ReadWriteParameter.

Confirm with OK.
Double-click on the visualization.

Select a wildcard.

vvyyvyy

Click under Replacement and press F2; then select the corresponding
option.
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5 Application example — CANopen fieldbus connection on DA1 variable frequency drives
5.2 Materials required
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5.2 Materials required

Creating the visualization for the start page

Finally, repeat the steps above for the third visualization (MAIN_MENU).

=l Vituslizations |
— [ OPCRATING
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You can now connect the variable frequency drive to the PC.

>
>
>

Connect the variable frequency drive and the computer to the network.

Switch on the variable frequency drive and PLC.

Configure the PLC’'s communication parameters; load your program onto
the PLC.

Online | Window Help

Legin
Logout

Download

You can now start the variable frequency drive with HAND and START (see
visualization).

78

CANopen for DA1, DC1, DE11 09/16 MNO40O19EN www.eaton.com



5 Application example — CANopen fieldbus connection on DAI variable frequency drives

Visualization details

5.2 Materials required

Anticlockwise

Fast stop

Setpoint=0

Fault Reset

CM_FU: %s ‘ ‘ Setiec ‘

FF1

set point: %3.17 Hz

Speed: %3.1fHz
Curent: %3.1FA

Abbreviation Description

HAND Manual variable frequency drive start
START Automatic variable frequency drive start
STOP Stops the variable frequency drive
Anticlockwise Reverses the operating direction

Fast stop Quick Stop

Setpoint =0 The setpoint value will be set to 0.

FF1 Activates fixed frequency 1.

Fault Reset Resets the current fault

Set point Setpoint input

Ready Variable frequency drive is ready for operations
Run Variable frequency drive running

Drive stopped Variable frequency drive stopped
Anticlockwise The motor will run in reverse
Setpoint=0 Variable frequency drive is released. The setpoint will be 0.
FF1 Fixed frequency 1 activated

Speed Actual value

Current Motor current

Error Will show the current fault.

AUTOP Not used as of this writing

START Not used as of this writing

STOP Not used as of this writing
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5.2 Materials required

CH_FuU: ‘ ‘ 02H5M6 1221 A7
MNodeld: 0 Index: 0 Parametervalue: 0
Read one Param eter Write oneParameter
Read Al Index Parametername Wert t Write change dvalues
0 o
oA
o 1]
o o
0 o
BUSY ’ ‘ READY
o o
o o
Connection 0 0
w
0 o
0 o . .
Drive Operating
Main menu
Abbreviation Description
Node Id Enter the variable frequency drive's node ID
Index Enter the parameter index
Read one Parameter Reads one parameter
Real All Read all parameters
Write one Parameter Writes to one parameter
Write changed values Writes changes
Parameter value Parameter value
BUSY Write operation in progress
Connection Connection established
READY Ready
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