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About this documentation

1 About this documentation

Contents

This documentation exclusively describes the system bus (CAN) and the CANopen-specific functions
of the Inverter Drive 8400 motec.

i Note!

This documentation supplements the mounting instructions and the "Inverter Drives
8400 motec" hardware manual supplied with the Communication Unit.

The hardware manual contains safety instructions which must be observed!

The features of the system bus (CAN) and CANopen-specific functions for the Inverter Drive 8400
motec are described in detail.

Examples illustrate typical applications.
This documentation contains as well ...
« the most important technical data for CAN communication;
- information on the installation and commissioning of the CAN network;

« information on CAN data transfer, CAN monitoring functions, communication-relevant
parameters and implemented CAN objects.

The theoretical concepts are only explained to the level of detail required to understand the
function of CAN communication with Inverter Drives 8400 motec.

Depending on the software version of the controller and the version of the »Engineer« software
installed, the screenshots in this documentation may deviate from the »Engineer« representation.

This documentation does not describe the software of other manufacturers. No responsibility is
taken for corresponding information given in this documentation. Information on how to use the
software can be obtained from the documents of the master computer.

All brand names mentioned in this documentation are trademarks of their corresponding owners.

- Tip!
Detailed information about the system bus (CAN) can be found on the website of the CAN
user organisation CiA (CAN in Automation):

www.can-cia.org
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About this documentation

Target group

This documentation addresses to persons who configure, install, commission, and maintain the

networking and remote maintenance of a machine.

@ Tip!

Information and software updates for Lenze products are provided in the download area

at:

www.lLenze.com

Information regarding the validity

The information given in this documentation is valid for the following devices:

Product series Type designation Version
Inverter Drives 8400 motec E84DGFCCxNx CANopen
CANopen communication unit E84DGFCCxJX CANopen + safety

» Features and variants (f113)
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About this documentation

Document history

11 Document history
Version Description

4.0 02/2019 TD23 General revision

3.0 11/2011 TD17 | General revision

2.0 01/2011 TD17 | Update of the...
« Parameters relevant for CANopen communication (£273) (version 02.00)
- »Engineer« screenshots

1.0 09/2010 TD17 First edition
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About this documentation

Conventions used

1.2 Conventions used

This documentation uses the following conventions to distinguish between different types of

information:
Type of information Highlighting Examples/notes
Spelling of numbers

Decimal Normal spelling Example: 1234

Hexadecimal 0x[0..9,A .. F] Example: 0x60F4

Binary In inverted commas Example:’100

* Nibble Point Example:’0110.0100’

Decimal separator Point The decimal point is always used.

For example: 1234.56
Text

Program name » « PC software
Example: Lenze »Engineer«

Control element Bold The OK button... / The Copy command... / The
Properties tab... / The Name input field...

Hyperlink Underlined Optically highlighted reference to another topic. Can
be activated with a mouse-click in this
documentation.

Icons

Page reference (a8) Optically highlighted reference to another page. Can
be activated with a mouse-click in this
documentation.

Step-by-step instructions Step-by-step instructions are indicated by a

§ pictograph.

8 Lenze - Decentralised frequency inverter 8400 motec (CANopen option) - EDS84DMOTCAN EN 4.0 - 02/2019



About this documentation

Terminology used

1.3 Terminology used

Term Meaning

CAN CAN (Controller Area Network) is an asynchronous, serial fieldbus system.

CANopen® CANopen® is a CAN-based communication protocol and a registered trademark,
licensed by the CiA® (CAN in Automation e. V.) CAN user organisation, www.can-
cia.org.

Inverter Lenze frequency inverter of the "Inverter Drives 8400 motec" product series

Standard device

Drive Unit The 8400 motec inverter has a modular structure that includes the following

Communication unit modules: "Drive Unit", "Communication Unit", and "Wiring Unit".

Wiring Unit « The drive unit is available in different power settings.

« In case of the communication unit you can select between:
« Without fieldbus (basic I/0, standard 1/0, extended 1/0)
« AS interface (without safety/with safety STO)
+ CANopen (without safety/with safety STO)
« EtherCAT (without safety/with safety STO)
« EtherNET/IP (without safety/with safety STO)
+ PROFIBUS (without safety/with safety STO)
« PROFINET (without safety/with safety STO)
« POWERLINK (without safety/with safety STO)

« The wiring unit provides flexible connection possibilities for a simple
integration into the power supply of the machine.

»Engineer« Lenze PC software which supports you during the "Engineering" process
(parameterisation, diagnostics, and configuration) throughout the whole life
cycle, i. e. from planning to maintenance of the machine commissioned.

Code Parameter which serves to parameterise and monitor the inverter. In normal
usage, the term is usually referred to as "Index".

Subcode If a code contains several parameters, they are stored in "subcodes".
This manual uses a slash "/" as a separator between code and subcode
(e.g."C00118/3").

This term is also referred to as "subindex" in common parlance.

Lenze setting This setting is the default factory setting of the device.
Basic setting

HW Hardware

SW Software

Note!

Some of the terms used originate from the CANopen protocol.

Lenze - Decentralised frequency inverter 8400 motec (CANopen option) - EDS84DMOTCAN EN 4.0 - 02/2019 9


http://www.can-cia.org/
http://www.can-cia.org/

About this documentation

Notes used

10

Notes used

The following signal words and symbols are used in this documentation to indicate dangers and
important information:

Safety instructions

Layout of the safety instructions:

A Pictograph and signal word!

(characterise the type and severity of danger)

Note
(describes the danger and gives information about how to prevent dangerous
situations)
Pictograph Signal word Meaning
Danger! Danger of personal injury through dangerous electrical voltage
A Reference to an imminent danger that may result in death or serious
personal injury if the corresponding measures are not taken.
Danger! Danger of personal injury through a general source of danger
A Reference to an imminent danger that may result in death or serious
personal injury if the corresponding measures are not taken.
Stop! Danger of property damage
Reference to a possible danger that may result in property damage if the
corresponding measures are not taken.

Application notes

Pictograph Signal word Meaning
o Note! Important note to ensure trouble-free operation
1
‘@ Tip! Useful tip for easy handling
@ Reference to another document
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Safety instructions

General safety and application notes

2 Safety instructions

Note!

Itis absolutely vital that the stated safety measures are implemented in order to prevent
serious injury to persons and damage to material assets.

Always keep this documentation to hand in the vicinity of the product during operation.

2.1 General safety and application notes

A Danger!

If the following basic safety measures are disregarded, severe injuries to persons and
damage to material assets may result.

« Lenze drive and automation components ...

« must only be used as directed.
» Application as directed (0 12)

« must never be commissioned if they display signs of damage.
« must never be technically modified.

« must never be commissioned if they are not fully mounted.
« must never be operated without required covers.

- during and after operation can have live, moving and rotating parts, depending on their
degree of protection. Surfaces can be hot.

 The following applies to Lenze drive components ...
- only use the accessories approved.
« Only use original manufacturer spare parts.

 Observe all specifications contained in the enclosed documentation and related

documentation.

« This is the precondition for safe and trouble-free operation and for obtaining the product
features specified.

» Features and variants (t113)
« The specifications, processes, and circuitry described in this document are for guidance only

and must be adapted to your own specific application. Lenze does not take responsibility for
the suitability of the process and circuit proposals.

+ Only qualified personnel may work with and on Lenze drive and automation components.
According to IEC 60364 and CENELEC, these are persons ...

- are familiar with installing, mounting, commissioning, and operating the product.
« who have the corresponding qualifications for their work.

« who know and can apply all regulations for the prevention of accidents, directives, and laws
applicable at the place of use.
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Safety instructions

Device and application-specific safety instructions

2.2 Device and application-specific safety instructions

« During operation, the Communication Unit must be connected to the Wiring Unit and the Drive
Unit.

« In case of external voltage supply, each control cabinet must be provided with a safely
separated power supply unit ("SELV"/"PELV") according to EN 61800-5-1.

+ Only use cables that meet the listed specifications.
» Specification of the bus cable (124)

@ Documentation of "Inverter Drives 8400 motec", control system, plant/machine

All the other measures prescribed in this documentation must also be implemented.
Observe the safety instructions and application notes contained in this manual.

2.3 Residual hazards

Device protection

» The Communication Unit contains electronic components that can be damaged or destroyed by
electrostatic discharge.
» Installation (0 20)
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Product description
Application as directed

3.1

12

Product description

Application as directed

The CANopen communication unit ...

« isa unit that can only be used in conjunction with the following modules:

Product series Type designation
Inverter Drives 8400 motec E84DGDVXXXXXXXX
Drive Unit

Inverter Drives 8400 motec E84DGVNxx
Wiring Unit

« is a device intended for use in industrial power systems.

« should only be used under the operating conditions prescribed in this documentation.
» may only be used in CANopen networks.

« can also be used without being connected to the CANopen network.

Any other use shall be deemed inappropriate!
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Product description

Features and variants

3.2 Features and variants

The CANopen communication unit is available in the following versions:

Product series Type designation Product features
< <
X .2
c t s T
) 9O = 2 < e ~
5 T 9 S E =
3 ¢g8 Sz S8 2
] c E S n 6. L
b+ S3S =3 =5 ¥
Inverter Drives 8400 motec E84DGFCCFNP IP 65 M12 3x DI 2x DI
CANopen communication unit 1x DO
E84DGFCCENP IP 65 M12 2x DI 3x DI
1x DO
E84DGFCCFJP IP 65 M12 3x DI 2x DI
1x DO
1x Al
E84DGFCCEJP IP 65 M12 3x DI 2x DI
1x DO
1x Al

» The CANopen communication unit ...
« mounted on top of the Wiring Unit (E84DGVNXxx);
« is exclusively supplied internally by the drive unit (E84DGDVXXXXXXXX).

 The I/O connections can be brought into the device via M12 connectors or cable glands.

(see "Inverter Drives 8400 motec" hardware manual).

output.

In the EB4DGFCC9xx version, a maximum of four digital inputs is conducted on M12 connectors

Devices without an integrated safety system (safety option) have no analog input and no relay

* Inthe case of the EB4DGFCCxJx communication units, the integrated safety system can be used
for the protection of persons on machines.

Setting of the CAN node address and baud rate is possible via DIP switch or code.

» Communication with the Lenze »Engineer« (access to all Lenze parameters) is preferably carried
out via the CAN bus. Furthermore communication can be effected via the diagnostic interface

of the drive unit.

@ "Inverter Drives 8400 motec" hardware manual

Here you will find detailed information on the integrated safety system (safety option).

Software manual / »Engineer« online help "Inverter Drives 8400 motec"

Here you will find detailed information on how to configure the safety system (safety

option).

Lenze - Decentralised frequency inverter 8400 motec (CANopen option) - EDS84DMOTCAN EN 4.0 - 02/2019
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Product description

Features and variants

The system bus (CANopen) of the Inverter Drives 8400 motec is the advanced version of the system
bus (CAN) and includes the following features:

« Full compatibility according to CANopen DS301, V4.02.
« Support of the "Heartbeat" NMT slave function (DS301, V4.02).

» Number of parameterisable server SDO channels:
« Max. 2 channels with 1 ... 8 bytes
- Because of the 2 server SDO channels, the address range from 1 ... 63 is available.

« Number of parameterisable PDO channels:
+ Max. 2 transmit PDOs (TPDOs) with 1 ... 8 bytes (adjustable)
+ Max. 2 receive PDOs (RPDOs) with 1 ... 8 bytes (adjustable)

« All PDO channels are functionally equivalent.
» Monitoring of the RPDOs for data reception
« Adjustable error response to ...
+ physical CAN errors (frame, bit, ACK error)
* bus-stop, bus-working
 missing PDOs
« Telegram counters for SDOs and PDOs
« Bus status diagnostics
* Boot-up telegram generation
« Emergency telegram generation
+ Reset node telegram generation (in the case of master configuration)

« Sync telegram generation and response to sync telegrams:
« Data transmission/reception
- Device-internal time base synchronisation

« Abort codes

» Object directory (all mandatory functions, optional functions, indexes)
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Product description

Connections and interfaces
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[3-1] CANopen communication unit

Pos. Description
DIP DIP switch
» Possible settings via DIP switch (£230)
A2 CANopen input (M12 pins, 5-pole)
» CANopen connection (£1127)
A3 CANopen output (M12 socket, 5-pole)
» CANopen connection (£127)
Al/A4 Positions for further freely designable inputs and outputs:
B1..B4 - Digital inputs

- Digital output

+ Analog input (only for E84DGFCCxJX)

« Relay output (only for E8B4DGFCCxJX)

» Connection of safety system "Safety Option" (only for EB4DGFCCxJx)

X3 /X4 / X61 | Terminal strips for wiring the connectors at Al ... A4 and B1 ... B4

X5

Plug connector for connection to the Drive Unit

Lenze - Decentralised frequency inverter 8400 motec (CANopen option) - EDS84DMOTCAN EN 4.0 - 02/2019
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Product description

Connections and interfaces

« By default, the CANopen connectors are already pre-assembled and wired with the terminal
strip X3.

+ The CANopen connections and further connections (e.g. digital inputs) can be freely designed at
the positions Al ... A4 and B1 ... B4..

+ For the connections, 5-pin M12 connectors or - alternatively - cable glands (cable cross-section
max. 1.0 mm?, AWG 18) can be used.

» The M12 connectors, cable glands and prefabricated system cables can be obtained from
various manufacturers.

» Wire the M12 plugs or cable glands used with the corresponding contacts of the terminal strips
X3, X4 and X61.

"Inverter Drives 8400 motec" hardware manual

Observe the notes and wiring instructions contained in this documentation.
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Technical data

General data and operating conditions of the CANopen

4 Technical data

"Inverter Drives 8400 motec" hardware manual

Here you will find the ambient conditions and information on the electromagnetic
compatibility (EMC) that also apply to the Communication Unit.

4.1 General data and operating conditions of the CANopen

Range Values

Order designation + EB4DGFCCxNx (CANopen)
+ EB4DGFCCxJx (CANopen + Safety)

Communication profile CANopen, DS301 V4.02

Communication medium DIN ISO 11898

Interface « CANopen input: M12 pins, 5-pole, A-coded
« CANopen output: M12 socket, 5-pole, A-coded

Network topology Line terminated on both sides

Adjustable node address 1...63 (can be set via DIP switch or code C00350)

Max. number of nodes 63

Baud rate [kbps] 20, 50, 125, 250, 500, 800, 1000 kbps, adjustable via DIP switches or code

Coo351

Process data + Max. 2 transmit PDOs (TPDOs) with 1 ... 8 bytes (adjustable)
* Max. 2 receive PDOs (RPDOs) with 1 ... 8 bytes (adjustable)

Parameter data Max. 2 server SDO channels with 1 ... 8 bytes

Transmission mode for TPDOs « With change of data

» Time-controlled, 1 to x ms
- After the reception of 1 to 240 sync telegrams

Conformities, approvals - CE
« UR/cUR
(see also hardware manual)

Lenze - Decentralised frequency inverter 8400 motec (CANopen option) - EDS84DMOTCAN EN 4.0 - 02/2019
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Technical data
Supported protocols

4.2 Supported protocols

Protocols

Standard PDO protocols PDO write
PDO read

SDO protocols SDO download
SDO download initiate
SDO download segment

SDO upload
SDO upload initiate
SDO upload segment

SDO abort transfer

SDO block download
SDO block download initiate
SDO block download end

SDO block upload
SDO block upload initiate
SDO block upload end

NMT protocols Start remote node (master and slave)

Stop remote node (slave)

Enter pre-operational (slave)

Reset node (slave and local device)

Reset communication protocol (slave)

Monitoring protocols Heartbeat (heartbeat producer and heartbeat consumer)
+ 1 Heartbeat Producer can be monitored.

Emergency telegram (to master)
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Technical data

Communication time

4.3 Communication time

The communication time is the time between the start of a request and the arrival of the

corresponding response.

The communication times in a CANopen network depend on ...

« processing time in the inverter;

« frame runtime (baud rate / frame length);

« nesting depth of the network.

Processing time inside the inverter

Data

Processing time

Process data

Approx. 2 ms | Update cycle

+0...1 ms | Processing time in the module

+1..xms | Runtime of the application task of the technology
application used (tolerance)

Parameter data

Approx. 30 ms + a tolerance of 20 ms (typically)
« For some codes, the processing time may be longer (see software
manual/»Engineer« online help "Inverter Drives 8400 motec").

There are no interdependencies between parameter data and process data.

Lenze - Decentralised frequency inverter 8400 motec (CANopen option) - EDS84DMOTCAN EN 4.0 - 02/2019
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Installation

5 Installation

Stop!

Electrostatic discharge

Electronic components within the Communication Unit can be damaged or destroyed by
electrostatic discharge.

Possible consequences:

« The Communication Unit is defective.

« Fieldbus communication is not possible or faulty.

- 1/O signals are faulty.

« The safety function is faulty.

Protective measures
- Discharge electrostatic charges before touching the Communication Unit.
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Installation

Mechanical installation

(5-1]

Mechanical installation

Mounting instructions "Inverter Drives 8400 motec"

Here you will find detailed information on the installation.

0.37 ... 3.0 kW

4.0...7.5 kW

©)

ﬁ EDK84DGFCxxxx

E84DG023a

ﬁ EDK84DGF Cxxxx

|
g

E84DG023b

Mechanical installation of the 8400 motec components

Legend for fig. [5-1]

1 Drive Unit

2 Communication unit

3 Wiring Unit

A Cover of the Drive Unit

EDK84DG... | Mounting instructions of the Drive Unit, Communication Unit, Wiring Unit

Lenze - Decentralised frequency inverter 8400 motec (CANopen option) - EDS84DMOTCAN EN 4.0 - 02/2019
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Installation

Electrical installation

5.2 Electrical installation

@ "Inverter Drives 8400 motec" hardware manual

Here you can find detailed information on ...

« the digital and analog inputs/outputs;

- the relay output;

« the integrated safety system (safety option);
« the wiring of the terminals.

Observe the notes and wiring instructions contained in this documentation.

5.2.1 Network topology

The following examples show two simple CAN networks.
Each segment of the network must be terminated at both ends by resistors (120 Q) between CAN-
Low and CAN-High. The bus terminators of the system bus (CAN) are marked with a "Z" in the
following examples.
A CAN network consisting of only one segment starts with the CAN master (M) with integrated bus
termination, whereas the last CAN node (S) has to be terminated by a bus terminating resistor.

» Bus termination (1 23)

M
Z

z
S| |Sleeeee| S

A
A4

E94YCPMO12a

[5-2]  CAN network with one segment
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Installation

Electrical installation

5.2.2

(5-3]

A CAN network consisting of several segments contains repeaters (R) for connecting the segments.
The repeaters are provided with integrated bus terminations.
» Checking the use of repeaters (125)

LVI z RZ_‘ [/Z R I%--
S S [+ee¢| S S [*ee+¢| S

A
v
A

E94YCPMO012b

CAN network with repeaters

If no repeater is to be used at the end of the segment, the bus must be terminated by means of a
bus terminating resistor at the last station (S). The bus termination is supplied by this station.

Bus termination

The system bus (CANopen) must be terminated through a bus terminating resistor at the first and
last physical node (120 Q).

In the case of the communication unit, the bus terminating resistor can only be installed externally
at the M12 connector. This has the advantage that an installed resistor is visible when the device is
closed.

i Note!

» The CANopen terminals (input and output) must be installed so that they are closed.
For this purpose either use a connecting cable, a closed terminating resistor plug (M12
pins, 5-pole, A-coded), or a cap.

+ The connecting cable and terminating resistor plug can be procured freely from
various cable manufacturers (e.g. Lapp or Turck).

- If you want to disconnect individual bus stations, ensure that the bus terminators at
the cable ends remain active. Otherwise, the bus may become unstable.

 Observe that the bus terminator is no longer active when the terminating resistor
plug has been removed.
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Installation

Electrical installation

5.2.3 Specification of the bus cable

We recommend to use CAN cables in accordance with ISO 11898-2:

CAN cables according to 1ISO 11898-2
Cable type Twisted in pairs with shield

Impedance 120Q(95...140 Q)

Cable resistance/cross-section
Cable length <300 m | <70 mQ/m /0.25...0.34 mm? (AWG22)
Cable length 301 ... 1000 m | <40 mQ/m / 0.5 mm? (AWG20)

Signal propagation delay <5ns/m

Observe the notes provided on the Bus cable length (0 24)!

5.2.4 Bus cable length

i Note!

It is absolutely necessary to comply with the permissible cable lengths.

Observe the reduction of the total cable length due to the signal delay of the repeater.
» Checking the use of repeaters (£325)

+ Mixed operation refers to different nodes being connected to the same network.

If the total cable lengths of the nodes are different at the same baud rate, the smaller
value must be used to determine the maximum cable length.

Total cable length
1. Check that the total cable length is not exceeded.
The total cable length is defined by the baud rate.

Baud rate [kbps] Max. bus length [m]
20 4013

50 1575

125 600

250 275

500 113

800 38

1000 13

[5-1] Total cable length
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Segment cable length
2. Checkthat the segment cable length is not exceeded

The segment cable length is defined by the used cable cross-section and by the number of
nodes. Without repeaters the segment cable length corresponds to the total cable length.

Maximum number of | Cable cross-section

nodes per segment 0.25 mm? 0.5 mm? 0.75 mm? 1mm?
2 240m 430 m 650 m 940 m
5 230m 420 m 640 m 920 m
10 230m 410 m 620 m 900 m
20 210 m 390 m 580 m 850 m
32 200 m 360 m 550 m 800 m
63 170 m 310 m 470 m 690 m

[5-2] Segment cable length

3. Compare both values.

If the value determined from the Segment cable length [5-2] table is smaller than the
required total cable length Total cable length [5-1], repeaters must be used. Repeaters
divide the total cable length into segments.

Example: Selection help

Given
« Cable cross-section: 0.5 mm?2, according to Specification of the bus cable (L224)
» Number of nodes: 63
* Repeater: Lenze repeater, type 2176 (cable reduction: 30 m)

Based on the given specifications, the following cable lengths/number of repeaters result for a
maximum of 63 nodes:

Baud rate [kbps] 20 50 125 250 500 800 1000
Max. cable length [m] 4013 1575 600 275 113 38 13
Segment cable length [m] 270 270 270 270 113 38 13
Number of repeaters 15 6 2 1 - - -

Checking the use of repeaters

i Note!

The use of an additional repeater is recommended as:
« Service interface

 Advantage: Trouble-free connecting during ongoing bus operation is possible.
« Calibration interface

 Advantage: Calibration/programming units remain electrically isolated.
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Given

» Baud rate: 125 kbps

« Cable cross-section: 0.5 mm?

« Number of nodes: 28

- Cable length: 450 m

Test step Cable length See
1 Total cable length at 125 kbps: 600 m Table Total cable length [5-1] (£224)
2 Segment cable length for 28 nodesanda | 360 m Table Segment cable length [5-2]
cable cross-section of 0.5 mm?: (Ea25)
3 Comparison: The value determined in
step 2 is smaller than the required cable
length of 450 m.
Conclusion:

« Itis not possible to use a cable length of 450 m without using a repeater.
« After 360 m (test step 2) a repeater has to be used.

Result:
* The Lenze repeater, type 2176 (cable reduction: 30 m), is used

« Calculation of the maximum cable length:
« First segment: 360 m

+ Second segment: 360 m (according to the table Segment cable length [5-2] (25)) minus
30 m (cable reduction when a repeater is used)

» Max. achievable cable length with a repeater: 690 m
» Now it is possible to use the required cable length.
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* Input: M12 pins, 5-pole, A-coded
» Wiring of terminal strip X3

« Output: M12 socket, 5-pole, A-coded
+ Wiring of terminal strip X3

CANopen connection

Pin Signal Description
1 Not assigned
2 Not assigned
3 CG CAN GND potential
4 CH CAN-High data line
5 CL CAN-Low data line
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6 Commissioning

During commissioning, system-related data such as motor parameters, operating parameters,
responses, and parameters for fieldbus communication are defined for the inverter. For Lenze
devices, this is done via the codes.

The codes of the inverter and communication are saved non-volatilely as a data set in the memory
module.

In addition, there are codes for diagnosing and monitoring the stations.

» Parameter reference (72)

6.1 Before initial switch-on

Stop!

Before switching on the inverter for the first time, check ...
« the entire wiring for completeness, short circuit, and earth fault.

» whether the bus system is terminated by means of a bus terminating resistor at the
first and last physical bus station.
» Bus termination (t23)
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6.2 How to configure the host (master)

Communication with the inverter first requires configuration of the host (master).

Defining the user data length

» The CANopen communication unit supports the configuration of max. 8 process data words
(max. 64 bytes).

 The user data length is defined during the initialisation phase of the master.

 The user data lengths for process input data and process output data are identical.

Note!

The CANopen process data objects are designated as seen from the node's view:
« Receive PDO (RPDOX): Process data object received by a node
+ Transmit PDO (TPDOX): Process data object sent by a node
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6.3 Possible settings via DIP switch

The DIP switches serve to ...

Baud CAN-Address |

32 16 8 « Setting the baud rate (1 30) (switches: a ... c)

ON |c b 3‘64 4 2 1
DB NN || - sunmneomomain
OFF

(switches: 1 ... 64)

Lenze setting: all switches in OFF position

[6-1]  DIP switch

Note!

« The DIP switches can only be accessed when the drive unit is detached from the
communication unit. Loosen the four fixing screws at the drive unit. Observe the
notes in the mounting instructions.

- Switch off the voltage supply of the inverter and the external supply of the
communication unit before you start disassembling the drive unit.

« The DIP switches are only read in when the device is switched on.

6.3.1 Setting the baud rate

The baud rate ...
« must be the same for all networked CANopen nodes;

+ can be set via the DIP switches a ... c or via the »Engineer« (code C00351).

DiP switch positiclm Baud rate
c b a

ON OFF ON 20 kbps
OFF ON ON 50 kbps
OFF ON OFF 125 kbps
OFF OFF ON 250 kbps
OFF OFF OFF 500 kbps
ON ON OFF 800 kbps
ON OFF OFF 1000 kbps

» Settings in the Lenze »Engineer« (2 32)
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6.3.2 Setting the CAN node address

The node addresses must differ from each other in the case of several networked CANopen nodes.

The node address can be set via DIP switches 1... 64 or via the »Engineer« with code C00350.

For the setting with C00350 DIP switches 1 ... 64 must be set to OFF.

» The valid address range is O ... 63.

i Note!

« If DIP switch 64 = ON (node address > 63), always node address 63 is used.

DIP switch Node address
64 32 16 8 4 2 1
OFF OFF OFF OFF OFF OFF OFF Value from C00350
OFF OFF OFF OFF OFF OFF ON 1
OFF
OFF ON ON ON ON ON ON 63
ON

The labelling on the housing corresponds to the values of the individual DIP switches for
determining the node address.

DIP switch 64 32 16 8 4 2 1
Switch position OFF OFF ON OFF ON ON ON
Value 0 0 16 0 4 2 1

Node address

=sum of the valencies =16 +4 +2 +1=23

The current address setting of the DIP switches is displayed in C00349.

» DIP switch positions for setting the CAN node address (ca101)

» Settings in the Lenze »Engineer« ((132)
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6.4 Settings in the Lenze »Engineer«

The following settings can be made in the »Engineer« under the Settings tab:

« CAN node address [El (C00350)

 The node address can only be parameterised if the node address "0" is set via the DIP
switches.

« A change of the node address will only become effective after a CAN reset node.

« CAN node is slave or master [ (C00352)

Deceleration during status change from "Boot-up" to "Operational" [El (C00356/1)

Time to the first transmission of CANx_OUT in the "Operational" state [f] (C00356/4)

St ikari i i i i
El"il £400_mates_CANopen ethings |M0n|tnnng| D|agnost|cs| Frocess data Db|ects| F'loperhesl

-y B400 matec
. By CANopsn Option

...... 1 m General
B Actuating drive 3 CaN node addiess
...... @ MDXMA-07112 1Y) |n|1 i”

rProcedure for automatic allocation of COB 1Dz in the Engineer
¢ Bazed on part interconnection and CAMN netwark
™ Confomring to the “predefined connection set” according to CANOpen Ci&301
"~ Deactivate objects

" Do not change

Master/Slave
Cak SlavesMazter

|E I Slave j |
Cak delay boot-up - operat.
|E |3D':":' i’ msl

Cake OUT operat. - 1. hransmizsion

|ﬂ||:| ﬁmsl

Save changed settings with the device command €00002/11 (save all parameter sets).
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6.5 Initial switch-on

Establishing communication
« To establish communication, the inverter drive must be supplied with mains voltage.

« CANopen communication requires voltage supply of the communication unit.

If this is requirement is not met, the "CE04: MCl communication error" error message (error No.
01.0127.00002) is output. The error must be reset in the Inverter Drive, so that CANopen
communication can be established.

+ During mains connection, all parameters (codes) and the DIP switch settings are read.

« The positions of the DIP switches define whether the CAN node address and the baud rate are
selected via the DIP switches or via codes C00350 and C00351.

» Possible settings via DIP switch (&1 30)
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7.1
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(7-1]

Data transfer

Via the system bus interface, for instance process data and parameter values can be exchanged
between the nodes. In addition, the interface enables the connection of additional modules such as
distributed terminals, keypads and input devices or external control systems and hosts (masters).

The system bus interface transfers CAN objects following the CANopen communication profile (CiA
DS301, version 4.02) developed by the umbrella organisation of CiA (CAN in Automation) in
conformity with the CAL (CAN Application Layer).

Structure of the CAN data telegram

Control field CRC delimiter  ACK delimiter
Stlart RTIl? bit ‘ CRC sequerlme ‘ ACKI slot ‘ Er|1d

Identifier ‘ ‘ User data (0 ... 8 Byte) ‘ ‘ ‘ ‘ ‘

- Network management
- Process data

. . _ . | - Parameter data ) _ ) _ )
1 Bit 11 Bit 1Bit | 6Bit 15 Bit | 1 Bit 1 Bit 1Bit | 7 Bit

Basic structure of the CAN telegram

The following subchapters provide a detailed description of the identifier and the user data. The
other signals refer to the transfer characteristics of the CAN telegram the description of which is not
included in the scope of this documentation.

‘@ Tip!
Please visit the homepage of the CAN user organisation CiA (CAN in automation) for further

information:
http://www.can-cia.org
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Structure of the CAN data telegram

Identifier
The principle of CAN communication is based on a message-oriented data exchange between a
transmitter and many receivers. All nodes can virtually transmit and receive simultaneously.

The identifier, also called COB-ID (abbr. for communication object identifier), is used to control
which node is to receive a transmitted message. In addition to the addressing, the identifier
contains information on the priority of the message and the type of user data.

The identifier consists of a basic identifier and the node address of the node to be addressed:
Identifier (COB-ID) = basic identifier + node address (node ID)

Exception: The identifier for process data/heartbeat/emergency objects as well as network
management and sync telegrams is freely assigned by the user (either manually or automatically by
the network configurator), or is permanently assigned.

Node address (node ID)

For unambiguous identification, a node address (also called node ID) within the valid address range
(1 ... 63) must be assigned to every node of the system bus network.

» A node address may not be assigned more than once within a network.
» The own node address can be configured via the DIP switches or via code C00350.
» Setting the CAN node address (t231)

Identifier assignment

The system bus is message-oriented instead of node-oriented. Every message has an unambiguous
identification, the identifier. For CANopen, node-oriented transfer is achieved by the fact that every
message has only one transmitter.

+ The basic identifiers for network management (NMT) and sync as well as the basic SDO channel
(SDO1) are defined in the CANopen protocol and cannot be changed.

* In the Lenze setting, the basic identifiers of the PDOs are preset according to the "Predefined
connection set" of DS301, V4.02 and can be changed via parameters/indexes, if required.

» Identifiers of the process data objects (1 48)

Object Direction Lenze-Base-ID CANopen-Base-ID
from device ‘ to device dec Hex dec Hex
Network management (NMT) 0 0 0 0
Sync V) 128 80 128 80
Emergency V) ° 128 80 128 80
PDO1 TPDO1 (] 384 180 384 180
(Process data channel 1) RPDOL Py 512 200 512 200
PDO2 TPDO2 ° 640 280 640 280
(Process data channel 2) RPDO2 ° 641 281 768 300
SDO1 TSDO1 ® 1408 580 1408 580
(Parameter data channel 1) RSDOL ° 1536 600 1536 600
SDO2 TSDO2 ® 1472 5C0 1472 5C0
(Parameter data channel 2) RSDO2 ° 1600 640 1600 640
Heartbeat (] 1792 700 1792 700
Boot-up o 1792 700 1792 700

1) If you set the sync transmit/receive identifier manually, observe the use of the emergency telegram, since it has the same
COB-ID.
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User data

All nodes communicate by exchanging data telegrams via the system bus. The user data area of the
CAN telegram either contains network management data, or parameter data, or process data:

Network management data
(NMT data)

Control information on start, stop, reset, etc. of communication to specific nodes or to all nodes
of the CAN network.

Process data

(PDOs — process data objects)

Process data are transferred via the process data channel.
You can control the inverter by means of the process data.
Process data are not saved in the inverter.

Process data are transmitted between the host (master) and the inverters (slaves), providing for
a continous exchange of current input and output data.

Process data usually are unscaled/scalable raw data.
Process data are, for instance, setpoints and actual values.

The exact meaning of the PDO file contents is determined via the function block editor (FB
Editor) in the I/O level or via the PDO mapping.

Parameter data

(SDOs — service data objects)

Parameter data are the CANopen indexes or, in the case of Lenze devices, the codes.

The parameters are, forinstance, set for the initial system set-up during commissioning or when
material is changed on the production machine.

Parameter data are transmitted as SDOs via the parameter data channel. They are
acknowledged by the receiver, i.e. the sender receives a feedback about the transmission being
successful or not.

The parameter data channel enables access to all Lenze codes and CANopen indexes.
Parameter changes are saved automatically in the inverter until mains switching.
Generally the parameter transfer is not time-critical.

Parameter data are, for instance, operating parameters, motor data and diagnostic information.

Communication phases/network management

With regard to communication via the system bus, the inverter knows the following states:
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Status Explanation

"Initialisation" After switch-on, an initialisation run is carried out.

(Initialisation) - During this phase, the inverter does not participate in the data exchange
on the bus.

- The standard values are re-written to all CAN-relevant parameters.
- After the initialisation process has been completed, the inverter is
automatically in the "Pre-Operational” state.

"Pre-operational" Parameter data can be received, process data are ignored.

(before being ready for operation)

"Operational” Parameter data and process data can be received!

(ready for operation)

"Stopped" Only network management telegrams can be received.

(stopped)

Communication object Initialisation Pre-Operational Operational Stopped
PDO °

SDO ° °

Sync ° °

Emergency L] L]

Boot-up L]

Network management (NMT) ) o °

Code C00359 serves to display the status of the CAN bus.

@ Tip!

Part of the initialisation or the entire initialisation can be carried out again in every status
by transmitting the corresponding network management telegrams.
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(1)

()

Pre-Operational

()

(13)

Stopped

©)

Operational

[7-2]  NMT state transitions in the CAN network

Transition NMT command Status after Effects on process/parameter data after status change
change
(1) - Initialisation Initialisation starts automatically when the mains is
switched on.

« During the initialisation phase, the inverter does not
participate in the data exchange.

« After the initialisation is completed, the node sends a
boot-up message with an individual identifier and
automatically changes to the "Pre-operational” status.

(2) - Pre-Operational | In this phase, the master determines the way in which the
node(s) takes/take part in communication.

® From here, the master changes the states for the entire network.
1 + A target address included in the NMT command defines the receiver(s).
« If the inverter has been configured as CAN master, the state change to "Operational" takes place
automatically after a waiting time has elapsed (C00356/1), and the NMT command 0x0100
("Start Remote Node") is sent to all nodes.
- Data can only be exchanged via process data objects if the status is "Operational!
(3), (6) 0x01 xx Operational | Network management/sync/emergency telegrams as well
Start remote node as process data (PDO) and parameter data (SDO) are active.
Optional: When the status is changed, event- and time-
controlled process data (PDOs) are transmitted once.
(4), (7) 0x80 xx Pre-Operational | Network management/sync/emergency telegrams and
Enter Pre-operational parameter data (SDO) are active.
(5), (8) 0x02 xx Stopped Only network management telegrams can be received.
Stop remote node
(9), (10), (12) 0x81 xx Initialisation | All CAN-relevant parameters (CiA DS 301) are initialised with
Reset node the saved values.
(12), (13), (14) 0x82 xx All CAN-relevant parameters (CiA DS 301) are initialised with
Reset communication the saved values.

® Meaning of the node address in the NMT command:

1 * XX = 0x00: With this assignment, all nodes are addressed by the telegram (broadcast telegram).
The state can be changed for all nodes at the same time.

« xx = Node ID: If a node address is specified, only the status of the node with the corresponding
address changes.
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Network management telegram (NMT)

The telegram for the network management contains the identifier "0" and the command included
in the user data, which consists of the command byte and the node address:

Identifier User data (2 Byte)
COB-ID =0 command node
specifier address
1 Bit 11 Bit 1Bit | 6Bit (cs) (node ID) | 1s8it| 18it | 18it | 18it | 7Bit

Network management telegram for changing over the communication phases

Command specifier (cs) | NMT command
dec hex
1 0x01 Start remote node
2 0x02 Stop remote node
128 0x80 Enter Pre-operational
129 0x81 Reset node
130 0x82 Reset communication

One node, the CAN master, is responsible for switching over the communication phases in the entire
network. The role of the CAN master can also be taken over by the inverter.

» Parameterising the Inverter Drives 8400 motec as CAN master (140)

Example :

Data can only be exchanged via process data objects if the status is "Operational". If the CAN master
is supposed to switch all nodes connected to the bus from the "Pre-operational" communication
status to the "Operational" communication status, the identifier and user data in the transmission
telegram must be set as follows:

+ Identifier: 0x00 (network management)

« User data: 0x0100 ("Start remote node" NMT command to all nodes)
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Parameterising the Inverter Drives 8400 motec as CAN master

If the initialisation of the system bus and the associated status change from "Pre-operational” to
"Operational” is not effected by a higher-level host, the Inverter Drive 8400 motec can instead be
defined to be a "quasi" master to execute this task.

Configuration of the inverter as CAN master is carried out in C00352.

+ As CAN master, the inverter sets all nodes connected to the bus (broadcast telegram) to the
"Operational” communication status by means of the NMT telegram "Start Remote Node". This
is the only communication status allowing for data exchange via the process data objects.

» C00356/1 can be used to set a delay time, which has to pass after mains switching before the
inverter applies the "Start Remote Node" NMT telegram on the bus.

Parameters Info Lenze setting
Value ‘ Unit
C00352 CAN slave/master Slave
C00356/1 CAN delay boot-up - Operational 3000 ‘ ms
®
1| Note!

The changes of the master/slave operation in C00352 will only be activated
« when mains switching of the inverter takes place again

or

« by transmission of the "Reset Node" NMT telegram or "Reset Communication" to the
inverter.

The "CAN reset node" device command (C00002/26) is provided as an alternative to the
"Reset node" NMT telegram for the reinitialisation of the CAN-specific device
parameters.

Tip!

Master functionality is only required during the initialisation phase of the drive system.
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TPDO1
TPDO2

RPDO1
RPDQ2

[8-1] PDO data transfer from / to the higher-level host (master)

The CANopen communication unit is provided with two separate process data channels (PDO1 and
PDO2) for transmitting process data. Each process data channel can transmit up to four words
(8 bytes) at a maximum.

The system bus (CANopen) transmits parameter data, configuration data, diagnostic data, alarm
messages and process data between the host (master) and the inverters (slaves) that are part of the
fieldbus. The data are transmitted via corresponding communication channels as a function of their
time-critical response.

« Process data are transmitted via the process data channel.
 The process data serve to control the inverter.

 The transmission of process data is time-critical.

Process data are cyclically transferred between the master and the slaves participating in the
fieldbus (continuous exchange of current input and output data).

» The master can directly access the process data. In the PLC, for instance, the data are directly
assigned to the I/O area.

« Process data are not saved in the inverter.

« Process data are e.g. setpoints, actual values, control words, and status words.
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Agreements
+ Thefollowingdistinction for process data telegrams between the host (master) and the invertes
(slaves) is made with regard to their direction:
+ Process data telegrams to the device (RPDO)
+ Process data telegrams from the device (TPDO)

» The CANopen process data objects are designated as seen from the node's view:
+ Receive PDOs (RPDOX): Process data object received by a node
+ Transmit PDOs (TPDOX): Process data object sent by a node

i Note!

Data can only be exchanged via process data objects if the status is "Operational!

» Communication phases/network management (1 36)
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8.1 Accessing process data / PDO mapping

Process data are transferred via the MCI/CAN interface.

+ Max. 8 words (16 bits/word) per direction can be exchanged.
2 x4 words via the input ports CAN1_IN and CAN2_IN
* 2 x4 words via the output ports CAN1_OUT and CAN2_OUT

 The process data are accessed via the LP_Network_In and LP_Network_Out port blocks. These
port blocks are also called process data channels.

» The port/function block interconnection of the process data objects (PDO) takes place via the
Lenze »Engineer«.

Communication unit

8400
Application

[8-2] External and internal data transfer between the bus system, inverter, and application

Software manual / »Engineer« online help "Inverter Drives 8400 motec"

Here you will find detailed information on port blocks and port/function block
interconnection in the »Engineer«.
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8.2 Port interconnection of process data objects (PDO)

i Note!

The »Engineer« screenshots shown on the following pages are only examples for the
setting sequence and the resulting screens.

Depending on the software version of the inverter and the version of the »Engineer«
software installed, the screenshots in this documentation may differ from the actual
»Engineer« screens.

The preconfigured port interconnection of the process data objects is activated by setting code
C00007 = 40: Network (MCI/CAN).

How to freely configure the port interconnection in the »Engineer«:
1. Go tothe Process data objects tab and click Go to application.

E--ﬂ 2400 _motec_CANapen Settingsl Monitnlingl Diagnostics  Process data objects | Properties

EIQ] 2400 matec & Show port variables | 8 Go to application

© E-§ CANopen Option

™. Fieceive object
LR .-’-\Ctualing drive 5 EEC:EI\\-'EIII |ects
o MDHMADTIA12 (Y] - @ BENTIN
Le CAMZIN
Send objects
L CANT_OUT
Lew CAMZ_OUT

2. The Ports tab displays the port blocks CAN1_IN/CAN2_IN and CAN1_OUT/CAN2_OUT.

E"ﬂ 8400_matec_CAMapen Parts |Dala Inggerl All paramelersl F'roperliesl
-y 8400 motec i< Rename |<5€ Activate
| E-g CANopen Option
l"' e Input ports Actuating diive speed Output ports
. Actuating drive sd
. " CANT_IM - - «| CaNT_OUT
""" N MDAMAD7-12[] CaMZ_IN . [Application] | CaNZ_OUT
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3. Select the port to be configured and click the Change Variable ... button.

Ports |Dala Inggerl All paramelersl F'roperliesl

i Rename |<3E Activate

Input ports Actuating drive speed Dutput ports
. - o | CANT_OUT
Canz_IM . [Application] «| CaN2_0UT
M apping network default interconnection
CAaMN/TAMT_IM 0 <ot defined: Metwark default
change...

Application variables

| Mare

| Signal

| Tope |Length |Indes | Online

WORD_1

[not connected]

WORD |16 CBY6/M | offline

WORD_2

[not connected]

WORD |16 CB76/2 | offline

Change Y ariable. ..

WORD_3

[not connected]

WORD |16 CBY6/3 | offline

WORD_4

[not connected]

WORD |16 CBY6/4 | offline
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4. Viathe [_.] button, you can assign signals to the process data words in the Assignment
Signal --> Function Block dialog window.
- Select the signals and then confirm the selection with OK.

Signals for process data words
mﬂ WORD_1 |Ml:| control word [LA_NCl]
ﬂWDHDJ !vam-. . : =
| | Assignment Signal --= Function Block @
WORD_3
. - Connection "WORD_1 iz linked ta the following function block. J
(£:4

WORD_4 .
Function block connection | Already in use by | -~

WORD 5 O &nalog output 2 Cunent
[ MCI output: Status word Status word [L...

WORD_E O LI output: Data word 2 Actual speed ...
O ML output; Data word 3 Resulting tatal ...

WORD_T O LI output: Data word 4
O ML output; Data word 5

WORD_S O LI output: Data word £
O MC! output; Data word 7

WORD 9 O LI output: Data word 8 M,
O MC! output; Data word 9

WORD_10 O ML output; Data word 10
O ML output; Data word 11

WORD_T1 O MCI output: Data word 12
O MCI output: Data word 13

WORD_12 O LI output: Data word 14
O MCI output: Data word 15

WORD 12 O MCI output: Data word 16
O CaM contral word [La_MCHl) Fined value: Ox...

WORD_14 MCI control word [L&,_NChl] ~

WORD_15

WORD_1E Earee] | oK, |

A
Cloze
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Port interconnection of process data objects (PDO)

For some process data words, you can also assign signals to the individual bits via the

and [__] buttons.

= Select the signals and then confirm the selection with OK.

%’—

LI WORD_2 T T T —
lfﬂ Assignment Signal --> Function Block
. WORD_3 I Connection blnZ_B0 iz linked ta the fallowing function block,
worD_4 [ P
| Function block connection | Already in uze by | |
wWORD 5 [ Digital input 1: Reset counter
- O Digital input 1: Load counter startin... L
WORD_G O Digital input B: Reset counter 1
O Digital input B Load counter startin... -
WORD_7? O Ls_Digitallnput: bPosin12_Load
O Digital autput relay: Input signal Ar errar iz pen...
WORD_8 [ Digital output 1: Input signal Dirive iz ready [...
[ Digital autput 2; Input signal
wWORD 9 [ Digital output 3: Input signal
- [ Digital autput [HC] far brake contral:...
WORD_10 O M1 cutput: Status word - bit 0
O M output: Status word - bit 1
WORD_T1 O MCI output: Status word - bit 2
O MCI output: Status word - bit 3
WORD_12 O MCI output: Status word - bit 4
O MCI output: Status word - bit 5
wWORD 13 [ ML output: Status word - bit 6
- O MCI output: Status word - bit 7
WORD_14 O M1 cutput: Status word - bit 8 el
WORD_15
WORD_1E Accept

Cloze |

The current interconnection is only displayed if the following has been set for the control

mode in code C00007 = 40: Network (MCI/CAN).
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Identifiers of the process data objects

8.3 Identifiers of the process data objects

In the Lenze setting, the identifier for the process data objects PDO1 and PDO2 consists of a basic
identifier (CANBaselD) and the node address set in C00350:

Identifier (COB-ID) = basic identifier + node address (node ID)
« The basic identifiers of the PDOs comply with the "Predefined connection set" of DS301, V4.02.
« Alternatively, define via code C00353 that the identifiers of the PDOs are to be assigned

according to Lenze definition or that individual settings are to be made.

« If C00353 ="2: COBID = C0354/x", the identifiers of the PDOs can be set individually via the
Lenze codes and CANopen indexes listed in the table below. That way, identifiers
independent of the node address can be set for specific PDOs.

- Ifidentifiers are assigned individually, all PDOs must have basic identifier values in the range

of 385 ... 1407.
Process data object Basic idlentifier Individual setting
dec hex Lenze code ‘ CANopen index
PDO1
RPDO1 512 0x200 C00354/1 1-1400/1
TPDO1 384 0x180 C00354/2 1-1800/1
PDO2
RPDO2 768 0x300 C€00354/3 1-1401/1
TPDO2 640 0x280 C00354/4 1-1801/1
i Note!

After a node address change (C00350) and a subsequent CAN reset node, the subcodes
of C00354 automatically resume the values which result from the respective basic
identifier and the node address set.

Short overview: Parameters for setting the identifiers

Parameters Info Lenze setting
Value | Unit

C00353/1 COBID source CAN1_IN/OUT 0: COBID = C0350 + CANBaselD
C00353/2 COBID source CAN2_IN/OUT 0: COBID = C0350 + CANBaselD
C00354/1 COBID CAN1_IN 0x00000201

C00354/2 COBID CAN1_OUT 0x00000181

C00354/3 COBID CAN2_IN 0x00000301

C00354/4 COBID CAN2_OuUT 0x00000281
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8.4 Transmission type

Process data objects can be transmitted in an event-controlled or time-controlled manner. The
below table shows that it is possible to combine the different methods by means of logic operations
(AND, OR):

- Event-controlled
The PDO is sent when a certain device-internal event has occurred, e.g. when the data contents
of the TPDO have changed or when a transmission cycle time has elapsed

« Synchronous transmission
ATPDO (or RPDO) is sent (or received) after the device has received a sync telegram (COB-ID
0x80).

« Cyclic transmission
The cyclic transmission of PDOs takes place when the transmission cycle time has elapsed.

« Polled via RTR
ATPDO is sent when another device requests it by means of a data request telegram (RTR
remote transmit request). For this purpose, the data requester (e.g. the master) sends the data
request telegram with the COB-ID of the TPDO requested to be sent. The receiver recognises the
RTR and transmits the corresponding PDO.

Transmission type PDO transmission Logic combination of
) different
cyclic synchronous event-controlled transmission types
0 ® AND
1..240 AND
254 ® OR
Transmission type Description

0

Synchronous and acyclic:

The PDO is transmitted on an event-controlled basis with every sync (e.g. when a bit change
occurs in the PDO).

1..240 Synchronous and cyclic (sync-controlled with response):
- Selection n = 1: The PDO is transmitted with every sync.
« Selection 1 < n < 240: The PDO is transmitted with every n-th sync.
241..251 Reserved
252,253 RTR-controlled manner is not permissible.
254 Event-controlled with cyclic transmission:
If this value is entered, the PDO is transferred in an event-controlled or cyclic manner. (The
values "254" and "255" are equivalent).
For a cyclic transmission, a cycle time must be set for the respective PDO. In this case, cyclic
transmission takes place in addition to event-controlled transmission.
255 Not permissible
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The communication parameters such as the transmission mode and cycle time can be set freely for
every PDO and independently of the settings of other PDOs:

Parameters Info Lenze setting
Value ' Unit
C€00322/1 Transmission mode CAN1 OUT 254
C€00322/2 Transmission mode CAN2 OUT 254
C€00323/1 Transmission mode CAN1 IN 254
C€00323/2 Transmission mode CAN2 IN 254
€00324/1 Inhibit time for emergency telegrams 0| ms
€00324/2 CAN1_OUT blocking time 0| ms
€00324/3 CAN2_OUT inhibit time 0| ms
€00356/5 CAN1_OUT cycle time 0| ms
C€00356/2 CAN2_OUT cycle time 0|ms

-&)- Tip!
The setting can also be carried out via the following CANopen objects:

« 1-1400 / 1-1401: Communication parameter for RPDO1 and RPDO2
« 1-1800 /1-1801: Communication parameter for TPDO1 and TPDO2
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8.5 PDO synchronisation via sync telegram

In case of cyclictransmission, one or several PDOs are transmitted or received at fixed time intervals.
For synchronising the cyclic process data, an additional special telegram, the sync telegram, is used.

» The synctelegram isthe trigger point for the transmission of process data from the slaves to the
master and for the acceptance of process data from the master in the slaves.

« For sync-controlled process data processing, the sync telegram must be generated accordingly.
 The response to a sync telegram is determined by the selected transmission type.

» Transmission type (C2149)

General procedure

TR i

[8-3] Synctelegram

A. After the sync telegram has been received, the slaves transmit the synchronous process data to
the master (TPDOs). The master reads them as process input data.

B. When the transmission process is completed, the slaves receive (RPDOs) the process output
data (of the master).

+ All othertelegrams (e.g. parameters or event-controlled process data) are accepted acyclically
by the slaves after the transmission is completed.

+ The acyclic data are not shown in figure [8-3] They must be considered when the cycle time
is dimensioned.

C. The data are accepted in the slave with the next sync telegram if the Rx mode is set to 1 ... 240.
If the Rx mode is 254 or 255, the data are accepted in the next device cycle, irrespective of the
sync telegram.

Short overview: Parameters for the synchronisation via sync telegram

Parameters Info Lenze setting Assignment
Value | Unit Sync Sync
master slave
C00367 CAN SYNC Rx identifier 128 °
C00368 CAN SYNC Tx identifier 128 o
C€00369 CAN SYNC transmit cycle time 0| ms L]
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9 Parameter data transfer

SDOx

[9-1] Parameter data transfer via the available parameter data channels

Parameters are values stored in codes on Lenze controllers.

Two parameter data channels are available for parameter setting, enabling the simultaneous
connection of different devices for configuration purposes.

Parameter data are transmitted via the system bus as SDOs (Service Data Objects) via the system bus
(CANopen) and are acknowledged by the receiver. The SDO enables read and write access to all
device parameters and to the CANopen object directory integrated in the device. Indexes (e.g.
0x1000) enable access to device parameters and functions included in the object directory. To
transfer SDOs, the information contained in the user data must comply with the CAN-SDO protocol.
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Identifiers of the parameter data objects

9.1 Identifiers of the parameter data objects

In the Lenze setting, the basic identifiers of the SDOs are preset according to the "Predefined
Connection Set".

The identifiers for the parameter data objects SDO1 and SDO2 are generated from the basic
identifier and the node address set in code C00350:

Identifier = basic identifier + node address

Lenze - Decentralised frequency inverter 8400 motec (CANopen option) - EDS84DMOTCAN EN 4.0 - 02/2019

Please observe that the parameter data channels 1 and 2 are active in the factory setting.

Object Direction Lenze-Base-ID CANopen-Base-ID

from device to device dec Hex dec Hex
SDO1 TSDO1 ) 1408 580 1408 580
(Parameter data channel 1) | spo1 Py 1536 600 1536 600
SDO2 TSDO2 ® 1472 5C0 1472 5C0
(Parameter data channel 2) | sp0, ° 1600 640 1600 640
Heartbeat 1792 700 1792 700
Boot-up 1792 700 1792 700

i Note!
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9.2.1
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User data

Structure of the user data of the parameter data telegram

1st byte 2nd byte | 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte
Command Index Subindex Data 1 Data 2 Data 3 Data 4
Low byte | High byte Low word High word
Low byte ‘ High byte Low byte ’ High byte
[
1| Note!

For the user data, the Motorola format is used.

» Parameter data telegram examples (£259)

The following subchapters provide detailed information on user data.

Command
1st byte 2nd byte | 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte
Command Index Subindex Data 1 Data 2 Data 3 Data 4
Low byte | High byte Low word High word
Low byte ‘ High byte Low byte ’ High byte

The following commands can be transmitted or received for writing and reading the parameters:

Command b Data length | Info
hex dec
Write request 0x23 | 35 4 bytes Writing a parameter to the inverter.
0x2B | 43 2 bytes
Ox2F | 47 1 byte
0x21 | 33 Block
Write response 0x60 | 96 4 bytes Acknowledgement from the inverter to a write request.
Read request 0x40 | 64 4 bytes Reading a parameter from the inverter.
Read response 0x43 | 67 4 bytes Response by the inverter to a read request with the current
ox4B | 75 2 bytes parameter value.
O0x4F | 79 1 byte
0x41 | 65 Block
Error response 0x80 | 128 4 bytes Response by the inverter if the write/read request could not
be executed correctly.
» Error messages (L1 57)
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User data
More precisely, the command byte comprises the following information:
Command specifier (cs) Toggle (t) Length* e s
Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Write request 0 0 1 0 0/1 0/1 1 1
Write response 0 1 1 0 0 0 0 0
Read request 0 1 0 0 0 0 0 0
Read response 0 1 0 0 0/1 0/1 1 1
Error response 1 0 0 0 0 0 0 0
*Bit coding of the length: 00 = 4 bytes, 01 = 3 bytes, 10 = 2 bytes, 11 = 1 byte
e: expedited (shortened block service)
s: segmented (normal block service)
-~ Tip!
More commands are defined in CANopen specification DS301, V4.02 (e.g. segmented
transfer).
9.2.2 Addressing by means of index and subindex
Command Index Subindex Data 1 Data 2 Data 3 Data 4
Low byte | High byte Low word High word
Low byte High byte Low byte High byte
A parameter (Lenze code) is addressed according to the following formula:
Index = 24575 - (Lenze code number)
Example
The C00011 parameter (motor reference speed) is to be addressed.
Calculation:
* Index:
» Decimal: 24575 - 11 = 24564
 Hexadecimal: OX5FFF - OxB = Ox5FF4
+ Subindex: 0x00 (subindex 0 since the parameter does not have any subcodes)
Entries:
Command Index Subindex Data 1 Data 2 Data 3 Data 4
O0xF4 Ox5F 0x00
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User data

Datal...data 4

1st byte 2nd byte | 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte
Command Index Subindex Datal Data 2 Data 3 Data 4
Low byte | High byte Low word High word
Low byte ‘ High byte Low byte ’ High byte

Maximally 4 bytes are available for parameter value entries. Depending on the data format, they are
assigned as follows:

5th byte

Parameter value (1 byte)

6th byte
0x00

7th byte
0x00
0x00

8th byte
0x00
0x00

Parameter value (2 bytes)
High byte

Parameter value (4 bytes)

Low byte ‘

Low word High word

High byte Low byte High byte

Low byte ‘

Note!

o

The Table of attributes (t84) contains a scaling factor for Lenze parameters in the
"factor" column. The scaling factor is important for the transfer of parameter values
which are represented with one or several decimal positions in the parameter list.

If the scaling factor is > 1, the value must be multiplied by the indicated scaling factor
prior to transmission to be able to transfer the value as an integer. At the SDO client end,
the integer must be divided by the scaling factor to obtain the original value including
decimal positions again.

Example
Avalue of "123.45" is to be transmitted for a code, unit: "%" (e.g. C00039/1: "Fixed setpoint-JOG1").
Parameters with the "%" unit have two decimal positions and hence a scaling factor of "100".
Calculation:

+ Value to be transmitted = scaling factor x value

« Data (1 4 =100 x 123.45 = 12345 (0x00 00 30 39)

Entries:
1st byte 2nd byte | 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte
Command Index Subindex Data1l Data 2 Data 3 Data 4
‘ 0x39 0x30 0x00 0x00

56 Lenze - Decentralised frequency inverter 8400 motec (CANopen option) - EDS84DMOTCAN EN 4.0 - 02/2019



Parameter data transfer

User data

Error messages

1st byte 2nd byte 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte

Command Index Subindex Error code
0x80 Low byte High byte Low word High word
(128) Low byte ‘ High byte Low byte ‘ High byte

In the event of an error, the node addressed generates a telegram with the "Error response” (0x80)
command.

 The telegram includes the index and subindex of the code where the error occurred.
 The error code is entered in bytes 5 ... 8.

* The error codes are standardised according to DS301, V4.02.

+ The representation of the error codes is provided in reverse read direction (see example
below).

Example
Representation of error code "0x06 04 00 41" in bytes 5 ... 8:

1st byte 2nd byte 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte
Command Index Subindex Error code
\ oxa1 \ 0x00 \ 0x04 \ 0x06
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Meaning of the error codes

The error codes are standardised according to DS301, V4.02.

Error code Explanation

0x0503 0000 Toggle bit not changed

0x0504 0000 SDO protocol expired

0x0504 0001 Invalid or unknown client/server command specifier

0x0504 0002 Invalid block size (only block mode)

0x0504 0003 Invalid sequence number (only block mode)

0x0504 0004 CRC error (only block mode)

0x0504 0005 Not sufficient memory

0x0601 0000 Object access not supported

0x0601 0001 Attempt to read a write-only object

0x0601 0002 Attempt to write to a read-only object

0x0602 0000 Object not listed in object directory

0x0604 0041 Object not mapped to PDO

0x0604 0042 Number and length of objects to be transferred longer than PDO length.
0x0604 0043 General parameter incompatibility

0x0604 0047 General internal device incompatibility

0x0606 0000 Access denied because of hardware error

0x0607 0010 Unsuitable data type, unsuitable service parameter length

0x0607 0012 Unsuitable data type, service parameter length exceeded

0x0607 0013 Unsuitable data type, service parameter length not long enough
0x0609 0011 Subindex does not exist

0x0609 0030 Parameter value range exceeded

0x0609 0031 Parameter values too high

0x0609 0032 Parameter values too low

0x0609 0036 Maximum value falls below minimum value

0x0800 0000 General error

0x0800 0020 Data cannot be transferred/stored for application.

0x0800 0021 Data cannot be transferred/stored for application due to local control.
0x0800 0022 Data cannot be transferred/stored for application due to current device status.
0x0800 0023 Dynamic generation of object directory not successful or no object directory available (e.g.

object directory generated from file, generation not possible because of a file error).
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Parameter data telegram examples

9.3 Parameter data telegram examples

9.3.1 Read parameters

Task: The heatsink temperature of 43 °C (code C00061, data format INTEGER32, scaling factor 1) of
the inverter with the node address "5" is to be read.

Telegram to the drive

Identifier User data
1st byte 2nd byte | 3rd byte @ 4thbyte 5thbyte @ 6thbyte @ 7th byte & 8th byte
Command Index Subindex | Data1l Data 2 Data 3 Data 4
0x0605 0x40 0xC2 ‘ Ox5F 0x00 0x00 0x00 0x00 0x00

Explanations on the telegram to the drive

Identifier =1536 + node address = 1536 + 5 = 1541 = 0x0605
(1536 = basic identifier SDO1 to the inverter)
Command = 0x40 = "Read Request" (read request of a parameter from the inverter)
Index = 24575 - code number = 24575 - 61 = 24514 = 0x5FC2
Subindex =0 (code C00061 does not have any subcodes)

Response telegram from drive (if data have been transmitted correctly)

Identifier User data
1st byte 2nd byte | 3rd byte @ 4thbyte 5thbyte @ 6thbyte @ 7th byte & 8th byte
Command Index Subindex | Data1l Data 2 Data 3 Data 4
0x0585 0x43 0xC2 ‘ Ox5F 0x00 0x2B 0x00 0x00 0x00

Explanations on the telegram from the drive

Identifier = 1408 + node address = 1408 + 5 = 1413 = 0x0585
(1408 = basic identifier SDO1 from the inverter)
Command = 0x43 = "Read response"” (response to the read request with current value)
Index As in telegram to the drive
Subindex
Datal..4 = 0x0000002B = 43 [°C]
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9.3.2 Write parameters
Task: The rated current of the motor connected with 1,4 = 10.20 A (code C00088) is to be entered
into the inverter with the node address "2".
Datal..4 Calculation
Value for motor current, (data type U16; display factor 1/100) 10.20 x 100 = 1020 (0x03 FC)
Telegram to the drive
Identifier User data
1st byte 2nd byte | 3rd byte | 4thbyte 5th byte 6thbyte 7thbyte 8th byte
Command Index Subindex | Data1l Data 2 Data 3 Data 4
0x0602 0x2B O0xA7 ‘ Ox5F 0x00 0xFC 0x03 0x00 0x00
Explanations on the telegram to the drive
Identifier =1536 + node address = 1536 + 2 = 1538 = 0x0602
(1536 = basic identifier SDO1 to the inverter)
Command = 0x23 = "Write Request" (write request of a parameter to the inverter)
Index = 24575 - code number = 24575 - 88 = 24487 = Ox5FA7
Subindex =0 (code C00088 does not have any subcodes)
Datal..4 =10.20 x 100 = 1020 = 0x000003FC
(motor current value; data type U32; display factor 1/100)
Response telegram from drive (if data have been transmitted correctly)
Identifier User data
1st byte 2nd byte | 3rd byte @ 4thbyte 5thbyte @ 6thbyte @ 7th byte = 8th byte
Command Index Subindex | Data1l Data 2 Data 3 Data 4
0x0582 0x60 O0xA7 ‘ Ox5F 0x00 0x00 0x00 0x00 0x00
Explanations on the telegram from the drive
Identifier = 1408 + node address = 1408 + 2 = 1410 = 0x0582
(1408 = basic identifier SDO1 from the inverter)
Command = 0x60 = "Write Response” (acknowledgement of the write access from the inverter)
Index As in telegram to the drive
Subindex
60
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9.3.3 Reading block parameters

Task: The firmware version (code C00099) is to be read from the parameter set of the inverter with
the node address "12". The firmware version has a length of 11 ASCIl characters, which is

transmitted as a block parameter. Within the user data, a data width of 2nd to 8th byte is assigned
to each block.

Telegram 1 to the drive: Read request

Identifier User data
1st byte 2nd byte | 3rd byte @ 4thbyte 5thbyte @ 6thbyte @ 7th byte & 8th byte
Command Index Subindex | Data1l Data 2 Data 3 Data 4
0x060C 0x40 0x9C ‘ Ox5F 0x00 0x00 0x00 0x00 0x00

Explanations on the telegram to the drive

Identifier =1536 + node address = 1536 + 12 = 1548 = 0x060C
(1536 = basic identifier SDO1 to the inverter)
Command = 0x40 = "Read Request" (read request of a parameter from the inverter)
Index = 24575 - code number = 24575 - 99 = 24476 = 0x5F9C
Subindex =0 (code C00099 does not have any subcodes)

Response message 1 from the drive: Indication of the block length (11 characters)

Identifier User data

1st byte 2nd byte | 3rd byte @ 4thbyte 5thbyte @ 6thbyte @ 7th byte & 8th byte
Command Index Subindex | Data1l Data 2 Data 3 Data 4
0x058C 0x41 0x9C ‘ Ox5F 0x00 0x0B 0x00 0x00 0x00

Explanations on the telegram from the drive

Identifier = 1408 + node address = 1408 + 12 = 1420 = 0x058C
(1408 = basic identifier SDO1 from the inverter)
Command = 0x41 = "Read response" (response is block telegram)
Index As in telegram to the drive
Subindex
Datal..4 = 0x0000000B = data length of 11 characters in the ASCII format
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Telegram 2 to the drive: Request of the 1st data block

Identifier User data
1st byte 2nd byte | 3rd byte | 4thbyte 5thbyte 6thbyte 7thbyte 8th byte
Command Data 1 Data 2 Data 3 Data 4 Data 5 Data 6 Data 7
0x060C 0x60 0x00 0x00 0x00 0x00 0x00 0x00 0x00

Explanations on the telegram to the drive

Command

= 0x60 = "Read segment request" (request: read data block)
« Bit 4 = 0 (toggle bit)

Influence of the toggle bit on the request command

The individual blocks are toggled successively, i.e. first the request with command "0x60" is
effected (= 0110*0000y;,,), then command "0x70" (= 0111*0000,,), then "0x60" again, etc.
*Toggle bit

Response message 2 from the drive: Transmission of the 1st data block

Identifier User data
1st byte 2nd byte | 3rd byte @ 4thbyte 5thbyte @ 6thbyte @ 7th byte A 8th byte
Command Data 1 Data 2 Data 3 Data 4 Data 5 Data 6 Data 7
0x058C 0x00 0x30 0x31 0x2E 0x30 0x30 0x2E 0x30
0Oasc 1, -asc 0asc 0asc -asc 0Oasc

Explanations on the telegram to the drive

Command

= 0x00 = 00000000},
« Bit 4 = 0 (toggle bit)

Influence of the toggle bit on the transmission command
* The 1st response of the inverter in the command byte is "0x0000*0000y,;,," if bytes 2 ... 8 are
fully occupied with data and further telegrams are following.
* The 2nd response of the inverter in the command byte is "0x0001*0000;," if bytes 2 ... 8 are
fully occupied with data and further telegrams are following, etc.
*Toggle bit

Datal..7

="01.00.0" (ASClI representation)
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Telegram 3 to the drive: Request of the 2nd data block

Identifier

User data
1st byte 2nd byte | 3rd byte | 4thbyte 5thbyte 6thbyte 7thbyte 8th byte
Command Data 1 Data 2 Data 3 Data 4 Data 5 Data 6 Data 7

0x060C

0x70 0x00 0x00 0x00 0x00 0x00 0x00 0x00

Explanations on telegram 3 to the drive

Command

= 0x70 = "Read segment request" (request: read data block)
« Bit 4 = 1 (toggle bit)

Response message 3 from the drive: Transmission of the 2nd data block including end identifier

Identifier

User data
1st byte 2nd byte | 3rd byte | 4thbyte 5thbyte 6thbyte 7thbyte 8th byte
Command Data 1 Data 2 Data 3 Data 4 Data 5 Data 6 Data 7

0x058C

0x17 0x30 0x2E 0x30 0x30 0x00 0x00 0x00

OBSC *asc oasc oasc

Explanations on telegram 3 from the drive

Command

=0x17 = 00010111},
« Bit 0 =1 (end of transmission)
« Bit 1 ... bit 3 =011y, (3 bytes do not contain any data)
* Bit 4 = 1 (toggle bit)

Influence of the final bit and the residual data length on the transmission command
« The end of transmission is signalled via the set final bit 0.
« Bits 1 ... 3 reveal the number of bytes that do not contain data anymore.

* Toggle bit

Datal..7

="0.00" (ASClI representation)
The result of the data block transmission is: "01.00.00.00"
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10 Monitoring

10.1 Monitoring of the RPDOs for data reception

RPDO1 and RPDO2 have a parameterisable monitoring time within which the RPDO must arrive.

The following settings can be made in the »Engineer« under the Monitoring tab:
« Response to "BusOff" (bus system switched off), [l C00592/2
« CAN1_IN monitoring time, [ C00357/1

CAN2_IN monitoring time, [ C00357/2

« Response to CAN1_IN monitoring, [E] C00593/1

« Response to CAN2_IN monitoring, [E] C00593/2

. baritor : ; ; ;
El"il £400_mates_CANopen Seftings  Monitanng | D|agnost|cs| Frocess data objects | Properties

EQ] 2400 matec

. B¢ CANopen Option
LB m .

- @B Actuating drive s Resn, to CAM BusOff

G MDRHMAOT112 () |n [C][No Reaction | |

Time monitoring

General

CAMT_IM maonitaring tirme Resp. to CAMT_IN manitoring

IEDDD i’ms I Mo Reaction ﬂ

CAMZ_ 1M maonitaring tirme Resp. to CAMZ_IMN manitoring

IEDDD i’ms I Mo Reaction ﬂ

If a monitoring time >0ms [ (C00357/1..2) is entered for CAN1_IN/CAN2_IN, the RPDO is
expected after the set time has expired.

If the RPDO is not received within the monitoring time or with the configured sync, the response set
for the respective RPDO is effected [E] (C00593/1...2).

A monitoring time = 0 ms deactivates the monitoring function.
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Integrated error detection

If a node detects an error, it rejects the CAN telegram bits received so far and transmits an error flag.
The error flag consists of 6 consecutive bits with the same logic value.

The following errors are detected:

Bit error

The sending node monitors the bus and interrupts the transmission if it receives a different logic
value than the value transmitted. With the next bit, the sending node starts the transmission of an
error flag.

In the arbitration phase, the sender only detects a bit error if a dominantly sent bit is received as a
recessive bit. In the ACK slot as well, the dominant overwriting of a recessive bit is not indicated as
a biterror.

Stuff-bit error

If more than 5 consecutive bits before the ACK delimiter in the CAN telegram have the same logic
value, the previously transmitted telegram will be rejected and an error flag will be sent with the
next bit.

CRC error

If the CRC checksum received does not correspond to the checksum calculated in the CAN chip, the
CAN controller sends an error flag after the ACK delimiter, and the previously transmitted telegram
is invalidated.

Acknowledgement error

If the ACK slot which is sent recessively by the transmitting node is not overwritten dominantly by
a receiver, the transmitting node aborts the transmission. The transmitting node invalidates the
telegram transmitted and sends an error flag with the next bit.

Format error

If a dominant bit is detected in the CRC delimiter, in the ACK delimiter or in the first 6 bits of the EOF
field, the telegram received is rejected and an error flag is sent with the next bit.
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10.3 Heartbeat protocol

The heartbeat protocol can be used for node monitoring purposes within a CAN network.

General procedure

Heartbeat producer Heartbeat consumers
7 0
request indication
£ indication 5}
-
3 indication 2
o 3
2 =
3 £
T 3]
© 7 0 o %
£ request indication
indication
indication

))
(

Heartbeat consumer
time

))
[{¢

i in@a&ﬁ)n 1

EMERGENCY Heartbeat
+ event

NMT master

r: Reserved (always 0)
s: status of the producer (0: Boot-up, 4: Stopped, 5: Operational, 127: Pre-Operational)

[10-1] Heartbeat protocol

1. A heartbeat producer cyclically transmits a so-called heartbeat telegram to one or more
consumers.

2. The consumer(s) monitor(s) the heartbeat telegram for arrival on a regular basis.

10.3.1 Telegram structure

 The heartbeat telegram of the producer has the following identifier:
Identifier (COB-ID) = 1792 + producer's node address

+ The user data (1 byte) contain the status (s) of the producer:

Communication status Decimal value (r) Producer status (s)

©) Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit1 Bit 0
Boot-up 0 0 0 0 0 0 0 0 0
Stopped 4 0 0 0 0 0 1 0 0
Operational 5 0 0 0 0 0 1 0 1
Pre-Operational 127 0 1 1 1 1 1 1 1
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Heartbeat protocol

10.3.2 Parameter setting

Short overview of the parameters for the "Heartbeat" monitoring function:

Parameters Info Lenze setting Assignment
Value | Unit Consumer | Producer
C00347/1...n CAN status = L]
of heartbeat producer 1
C€00381 Heartbeat producer time 0| ms °
C€00385/1...n CAN node address 0 °
of heartbeat producer 1
C€00386/1...n Heartbeat consumer time 0|ms L]
for heartbeat producer 1
€00592/5 Resp. to heartbeat event No response L]
Greyed out = display parameter

Heartbeat producer time

Time interval for the transmission of the heartbeat telegram to the consumer(s).

» Parameterisable in C00381 or via object [-1017. The parameterised time is rounded down to an
integer multiple of 5 ms.

 The heartbeat telegram is sent automatically as soon as a time > 0 ms is set.

Heartbeat consumer time

Monitoring time for the nodes (producers) to be monitored.
- Parameterisable in C00386/1...n or via object [-1016.

 The parameterised time is rounded down to aninteger multiple of 5 ms and must have a greater
value than the heartbeat producer time of the node to be monitored.

« 1 Heartbeat Producer can be monitored.

+ The node address(es) of the nodes to be monitored is/are set in C00385/1...n or via object |-

1016, too.
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Heartbeat protocol

Heartbeat event

The "heartbeat event” is triggered in the consumer if the consumer has not received a heartbeat
telegram from the producer within the heartbeat consumer time:

 The consumer changes from the "Operational" communication status to the "Pre-operational”
communication status.

» The NMT master receives an emergency telegram containing emergengy error code 0x8130.

+ The response parameterised in C00592/5 is activated (Lenze setting: "No response").

i Note!

The heartbeat monitoring will not start until the first heartbeat telegram of a monitored
producer has been received successfully and the "Pre-operational” NMT status has been
achieved.

The boot-up telegram counts as the first heartbeat telegram.
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10.3.3 Commissioning example

Task

An inverter configured as heartbeat consumer (node 2) is to monitor another inverter (heartbeat
producer; node 1).

 The heartbeat producer is to transmit a heartbeat telegram to the heartbeat consumer every
10 ms.

 The heartbeat consumer monitors the heartbeat telegram for arrival. A response is to be
activated in the event of an error.

Parameterising the heartbeat producer (node 1)

1. Set the heartbeat producer time (C00381) to 10 ms.

Parameterising the heartbeat consumer (node 2)
1. Set the CAN node address of the producer in C00385/1.

2. Set the heartbeat consumer time in C00386/1.

 Note: The heartbeat consumer time must be greater than the heartbeat producer time of the
node to be monitored set in C00381.

3. Set the desired response in C00592/5 which is to be activated if a heartbeat event in the
consumer occurs.

@ Tip!

C00347/1..n displays the heartbeat status of the nodes monitored.

Heartbeat telegram

 The heartbeat telegram from the producer has the following identifier:
Identifier (COB-ID) = 1792 + producer node address =1792 + 1 = 1793 = 0x701
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10.4 Emergency telegram

If the error status changes because an internal device error occurs or has been eliminated, the NMT
master once receives an emergency telegram with the following structure:

1st byte 2nd byte 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte
Emergency error code Error register Manufacturer-specific error message
Low byte | High byte [-1001 0x00 Low word High word
Reserved : :
Low byte ’ High byte | Low byte ‘ High byte
See table below - For emergency error code 0xF000: Lenze error number

(value displayed in C00168)
« All other emergency error codes have a value of "0" here.

Emergency error code Error register Cause
0x0000 0xXX One of several errors eliminated
0x00 Single error eliminated (no more errors)
0x3100 0x01 Supply voltage of standard device faulty or failed
0x8100 0x11 Communication error (warning)
0x8130 0x11 Life guarding error or heartbeat error
0x8150 0x11 Collision of identifiers (COB-IDs): An identifier parameterised for
reception is also used for transmission.
0x8210 0x11 PDO length shorter than expected
0x8220 0x11 PDO length greater than expected
0x8700 0x11 Sync telegram monitoring
0xF000 0x01 Generic error
« An error with a "Fault", "Trouble", "TroubleQSP", "Warning", or
"SystemFault" error response occurred in the standard device.
« Error message is the Lenze error number (C00168).

More emergency error codes are listed in the short overview of the error messages of the operating
system in the software manual/»Engineer« online help "Inverter Drives 8400 motec".

Example
1st byte 2nd byte 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte
Emergency error code Error register Manufacturer-specific error message
0x00 ‘ O0xFO 0x01 0x00 Lenze error number

Generic error Reserved

'@ Tip!

A detalied description can be found in CAN specification DS301, V4.02.

Corresponding error-free message: Value
"0x00000000"
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Diagnostics

Diagnostics with the »Engineer«

Inthe »Engineer« under the Diagnostics tab, various system bus (CANopen) diagnostics information

is displayed.

=I-g5] 8400_motec_CAMNopen
=i 8400 motec
=@ CAMopen Option
1 [
B Actuating drive sg
LG MDRMADTIA2 )

Hardware switch [node address + baud rate]

CaM node address

[c]f =

Status

Cal status

I Operational

Telegram counter [received]
Al FDO/SDO received

CJo
Telegram counter CAMT_IM
CJo
Telegram counter CAMZ_IM

[c]jo

Telegram counter SOOT M
cJo
Telegram counter SOOZ M

[c]o

Setlingsl Monitaring ~ Diagnostics |F'ru:u::ess data obiectsl F'roperliesl

CAN ermor

CaM telegram counter

[c]fox .

Tw_Emar

CJo
Rx_Ermor

[c]jo

Telegram counter [sent]
AllPDOSSDO sent

CJo
Telegram counter CANT_OUT
CJo
Telegram counter CAMZ_OUT

[c]jo

Telegram counter SOOT OUT
cJo
Telegram counter SOOZ2 OUT

[c]o
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12.1

C01501

C01503

72

Parameter reference

This chapter supplements the parameter list and the table of attributes in the software manual and
in the »Engineer« online help for the Inverter Drive 8400 motec by the parameters for CANopen
communication.

Software manual/»Engineer« online help "Inverter Drives 8400 motec"

Here you will find general information on parameters.

Communication-relevant parameters of the operating system

This chapter lists the communication-relevant parameters of the 8400 motec operating system in
numerically ascending order.

Parameter | Name: Data type: UNSIGNED_8
€01501 | Resp. to communication error with MCI Index: 230744 = 5A22),

Configuration of monitoring functions for the Communication Unit

Selection list

0 | No Reaction

1| Fault
4 | WarninglLocked
Subcodes Lenze setting Info
C01501/1 1: Fault Resp. to MCl fault 1
« Response to a communication fault.
C01501/2 1: Fault Resp. to MClI fault 2

« Response to an incompatible communication unit.

M Read access M Write access OOCINH OPLCSTOP O Notransfer OOJCOM OMOT  Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
€01503 | MCI timeout Index: 230724 = 5A20;,
Setting range (min. value | unit | max. value)

0 ms 1000

Subcodes Lenze setting Info

C01503/1 200 ms MCI timeout

M Read access [ Write access [OCINH [ PLCSTOP [INotransfer OJCOM [IMOT Scaling factor: 1
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C00322

C00323

Parameters relevant for CANopen communication

This chapter lists the CANopen parameters of the communication unit in numerically ascending
order.

Parameter | Name:

€00322 | Transmission mode CAN TxPDOs

Data type: UNSIGNED_8
Index: 242534 = 5EBDy,

TPDO transmission type according to DS301 V4.02
« The following transfer modes are supported:
« 0: synchronous and acyclic
« 1... 240: synchronous and cyclic
» 252: synchronous - only RTR
« 253: asynchronous - only RTR
« 254:send PDOs in an event-controlled fashion as long as C00324 =0
« 255: asynchronous - device profile-specific
* The basic setting for all PDOs is "Send PDOs in event-controlled fashion as long as C00324 = 0" (254).
+ Representation of the CANopen objects |-1800/2 and [-1801/2 (see DS301 V4.02).

Setting range (min. value | unit | max. value)

0 255

Subcodes Lenze setting Info

C00322/1 254 Transmission mode CAN1 OUT
C00322/2 254 Transmission mode CAN2 OUT

M Read access M Write access O CINH [OPLC-STOP [ Notransfer [0 PDO_MAP_RX [OPDO_MAP_TX MCOM 0OMOT

Parameter | Name:
€00323 | Transmission mode CAN Rx PDOs

Data type: UNSIGNED_8
Index: 24252, = 5EBC,

RPDO transmission type according to DS301 V4.02
- For the RPDO, it serves as monitoring setting in the case of sync-controlled PDOs.
« The following transfer modes are supported:
« 0: synchronous and acyclic
« 1... 240: synchronous and cyclic
» 252: synchronous - only RTR
« 253:asynchronous - only RTR
* 254: asynchronous - manufacturer-specific
« 255: asynchronous - device profile-specific
+ The basic setting for all PDOs is "Asynchronous - manufacturer-specific" (254).
* Representation of the CANopen objects |-1400/2 and -1401/2 (see DS301 V4.02).

Setting range (min. value | unit | max. value)

0 255

Subcodes Lenze setting Info

C00323/1 254 Transmission mode CAN1 IN
C00323/2 254 Transmission mode CAN2 IN

M Read access M Write access O CINH [OPLC-STOP [ Notransfer O PDO_MAP_RX [OPDO_MAP_TX M COM 0OMOT
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C00324

C00345

74

Parameter | Name: Data type: UNSIGNED_16
C00324 | CAN transmission blocking time Index: 24251 = 5EBBy,

Blocking time for the transmission of the emergency telegram and the process data

Note:
If the "Asynchronous - manufacturer-specific/device profile-specific" transmission type is set, the transmission
cycle timer is reset to 0 if event-controlled transmission has been triggered.
Example: cycle time (C00356/x) = 500 ms, blocking time = 100 ms, sporadic data change:
« In the case of a sporadic data change < 500 ms, due to the blocking time set, the quickest transmission cycle is
100 ms (event-controlled transmission).
+ In the case of a sporadic data change > 500 ms, due to the cycle time set, the transmission cycle is 500 ms (cyclic
transmission).
» Representation of the CANopen objects |-1800/3 and 1-1801/3 (see DS301 V4.02).

Setting range (min. value | unit | max. value)

0 ms 6500

Subcodes Lenze setting Info

C00324/1 0ms Inhibit time for emergency telegrams
C00324/2 0ms CAN1_OUT blocking time

C00324/3 0ms CAN2_OUT inhibit time

M Read access M Write access O CINH [OPLC-STOP [ Notransfer 0O PDO_MAP_RX [PDO_MAP_TX M COM OMOT

Parameter | Name: Data type: UNSIGNED_8
€00345 | CAN error status Index: 24230, = SEA6,

Display of the CAN error status

Selection list (read only)

0| No Error

Warning ErrActive

Warning ErrPassive

1
2
3 | Bus off
4

Reserved

5 | Reserved

M Read access [0 Write access [OCINH [PLC-STOP M No transfer [0PDO_MAP_RX [IPDO_MAP_TX O COM [OMOT
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C00347

Parameter | Name: Data type: UNSIGNED_8
C00347 | CAN status HeartBeat producer Index: 24228 = 5EA4;,

Display of the heartbeat producer's CAN status
» Heartbeat protocol (1 66)

Selection list

0 | Boot-up

4 | Stopped

Ul

Operational

127 | Pre-Operational
250 | Failed

255 | NoResponse

Subcodes Info

C00347/1 Status node 1

M Read access [0 Write access COCINH [OPLC-STOP M No transfer 0O PDO_MAP_RX [PDO_MAP_TX M COM [OMOT

C00349

Parameter | Name: Data type: UNSIGNED_16
C00349 | CAN setting DIP switch Index: 242264 = 5EA2;,

Display of the DIP switch setting at the last time the mains connection was established
» Possible settings via DIP switch (L 30)

Display area (min. hex value | max. hex value)
0x0000

OXFFFF

Value is bit-coded:

Bit 0 | Node address 1
Bit 1 | Node address 2
Bit 2 | Node address 4
Bit 3 | Node address 8
Bit 4 | Node address 16
Bit 5 | Node address 32
Bit 6 | Node address 64
Bit 7 | Baud rate 1

Bit 8 | Baud rate 2

Bit 9 | Baud rate 4

Bit 10 | Reserved

Bit 14 | Reserved
Bit 15 | Accept DIP switch 24V ON

M Read access [0 Write access O CINH [OPLC-STOP ™ No transfer [0 PDO_MAP_RX [OPDO_MAP_TX O COM 0OMOT
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C00350

C00351

C00352

76

Parameter | Name: Data type: UNSIGNED_8
C00350 | CAN node address Index: 242254 = 5EALp,

Setting of the node address via parameters
* The node address can only be parameterised if the node address "0" is set via the DIP switches.
« A change of the node address will only become effective after a CAN reset node.

» Setting the CAN node address (£ 31)

Setting range (min. value | unit | max. value) Lenze setting

1 \ 631

M Read access [ Write access [OCINH [PLC-STOP [INotransfer [0PDO_MAP_RX [IPDO_MAP_TX MCOM [OMOT

Parameter | Name: Data type: UNSIGNED_8
C00351 | CAN baud rate Index: 24224, = 5EAO},

Setting of the baud rate via parameters
« The baud rate can only be parameterised if the baud rate "0" is set via the DIP switches.
« A change of the baud rate will only become effective after a CAN reset node.

» Setting the baud rate (1 30)

Selection list (Lenze setting printed in bold)

0| 500 kbps

250 kbps

125 kbps

1000 kbps

1
2
3 |50 kbps
4
5

20 kbps

14 | 800 kbps

M Read access M Write access OO CINH O PLC-STOP [ Notransfer O PDO_MAP_RX OPDO_MAP_TX M COM 0OMOT

Parameter | Name: Data type: UNSIGNED_8
C00352 | CAN slave/master Index: 24223 4 = 5E9F,

If "1" is entered and saved, the drive will start as a CAN master after mains switching.

Selection list (Lenze setting printed in bold)

0 | Slave

1| Master

M Read access M Write access O CINH [OPLC-STOP [ Notransfer O PDO_MAP_RX [OPDO_MAP_TX M COM 0OMOT
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C00353

C00354

C00355

Parameter | Name:

€00353 | CAN IN/OUT COBID source

Data type: UNSIGNED_8
Index: 24222, = 5E9E,

Identifier allocation procedure for the CANx_IN/OUT process data

Selection list Info

0 | COBID = C0350 + LenzeBaselD COBID = device address + LenzeBaselD

1| COBID = C0350 + CANBaselD COBID = device address + CANBaselD (C00354/x)
2 | COBID = C0354/x COBID = direct setting from C00354/x

Subcodes Lenze setting Info

C00353/1 1 COBID source CAN1_IN/OUT

C00353/2 1 COBID source CAN2_IN/OUT

M Read access [ Write access O CINH [PLC-STOP [ No transfer [0PDO_MAP_RX [IPDO_MAP_TX MCOM [OMOT

Parameter | Name:

C00354 | COBID

Data type: UNSIGNED_32
Index: 24221, = 5E9Dy,

Setting of the default COBID according to CANopen
« A change of the COBID will only become effective after a CAN reset node.
» Identifiers of the process data objects (L1 48)

Value is bit-coded:

Bit 0 | COBID Bit0

Bit 10 | COBID Bit10

Bit 11 | Reserved

Bit 30 | Reserved

Bit 31 | PDO invalid
Subcodes Lenze setting Info
C00354/1 513 (0x00000201) COBID CAN1_IN
C00354/2 385 (0x00000181) COBID CAN1_OUT
C00354/3 769 (0x00000301) COBID CAN2_IN
C00354/4 641 (0x00000281) COBID CAN2_OUT

M Read access M Write access OO CINH O PLC-STOP [ Notransfer O PDO_MAP_RX OPDO_MAP_TX M COM 0OMOT

Parameter | Name:

€00355 | Active COBID

Data type: UNSIGNED_16
Index: 242204 = 5E9C;,

Display of the COBID of the PDOs that is active in the CAN stack

» Identifiers of the process data objects (L1 48)

Display range (min. value | unit | max. value)

0 | | 2047

Subcodes Info

C00355/1 Active COBID CAN1_IN
C00355/2 Active COBID CAN1_OUT
C00355/3 Active COBID CAN2_IN
C00355/4 Active COBID CAN2_OUT

M Read access [0 Write access COCINH [OPLC-STOP M No transfer 0O PDO_MAP_RX [PDO_MAP_TX M COM O MOT
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C00356
Parameter | Name: Data type: UNSIGNED_16
C00356 | CAN time settings Index: 24219 = 5E9By,
Different time settings for the CAN interface
Setting range (min. value | unit | max. value)
0 ms 65000
Subcodes Lenze setting Info
C00356/1 3000 ms CAN delay during status change from "Boot-up" to
"Operational”
C00356/2 0ms CAN2_OUT cycle time
C00356/3 0ms Reserved
C00356/4 0ms CANx_OUT time "Operational” to "First transmission”
C00356/5 0ms CAN1_OUT cycle time
¥ Read access B Write access CJCINH [CIPLC-STOP [ Notransfer CIPDO_MAP_RX [IPDO_MAP_TX ®COM OMOT
C00357
Parameter | Name: Data type: UNSIGNED_16
€00357 | CAN monitoring times Index: 24218 = SE9A,
Mapping of the RPDO event time (see DS301 V4.02)
- If a different value than "0" is entered, the RPDO is expected after the time set has elapsed.
- If the RPDO is not received within the expected time, the response set in C00593/1...2 is effected.
Setting range (min. value | unit | max. value)
0 ms | 65000
Subcodes Lenze setting Info
C00357/1 3000 ms CAN1_IN monitoring time
C00357/2 3000 ms CAN2_IN monitoring time
¥ Read access B Write access CICINH [IPLC-STOP [ Notransfer CIPDO_MAP_RX [IPDO_MAP_TX ®COM OMOT
C00359
Parameter | Name: Data type: UNSIGNED_8
€00359 | CAN status e 241215, = SIEH,

Display of the CAN status
» Communication phases/network management (2 36)

Selection list (read only)

0 | Operational

Pre-Operational

Reserved

Reserved
BootUp
Stopped

ao|lu| b W|IN|PE

Reserved

7 | Reset
M Read access [0 Write access [OCINH [PLC-STOP M No transfer [0PDO_MAP_RX [IPDO_MAP_TX MCOM [OMOT
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C00360

C00364

Parameter | Name:

C00360 | CAN telegram counter

Data type: UNSIGNED_16
Index: 242154 = 5E97,

Number of received and sent CAN telegrams

Display range (min. value | unit | max. value)

0 65535

Subcodes Info

C00360/1 All PDOs/SDOs sent
C00360/2 All PDOs/SDOs received
C00360/3 Telegram counter CAN1_OUT
C00360/4 Telegram counter CAN2_OUT
C00360/5 Reserved

C00360/6 Telegram counter SDO1 OUT
C00360/7 Telegram counter SDO2 OUT
C00360/8 Telegram counter CAN1_IN
C00360/9 Telegram counter CAN2_IN
C00360/10 Reserved

C00360/11 Telegram counter SDO1 IN
C00360/12 Telegram counter SDO2 IN

M Read access O Write access COCINH O PLC-STOP ™ No transfer O PDO_MAP_RX O PDO_MAP_TX M COM 0OMOT

Parameter | Name:

C00364 | CAN MessageError

Data type: UNSIGNED_8
Index: 24211 = 5E93,

Value is bit-coded:

Bit 0 | No Error

Bit 1 | StuffError

Bit 2 | FormError

Bit 3 | AckError

Bit 4 | Bit1Error

Bit 5 | BitOError

Bit 6 | CRCError

Bit 7 | Reserved

M Read access [0 Write access [OCINH [PLC-STOP M No transfer [0PDO_MAP_RX [IPDO_MAP_TX MCOM [OMOT
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C00366
Parameter | Name: Data type: UNSIGNED_8
€00366 | Number of CAN SDO channels Index: 242094 = 5E91y
Available from firmware version 02.00 onwards.
Selection of the number of active parameter data channels
« In the Lenze setting complying with CANopen, only parameter data channel 1 is active. In order to activate both
parameter data channels, set the selection "2 SDO Lenze".
+ Representation of the CANopen objects |-1201 (see DS301 V4.02)
Selection list (Lenze setting printed in bold) Info
0 |1SDO CANopen [-1201
« Subindex1.Bit31 = 1 (client -> server (rx))
« Subindex2.Bit31 = 1 (server -> client (tx))
« Bit 31 =1 (SDO invalid/not available)
1 2SDO Lenze -1201
« Subindex1.Bit31 = 0 (client -> server (rx))
« Subindex2.Bit31 = 0 (server -> client (tx))
« Bit 31 =1 (SDO valid/available)
M Read access M Write access COCINH [OPLC-STOP [ Notransfer 0O PDO_MAP_RX [PDO_MAP_TX M COM OMOT
C00367
Parameter | Name: Data type: UNSIGNED_16
C00367 | CAN sync Rx identifier Index: 242084 = 5E90,
Identifier by means of which the sync slave is to receive sync telegrams.
« Mapping of the CANopen object |-1005 (see DS301 V4.02).
» PDO synchronisation via sync telegram (C2151)
Setting range (min. value | unit | max. value) Lenze setting
128 255|128
M Read access M Write access O CINH [OPLC-STOP [ Notransfer 0O PDO_MAP_RX [PDO_MAP_TX M COM 0OMOT
C00368
Parameter | Name: Data type: UNSIGNED_16
C00368 | CAN sync-Tx identifier Index: 24207 = SE8F,
Identifier by means of which the sync master is to transmit sync telegrams.
 Mapping of the CANopen object |-1005 (see DS301 V4.02).
» PDO synchronisation via sync telegram (C2151)
Setting range (min. value | unit | max. value) Lenze setting
128 | 255 128
M Read access M Write access OO CINH O PLC-STOP [ Notransfer O PDO_MAP_RX OPDO_MAP_TX M COM 0OMOT
C00369

Parameter | Name:

€00369 | CAN sync transmission cycle time

Data type: UNSIGNED_16
Index: 242064 = 5E8E},

Cycle during which the sync master is to transmit sync telegrams.
« If "0 ms" is set (Lenze setting), no sync telegrams are generated.
+ Mapping of the CANopen object |-1006 (see DS301 V4.02).
» PDO synchronisation via sync telegram (£251)

Setting range (min. value | unit | max. value)

Lenze setting

0 ms ’

65000

0ms

M Read access M Write access O CINH [OPLC-STOP [ No transfer O PDO_MAP_RX [OPDO_MAP_TX M COM 0OMOT
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Parameters relevant for CANopen communication

C00372
Parameter | Name: Data type: UNSIGNED_8
€00372 | CAN_Tx_Rx_Error Index: 242034 = 5E8By,
Display of CAN transmission and reception errors
Display range (min. value | unit | max. value)
0 | ms 255
Subcodes Info
C00372/1 Transmission error (Tx_Error)
C00372/2 Receipt error (Rx_Error)
¥ Read access ] Write access CICINH [LIPLC-STOP & Notransfer CIPDO_MAP_RX [IPDO_MAP_TX ®COM O MOT
C00381
Parameter | Name: Data type: UNSIGNED_16
C00381 | CAN heartbeat producer time Index: 24194, = 5E82,,
Time interval for the transmission of the heartbeat telegram to the consumer(s).
« The heartbeat telegram is sent automatically as soon as a time > 0 ms is set.
+ Mapping of the CANopen object |-1017 (see DS301 V4.02).
» Heartbeat protocol (1 66)
Setting range (min. value | unit | max. value) Lenze setting
0 ms | 65535 0ms
M Read access M Write access O CINH [OPLC-STOP [ Notransfer 0O PDO_MAP_RX [PDO_MAP_TX M COM [OMOT
C00385
Parameter | Name: Data type: UNSIGNED_8
C00385 | CAN NodelD heartbeat producer Index: 241904 = 5E7Ey,
Subcode 1 represents the node which is to be monitored via heartbeat.
» Heartbeat protocol (1 66)
Setting range (min. value | unit | max. value)
0 127
Subcodes Lenze setting Info
C00385/1 0 CAN NodelD heartbeat producer 1
M Read access M Write access OCINH [OPLC-STOP M No transfer 00 PDO_MAP_RX [PDO_MAP_TX M COM 0OMOT
C00386
Parameter | Name: Data type: UNSIGNED_16
C00386 | ConsumerTime HeartBeat producer Index: 241894 = 5E7Dy,

Monitoring time for the nodes to be monitored
 Mapping of the CANopen object I-1016 (see DS301 V4.02).

» Heartbeat protocol (C2 66)

Setting range (min. value | unit | max. value)

0 ms | 60000

Subcodes Lenze setting Info

C00386/1 0ms ConsumerTime HeartBeat Producer 1

M Read access [ Write access [OCINH [PLC-STOP [ No transfer [0PDO_MAP_RX [IPDO_MAP_TX MCOM [OMOT
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Parameters relevant for CANopen communication

C00389
Parameter | Name: Data type: UNSIGNED_8
€00389 | PDO valid / invalid Index: 241864 = SE7Ap
Validity of the PDOs
Selection list (Lenze setting printed in bold)
0 | PDO available/valid
1 | PDO not available/invalid
Subcodes Lenze setting Info
C00389/1 0 PDO valid / invalid CAN1_IN
C00389/2 0 PDO valid / invalid CAN1_OUT
C00389/3 0 PDO valid / invalid CAN2_IN
C00389/4 0 PDO valid / invalid CAN2_OUT
¥ Read access B Write access CICINH [LIPLC-STOP [ Notransfer CIPDO_MAP_RX [IPDO_MAP_TX & COM OMOT
C00409
Parameter | Name: Data type: UNSIGNED_16
€00409 | LP_Canln mapping Index: 24166 = 5E66y,

Mapping for the port blocks LP_CanlIn1...2
+ Representation of the CANopen objects |-1600 ... [-1601 (see DS301 V4.02)

Setting range (min. value | unit | max. value)

0 65535

Subcodes Lenze setting Info

C00409/1 0 LP_Caninl_wIn1(wCtrl)
C€00409/2 0 LP_Caninl_wIn2
C00409/3 0 LP_Caninl_win3
C00409/4 0 LP_Caninl_wIn4
€00409/5 0 LP_Canin2_win1
C00409/6 0 LP_Canin2_win2
C00409/7 0 LP_Canin2_wIn3
C00409/8 0 LP_Canin2_win4

M Read access M Write access COCINH O PLC-STOP [ Notransfer & PDO_MAP_RX OPDO_MAP_TX O COM 0OMOT
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Parameters relevant for CANopen communication

Data type: UNSIGNED_8
Index: 23983, = 5DAF,

Info

Response to an erroneous telegram in the CAN
communication

Response to "BusOff" (bus system switched off)

Response to warnings of the CAN controller

Response to communication stop of a CAN bus node

Response to an event in the case of monitoring via
heartbeat protocol

M Read access M Write access O CINH [OPLC-STOP [ Notransfer O PDO_MAP_RX [OPDO_MAP_TX O COM 0OMOT

Data type: UNSIGNED_8
Index: 239824 = 5DAE,

Info

Response if the monitoring time set in C00357/1 for the
reception of the PDO CAN1_IN is exceeded.

C00592

Parameter | Name:
€00592 | Resp. to CAN bus connection
Configuration of monitoring of the CAN interface
Selection list

0 | No Reaction

1| Fault

2 | Trouble

4 | WarninglLocked
Subcodes Lenze setting
C00592/1 0: No Reaction
C00592/2 0: No Reaction
C00592/3 0: No Reaction
C00592/4 0: No Reaction
C00592/5 0: No Reaction

C00593

Parameter | Name:
€00593 | Resp. to CANx_IN monitoring
Configuration of monitoring for the reception of PDOs CAN1_IN and CAN2_IN
Selection list

0 | No Reaction

1| Fault

2 | Trouble

4 | WarninglLocked
Subcodes Lenze setting
C00593/1 0: No Reaction
C00593/2 0: No Reaction

Response if the monitoring time set in C00357/2 for the
reception of the PDO CAN2_IN is exceeded.

M Read access M Write access O CINH [OPLC-STOP [ Notransfer O PDO_MAP_RX [OPDO_MAP_TX O COM 0OMOT
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12.3 Table of attributes

How to read the table of attributes:

Column Meaning Entry
Code Parameter name CXXXXX
Name Parameter short text (display text) Text
Index dec Index under which the parameter is addressed. 24575 - Lenze code number Is only required for access via a bus
hex The subindex for array variables corresponds to the SFFF. - Lenze code number system.
Lenze subcode number. h
Data Ds Data structure E Single variable
(only one parameter element)
A Array variable
(several parameter elements)
DA Number of array elements (subcodes) Number
DT Data type BITFIELD_8 1 byte, bit-coded
BITFIELD_16 2 bytes, bit-coded
BITFIELD_32 4 bytes, bit-coded
INTEGER_8 1 byte, with sign
INTEGER_16 2 bytes with sign
INTEGER_32 4 bytes, with sign
UNSIGNED_8 1 byte without sign
UNSIGNED_16 2 bytes without sign
UNSIGNED_32 4 bytes, without sign
VISIBLE_STRING ASCll string
OCTET_STRING
Factor Factor for data transmission via a bus system, Factor 1=No decimal positions
depending on the number of decimal positions 10 =1 decimal position
100 = 2 decimal positions
1000 = 3 decimal positions
Access R Read access M Reading permitted
W Write access M Writing permitted
CINH Controller inhibit required M Writing is only possible if controller inhibit is set
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Table of attributes

Table of attributes
Code Name Index Data Access
dec hex DS = DA Data type Factor R w CINH

C€00322 | Transmission mode CAN TxPDOs 24253 5EBD A 2 | UNSIGNED_8 1 [ [
C00323 | Transmission mode CAN Rx PDOs 24252 5EBC A 2 | UNSIGNED_8 1 [ [
C€00324 | CAN transmission blocking time 24251 5EBB A 3 | UNSIGNED_16 1 o] |
C€00345 CAN error status 24230 SEA6 E 1 | UNSIGNED_8 1 |

C€00347 CAN status HeartBeat producer 24228 SEA4 A 1 | UNSIGNED_8 1 |

C€00349 CAN setting of DIP switch 24226 S5EA2 E 1 | UNSIGNED_16 |

C00350 CAN node address 24225 SEA1 E 1 UNSIGNED_8 1 [} M
C00351 CAN baud rate 24224 5EA0 E 1 UNSIGNED_8 1 [} M
C00352 CAN slave/master 24223 SE9F E 1 UNSIGNED_8 1 [ [}
C00353 CAN IN/OUT COBID source 24222 SE9E A 2 UNSIGNED_8 1 [ [
C00354 COBID 24221 5E9D A 4 UNSIGNED_32 [ M
C00355 Active COBID 24220 5E9C A 4 UNSIGNED_16 1 [

C00356 CAN time settings 24219 SE9B A 5 | UNSIGNED_16 1 o] |
C00357 CAN monitoring times 24218 5E9A A 2 | UNSIGNED_16 1 M )
C00359 CAN status 24216 S5E98 E 1 | UNSIGNED_8 1 o]

C00360 CAN telegram counter 24215 5E97 A 12 | UNSIGNED_16 1 |

C00364 CAN MessageError 24211 5E93 E 1 | UNSIGNED_8 |

C00366 | Number of CAN SDO channels 24209 5E91 E 1 | UNSIGNED_8 1 [ [
C00367 CAN SYNC Rx identifier 24208 5E90 E 1 UNSIGNED_16 1 [ [}
C00368 CAN sync Tx identifier 24207 SE8F E 1 UNSIGNED_16 1 M M
C00369 CAN SYNC transmit cycle time 24206 SE8E E 1 UNSIGNED_16 1 [} [}
C00372 CAN_Tx_Rx_Error 24203 5ESB A 2 UNSIGNED_8 1 [

C00381 CAN heartbeat producer time 24194 SE82 E 1 | UNSIGNED_16 1 ) M
C00385 | CAN NodelD Heartbeat producer 24190 S5E7E A 1 | UNSIGNED_8 1 [ [
C00386 ConsumerTime HeartBeat Producer 24189 S5E7D A 1 | UNSIGNED_16 1 M M
C00389 PDO valid / invalid 24186 SE7A A 4 | UNSIGNED_8 1 | |
C00409 | LP_Canlin mapping 24166 5E66 A 8 | UNSIGNED_16 1 | o]
C00592 | Resp. to CAN bus connection 23983 5DAF A 5 | UNSIGNED_8 1 | o]
C00593 | Resp. to CANx_IN monitoring 23982 5DAE A 2 | UNSIGNED_8 1 | o]
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13 Implemented CANopen objects

Lenze devices can be parameterised with both Lenze codes and manufacturer-independent
"CANopen objects". Completely CANopen-compliant communication can only be achieved by solely
using CANopen objects for parameter setting. The CANopen objects described in this chapter are
defined in the CAN specification DS301 V4.02.

Many CANopen objects can be mapped to Lenze codes. The "Relationship to Lenze code" column of
the following table lists the Lenze codes used.

i Note!

Some of the terms used here derive from the CANopen protocol.

Overview of CANopen indexes and their relationship to Lenze codes

CANopen object Relationship to Lenze
Index Subindex Name g
1-1000 0 Device type -
1-1001 0 Error register -
1-1003 Predefined error field

0 Number of errors -

1..10 Standard error field -
1-1005 0 COB-ID SYNC message C00367

€00368

1-1006 0 Communication cycle period C00369
1-1014 0 COB-ID EMCY -
1-1016 Consumer heartbeat time

0 Highest subindex supported -

1 Consumer heartbeat time C€00385/1...n

C00386/1...n

1-1017 0 Producer heartbeat time C00381
1-1018 Identity object

0 Highest subindex supported -

1 Vendor ID -

2 Product code -

3 Revision number -

4 Serial number -
1-1200 SDOL1 server parameter

0 Highest subindex supported -

1 COB-ID client —> server (rx) -

2 COB-ID server —> client (tx) -
1-1201 SDO2 server parameter C00366

0 Highest subindex supported

1 COB-ID client —> server (rx)

2 COB-ID server —> client (tx)
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CANopen object Relationship to Lenze
Index Subindex Name code
1-1400 RPDO1 communication parameter

0 Highest subindex supported -

1 COB-ID used by RPDO C€00355/1

2 Transmission type €00323/1
1-1401 RPDO2 communication parameter

0 Highest subindex supported -

1 COB-ID used by RPDO C00355/3

2 Transmission type C€00323/2
1-1600 RPDO1 mapping parameter

0 Number of mapped application objects in PDO -

1..4 Application object1 ... 4 €00409/1...4
1-1601 RPDO2 mapping parameter

0 Number of mapped application objects in PDO -

1.4 Application object1...4 €00409/5...8
1-1800 TPDO1 communication parameter

0 Highest subindex supported -

1 COB-ID used by TPDO C€00355/2

2 Transmission type €00322/1

3 Inhibit time -

5 Event timer €00356/5

C00369

1-1801 TPDO2 communication parameter

0 Highest subindex supported -

1 COB-ID used by TPDO C€00355/4

2 Transmission type €00322/2

3 Inhibit time -

5 Event timer €00356/2

C00369

I-1A00 TPDO1 mapping parameter

0 Number of mapped application objects in PDO -

1..4 Application object1 ... 4 -
I-1A01 TPDO2 mapping parameter

0 Number of mapped application objects in PDO -

1..4 Application object1...4 -

1-1000 - Device type

Index Name:
1-1000 Device type
Subindex Default setting Display range (min. value | unit | max. value) Access Data type
0: Device type 0 0 | | 4294967295 | us2

The CANopen index I-1000 specifies the profile for this device. Furthermore, additional information
defined in the device profile itself can be stored here.
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8th byte 7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Data 1
High word Low word
High byte Low byte High byte Low byte
Additional information Device profile number

[13-1] Datatelegram assignment

The following values are included in the 4 bytes for inverters of the 8400 series:
 5th and 6th byte: The data contents are 0x0000, i.e. no profile definition.

« 7th byte: The data content indicates the device type: Here, the value 0x00 is included for
inverters.

« 8th byte: The data contents are 0x00.
The data content for the 8400 inverter is therefore: 00 00 00 00

1-1001 - Error register

Index: Name:

1-1001 Error register

Subindex Default setting Display range (min. value | unit | max. value) Access Data type
0: Error register 0 ‘ 255 | ro ug

Error register

The error status in the data byte (U8) is bit-coded. The following error states are coded in the data

byte (U8):
Bit7 Bit6é Bit5 Bit4 Bit3 Bit2 Bitl BitO  Errorstatus
0 No error
0 1 Device error message
0 1 0 0 0 1 | Communication error
1-1003 - Pre-defined error field

Index: Name:
1-1003 Predefined error field
Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Number of errors 0 0 255 | rw usg
1...10: Standard error field 0 4294967295 | ro u32

Error history

This object indicates that an error has occurred in the module and in the standard device.

The error messages (U32) consist of a 16-bit error code and a manufacturer-specific

Subindex Meaning
0 Number of saved error messages
1..10 Display of the error list

information field comprising 16 bits.
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i Note!
The values of the "Standard error field" in subindex 1 ... 10 will be deleted if the "Number
of recorded errors" subindex is overwritten with a value of "0".
Emergency Cause Entry in the
error code Error register
(1-1001)
0x0000 One of several errors eliminated OXxXX
Elimination of one single error 0x00
(afterwards no more errors)
0x1000 Standard device is in error status (error response "fault”, "message”, 0x01
"warning", "error", "quick stop by trouble", or "system error")
0x3100 Supply voltage of standard device faulty or failed 0x01
0x8100 Communication error (warning) 0x11
0x8130 Life guard error or heartbeat error 0x11
0x8150 Collision of COB IDs: An ID parameterised for reception is also used 0x11
for transmission.
0x8210 PDO length shorter than expected 0x11
0x8220 PDO length greater than expected 0x11
0x8700 Sync telegram monitoring 0x11
1-1005 - COB-ID SYNC message
Index: Name:
1-1005 COB-ID SYNC message
Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: COB-ID SYNC message 0x0000 0080 0 4294967295 | rw u32
8;8000 0080

This object can be used to activate the generation of sync telegrams and to write the identifier
value.

This object relates to codes C00367 and C00368.

Creating sync telegrams

To create sync telegrams, bit 30 (see below) must be set to "1". The interval of the sync telegrams
can be set with the object I-1006.

Writing identifiers

For the reception of PDOs, the value 0x80 is entered in the Lenze setting (and according to CANopen
specification) into the 11 bit identifier. This means that all modules are set to the same sync
telegram by default.

- If sync telegrams are only to be received by specific communication modules, their identifiers
can be entered with a value of up to and including 0x07FF.

 The identifier may only be changed when the communication module does not send any sync
telegrams (bit 30 = "0").
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» How to change the identifier:
« Deactivate identifier (set bit 30 to "0").
+ Change identifier.
« Activate identifier (set bit 30 to "1").

8th byte 7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Data 1
Bit31 | Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
X 0/1 Extended identifier* 11-bit identifier
* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".
[13-2] Data telegram assignment
1-1006 - Communication cycle period
Index: Name:
1-1006 Communication cycle period
Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Communication cycle period Ops 0 ‘ us ‘ 65535000 | rw u32
Setting the sync telegram cycle time.
* The cycle time can be selected as "1000" or as an integer multiple of it.
+ With "0 ps" (Lenze setting), no sync telegrams are created.
« This object relates to code C00369.
1-1014 - COB-ID EMCY
Index: Name:
1-1014 COB-ID EMCY
Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: COB-ID EMCY 0x80+nodelD |0 ‘ w u32

When a communication error or an internal error in the communication module or the inverter
occurs or is acknowledged (e.g. "Fault"), an error message is sent via the system bus. The telegram
is sent once in the event of each error. With bit 31, this function can be activated or deactivated.

7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Data1l
Bit31 | Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
0/1 0 Extended identifier* 11-bit identifier
* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[13-3] Datatelegram assignment

Bit setting

Bit 31 0 | Emergency object is valid.

1 | Emergency object is invalid.
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Note!

o

The identifier can only be changed in the "emergency object invalid" status (bit 31 = 1).

1-1016 - Consumer heartbeat time

Index: Name:

1-1016 Consumer heartbeat time

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Highest subindex supported 1 - (read access only) ro Ule
1...n: Consumer heartbeat time 0 0 ‘ ‘ 65535 | rw u1e6

Monitoring time for the nodes to be monitored via heartbeat.

» Heartbeat protocol (@1 66)

The parameterised time is rounded down to an integer multiple of 5 ms and must have a greater
value than the heartbeat producer time of the node to be monitored.

Subindex Meaning Lenze code
0 Number of nodes to be monitored
1..n Node ID and heartbeat time of the node to be monitored | Node ID:
C00385/x
Heartbeat time:
C€00386/x
8th byte 7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Datal
Bit 31 ... bit 24 Bit 23 ... bit 16 Bit 15 ... bit0
0 Node ID Heartbeat time
Reserved in [ms]

[13-4] Datatelegram assignment

1-1017 - Producer heartbeat time

Index: Name:

1-1017 Producer heartbeat time

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Producer heartbeat time 0 0 ‘ ms ‘ 65535 | rw ui1e6

Time interval for the transmission of the heartbeat telegram to the consumer(s).

» Heartbeat protocol (@ 66)

 The parameterised time is rounded down to an integer multiple of 5 ms.

» The heartbeat telegram is transmitted automatically as soon as atime > 0 ms s set. In this case,
the node guarding monitoring function is deactivated.

* This object relates to code C00381.
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1-1018 - Identity object

Index: Name:
1-1018 Identity object
Subindex Default setting Display range (min. value | unit | max. value) Access Data type
0: Highest subindex supported See below 0 4294967295 | ro u32
1: Vendor ID
2: Product code
3: Revision number
4: Serial number
Subindex Meaning
1 Manufacturer's identification number
« The identification number allocated to Lenze by the organisation "CAN in

Automation e. V." is "0Ox0000003B".

2 Product code
Main version and subversion of firmware

4 Serial number

1-1200 - SDO1 server parameter

92

Index: Name:

1-1200 SDOL1 server parameter

Subindex Default setting Display range (min. value | unit | max. value) Access Data type
0: Highest subindex supported 2 2 2|ro us

1: COB-ID client -> server (rx)

Node ID +0x600 |0 4294967295 | ro u32

2: COB-ID server -> client (tx)

Node ID +0x580 |0 4294967295 | ro u32

Identifiers for SDO server channel 1 (basic SDO channel).

According to DS301 V4.02, the basic SDO channel can neither be changed nor deactivated.

Subindex Meaning
1 Specification of the receive identifier

« For SDO server channel 1: node address (C00350) + 0x600
2 Specification of the transmit identifier

« For SDO server channel 1: node address (C00350) + 0x580

8th byte 7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Datal
Bit31 | Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
0 0 Extended identifier* 11-bit identifier
* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[13-5] Data telegram assignment
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1-1201 - SDO2 server parameter

Index: Name:

1-1201 SDO2 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Highest subindex supported 3 - (read access only) ro us

1: COB-ID client -> server (rx) 0x80000000 0 4294967295 | rw u32

2: COB-ID server -> client (tx) 0x80000000 0 4294967295 | rw u32

Setting of the identifiers for SDO server channel 2.

* The server SDO parameter is only valid if bit 31 is set to "0" for both transmission directions
(subindex 1 and 2).

+ In the Lenze setting, SDO server channel 2 is deactivated (bit 31 ="1").
+ The identifier may only be changed when the SDO is invalid (bit 31 ="1").

Subindex Meaning
1 Specification of the receive identifier
2 Specification of the transmit identifier

7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Data1l
Bit31 | Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
0/1 0 Extended identifier* 11-bit identifier
* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[13-6] Datatelegram assignment

Bit setting
Bit 31 0 | SDO is valid.
1 SDOis invalid.

How to change the identifier:
1. Deactivate identifier (set bit 31 to "1").
2. Change identifier.
3. Activate identifier (set bit 31 to "0").
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Example
Parameter data channel 2 of the inverter with the node address 4 is to be activated.
+ For this, bit 31 must be set to the value "0" (SDO is valid) in subindexes 1 and 2 of object |-1201.

» The master must send the two "write request" commands to the nodes via the basic SDO
channel.

Identifier calculation
« Identifier (COB-ID) = basic identifier + node address (node ID)

« Basic identifier SDO2 from the master to the drive: 1600 (0x640)
= identifier = 0x640 + 0x4 = 0x644

« Basic identifier SDO2 from the drive to the master: 1472 (0x5C0)
= identifier = 0x5C0 + 0x4 = 0x5C4

Resulting data (data 1... data 4)

8th byte 7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Datal
Bit31 | Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
0 0 Extended identifier = 0 11-bit identifier = 0x644
0X00 | 0x00 ‘ 0x06 | 0x44

[13-7] Datatelegram assignment for subindex 1

8th byte 7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Datal
Bit31 | Bit30 Bit 29 ... bit 11 Bit 10... bit 0
0 0 Extended identifier = 0 11-bit identifier = 0x5C4
0X00 | 0x00 | 0x05 | 0xca

[13-8] Data telegram assignment for subindex 2

User data assignment

Command Index Subindex Data1 Data 2 Data 3 Data 4
0x23 0x01 0x12 0x01 0x44 0x06 0x00 0x00

[13-9] User data assignment for writing to subindex 1

Command Index Subindex Data1l Data 2 Data 3 Data 4
0x23 0x01 0x12 0x02 0xC4 0x05 0x00 0x00

[13-10] User data assignment for writing to subindex 2
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1-1400 - RPDO1 communication parameter

Index: Name:

1-1400 RPDO1 communication parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type

0: Highest subindex supported 5 - (read access only) ro us

1: COB-ID used by RPDO 0x200 +node D |0 4294967295 | rw u32

2: Transmission type 254 0 255 | rw us

3: Inhibit time - - (not used for RPDOSs) rw Ule

4: Compatibility entry - - (reserved, read or write access results in error w us
message 0x06090011)

5: Event timer - - (not used for RPDOs) w Uie

Communication parameters for receiving process data via RPDO1

Subindex Meaning Code
0 The value 5 is permanently set. -
» Max. 5 subindexesare supported.
1 RPDO1 identifier €00354/1

« According to the "Predefined Connection Set", the
basic setting is: identifier = 0x200 + node ID

2 RPDO transmission type according to DS301 V4.02 C€00323/1
» Transmission type (E349)

8th byte 7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Datal
Bit31 | Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
0/1 | 0/1 Extended identifier* 11-bit identifier
* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[13-11] Data telegram assignment

How to change the identifier:
1. Deactivate identifier (set bit 31 to "1").
2. Change identifier.
3. Activate identifier (set bit 31 to "0").

Description of subindex 1

Bit no. Value Explanation
0..10 0/1 11-bit identifier
(11...28)* 0 *) The extended identifier (29 bits) is not supported. Any of these bits must be "0".
29* 0
30 0 RTR to this PDO permissible (cannot be set)
1 RTR to this PDO not permissible (Lenze)
31 0 PDO active
1 PDO not active

[13-12] I-1400 / I-1401, subindex 1
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Description of subindex 2

PDO transmission Transmission type Explanation
cyclic synchronous event-controlled
[} [} n=1..240 When a value n is entered, this PDO
will be accepted with every nth sync.
° n=254 PDO will be accepted immediately.

[13-13] I-1400 / I-1401, subindex 2

1-1401 - RPDO2 communication parameter

Index: Name:
1-1401 RPDO2 communication parameter
Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Highest subindex supported 5 - (read access only) ro us
1: COB-ID used by RPDO 0x300 +node D | 0 4294967295 | rw u32
2: Transmission type 254 0 255 | rw us
3: Inhibit time - (not used for RPDOs) rw Ul6
4: Compatibility entry - (reserved, read or write access results in error w us
message 0x06090011)
5: Event timer - (not used for RPDOs) w uUie6
Communication parameters for receiving process data via RPDO2

Subindex Meaning Code
0 The value 5 is permanently set. -

» Max. 5 subindexesare supported.
1 RPDO2 identifier €00354/3

« According to the "Predefined Connection Set", the

basic setting is: identifier = 0x300 + node ID
2 RPDO transmission type according to DS301 V4.02 €00323/2
» Transmission type (L1 49)

For data telegram assignment and description of subindexes 1 and 2, see object [-1400.
How to change the identifier:

1. Deactivate identifier (set bit 31 to "1").

2. Change identifier.

3. Activate identifier (set bit 31 to "0").

1-1600 - RPDO1 mapping parameter

Index: Name:

1-1600 RPDO1 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Number of mapped application 0 0 8w us
objects in PDO

1...4: Application object 1...4 0 0 4294967295 | rw u32

Object I-1600 serves to receive parameter data as RPDOL1.
This object relates to code C00409/1...4.
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Subindex Meaning
0 Number of mapped objects
1..4 Mapping entries 1 ... 4 for RPDO1
* The 4th mapping entry is used for the static mapping. For this, no value is
available.

7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Datal
Bit 31... bit 16 Bit15...bit8 Bit7 .. bit0
Index Subindex Length

[13-14] Data telegram assignment

IEC 61131 process data words are mapped. Only whole bytes can be mapped (1 byte/mapping
entry).

1-1601 - RPDO2 mapping parameter

Index: Name:

1-1601 RPDO2 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Number of mapped application 0 0 8w us

objects in PDO

1...4: Application object1...4 0 0 4294967295 | rw u32

Object I-1601 serves to receive parameter data as RPDO2.
This object relates to code C00409/5...8.

Subindex Meaning
0 Number of mapped objects
1..4 Mapping entries 1 ... 4 for RPDO2
* The 4th mapping entry is used for the static mapping. For this, no value is
available.

For assignment of the data telegram see object -1600.

1-1800 - TPDO1 communication parameter

Index: Name:

1-1800 TPDO1 communication parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type

0: Highest subindex supported 5 - (read access only) ro us

1: COB-ID used by TPDO 0x180 +nodelD |0 4294967295 | rw u32

2: Transmission type 254 0 255 | rw us

3: Inhibit time 0ms 0 0.1ms 65535 | rw uie

4: Reserved - - (reserved, read or write access results in error w us
message 0x06090011)

5: Event timer 0ms 0 ‘ ms 65535 | rw Uie

Communication parameters for sending process data via TPDO1
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Subindex Meaning Code
0 The value 5 is permanently set. -
« Max. 5 subindexesare supported.
1 TPDO1 identifier €00354/2

« According to the "Predefined Connection Set", the
basic setting is: identifier = 0x180 + node ID

2 TPDO transmission type according to DS301 V4.02 C€00322/1
» Transmission type (E349)

3 Minimum time between sending two identical TPDOs | -
(see DS301 V4.02).

5 Cycle time for PDO transmission with transmission type | C00356/5
254", C€00369

8th byte 7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Data1l
Bit31 | Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
0/1 | 0/1 Extended identifier* 11-bit identifier
* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[13-15] Data telegram assignment

Bit setting
Bit 30 0 | RTR to this PDO permissible (Lenze).

1 | RTR to this PDO not permissible (cannot be set).
Bit 31 0 | PDO active

1| PDO inactive

How to change the identifier:
1. Deactivate identifier (set bit 31 to "1").
2. Change identifier.
3. Activate identifier (set bit 31 to "0").

Subindex 2 - transmission type

PDO transmission Transmission type Explanation
cyclic synchronous event-
controlled
° ° n=1..240 When a value n is entered, this PDO will be

accepted with every nth sync.

° ° n =254 Event-controlled or cyclic

Subindex 3 - inhibit time

i Note!

The delay time can only be changed when the PDO is not active (see subindex 1,
bit 31 = 1).
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The entered value multiplied by 0.1 gives the delay time in [ms]. Only integers will be considered,
i.e. fractional numbers will be rounded down to integers.

Example :
« Value entered: 26

+ Calculated time = 26 x 0.1 [ms] = 2.6 [ms] = delay time = 2 [ms]

Subindex 5 - event timer

For cyclic operation (transmission type 254), the cycle time for sending the process data object on
the CAN bus can be set here:

The value entered corresponds to the time in [ms].

1-1801 - TPDO2 communication parameter

Index: Name:

1-1801 TPDO2 communication parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type

0: Highest subindex supported 5 - (read access only) ro us

1: COB-ID used by TPDO 0x280+nodelD |0 4294967295 | rw u32

2: Transmission type 254 0 255 | rw us

3: Inhibit time 0oms 0 0.1ms 65535 | rw Ule

4: Reserved - - (reserved, read or write access results in error w us8
message 0x06090011)

5: Event timer 0ms 0 ‘ ms 65535 | rw ule

Communication parameters for sending process data via TPDO2

Subindex Meaning Code
0 The value 5 is permanently set. -
» Max. 5 subindexesare supported.
1 TPDO2 identifier C€00354/4

« According to the "Predefined Connection Set", the
basic setting is: identifier = 0x280 + node ID

2 TPDO transmission type according to DS301 V4.02 €00322/2
» Transmission type (E349)

3 Minimum time between sending two identical TPDOs | -
(see DS301 V4.02).

5 Cycle time for PDO transmission with transmission type | C00356/2
"254". C00369

For data telegram assignment and description of subindexes, see object I-1800.
How to change the identifier:

1. Deactivate identifier (set bit 31 to "1").

2. Change identifier.

3. Activate identifier (set bit 31 to "0").
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1-1A00 - TPDO1 mapping parameter

Index: Name:

1-1A00 TPDO1 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Number of mapped application 0 0 8| rw us
objects in PDO

1...4: Application object1...4 0 0 4294967295 | rw us2

Object I-1A00 serves to send parameter data as TPDO1.

Subindex Meaning
0 Number of mapped objects
1..4 Mapping entries 1 ... 4 for TPDO1

« The 4th mapping entry is used for the static mapping. For this, no value is

available.

7th byte 6th byte 5th byte
Data 4 Data 3 Data 2 Data 1
Bit 31... bit 16 Bit15... bit 8 Bit7... bit0
Index Subindex Length

[13-16] Data telegram assignment

IEC 61131 process data words are mapped. Only whole bytes can be mapped (1 byte/mapping

entry).

1-1A01 - TPDO2 mapping parameter

100

Index: Name:

1-1A01 TPDO2 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Number of mapped application 0 0 8w us
objects in PDO

1...4: Application object 1...4 0 0 4294967295 | rw u32

Object I-1A01 serves to send parameter data as TPDO2.

Subindex Meaning
0 Number of mapped objects
1..4 Mapping entries 1.... 4 for TPDO2

« The 4th mapping entry is used for the static mapping. For this, no value is

available.

For assignment of the data telegram see object [-1A00.
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14 DIP switch positions for setting the CAN node address

The node address results from the sum of the binary values of switches 1 ... 64.

The following table shows the switch positions for the valid address range of 1 ... 63.

» Setting the CAN node address (£131)

Station address I DIP switch |
64 32 16 8 4 2 1
1 OFF OFF OFF OFF OFF OFF ON
2 OFF OFF OFF OFF OFF ON OFF
3 OFF OFF OFF OFF OFF ON ON
4 OFF OFF OFF OFF ON OFF OFF
5 OFF OFF OFF OFF ON OFF ON
6 OFF OFF OFF OFF ON ON OFF
7 OFF OFF OFF OFF ON ON ON
8 OFF OFF OFF ON OFF OFF OFF
9 OFF OFF OFF ON OFF OFF ON
10 OFF OFF OFF ON OFF ON OFF
11 OFF OFF OFF ON OFF ON ON
12 OFF OFF OFF ON ON OFF OFF
13 OFF OFF OFF ON ON OFF ON
14 OFF OFF OFF ON ON ON OFF
15 OFF OFF OFF ON ON ON ON
16 OFF OFF ON OFF OFF OFF OFF
17 OFF OFF ON OFF OFF OFF ON
18 OFF OFF ON OFF OFF ON OFF
19 OFF OFF ON OFF OFF ON ON
20 OFF OFF ON OFF ON OFF OFF
21 OFF OFF ON OFF ON OFF ON
22 OFF OFF ON OFF ON ON OFF
23 OFF OFF ON OFF ON ON ON
24 OFF OFF ON ON OFF OFF OFF
25 OFF OFF ON ON OFF OFF ON
26 OFF OFF ON ON OFF ON OFF
27 OFF OFF ON ON OFF ON ON
28 OFF OFF ON ON ON OFF OFF
29 OFF OFF ON ON ON OFF ON
30 OFF OFF ON ON ON ON OFF
31 OFF OFF ON ON ON ON ON
32 OFF ON OFF OFF OFF OFF OFF
33 OFF ON OFF OFF OFF OFF ON
34 OFF ON OFF OFF OFF ON OFF
35 OFF ON OFF OFF OFF ON ON
36 OFF ON OFF OFF ON OFF OFF
37 OFF ON OFF OFF ON OFF ON
38 OFF ON OFF OFF ON ON OFF
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Station address DIP switch

64 32 16 8 4 2 1
39 OFF ON OFF OFF ON ON ON
40 OFF ON OFF ON OFF OFF OFF
41 OFF ON OFF ON OFF OFF ON
42 OFF ON OFF ON OFF ON OFF
43 OFF ON OFF ON OFF ON ON
44 OFF ON OFF ON ON OFF OFF
45 OFF ON OFF ON ON OFF ON
46 OFF ON OFF ON ON ON OFF
47 OFF ON OFF ON ON ON ON
48 OFF ON ON OFF OFF OFF OFF
49 OFF ON ON OFF OFF OFF ON
50 OFF ON ON OFF OFF ON OFF
51 OFF ON ON OFF OFF ON ON
52 OFF ON ON OFF ON OFF OFF
53 OFF ON ON OFF ON OFF ON
54 OFF ON ON OFF ON ON OFF
55 OFF ON ON OFF ON ON ON
56 OFF ON ON ON OFF OFF OFF
57 OFF ON ON ON OFF OFF ON
58 OFF ON ON ON OFF ON OFF
59 OFF ON ON ON OFF ON ON
60 OFF ON ON ON ON OFF OFF
61 OFF ON ON ON ON OFF ON
62 OFF ON ON ON ON ON OFF
63 OFF ON ON ON ON ON ON
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Bus cable 25

Bus cable length 25
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Your opinion is important to us

These instructions were created to the best of our knowledge and
belief to give you the best possible support for handling our product.

Perhaps we have not succeeded in achieving this objective in every
respect. If you have suggestions for improvement, please e-mail us
to:

feedback-docu@lenze.com

Thank you very much for your support.

Your Lenze documentation team
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About this documentation

1 About this documentation

Contents

This documentation solely contains descriptions for the E94AYCCA communication
module (CANopen®).

i Note!

This documentation supplements the Mounting Instructions supplied with the
communication module and the "Servo Drives 9400" hardware manual.

The Mounting Instructions contain safety instructions which must be observed!

The product features and functions of the communication module are described in detail.
Examples illustrate typical applications.
This documentation also contains ...

» safety instructions that must be observed;

» key technical data relating to the communication module;

» information about the versions of the Lenze standard devices to be used;

» notes on troubleshooting and fault elimination.

The theoretical concepts are only explained to the level of detail required to understand
the function of the communication module.

This documentation does not describe any software provided by other manufacturers. No
warranty can be given for corresponding data provided in this documentation. For
information about how to use the software, please refer to the host (PLC, master)
documents.

All product names mentioned in this documentation are trademarks of their
corresponding owners.

@ Tip!

Detailed information about the CAN/CANopen bus system can be found on the
website of the CAN user organisation CiA® (CAN in Automation):

WWWw.can-cia.org

Screenshots/application examples

All screenshots in this documentation are application examples. Depending on the
firmware version of the field devices and the software version of the Engineering tools
installed (e.g. »Engineer«), the screenshots in this documentation may deviate from the
actual screens shown.

6 l-enze EDS94AYCCA EN 5.0 - 06/2012
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About this documentation

Target group

This documentation is intended for people involved in configuring, installing,
commissioning, and maintaining the networking and remote maintenance of a machine.

@ Tip!

Current documentation and software updates for Lenze products can be found in
the "Download” area at:

www.lLenze.com

Validity information

The information in this documentation applies to the following devices:

Extension module Type designation From hardware From software
version version
CANopen communication manual E94AYCCA VA 01.00

EDS94AYCCAEN 5.0 - 06/2012 mnze 7
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About this documentation
Document history

1.1 Document history
Version

1.0 08/2006

2.0 04/2008

3.0 02/2011

4.0 11/2011

5.0 06/2012

TD17
TD17
TD17
TD17

TD17

Description
First edition
General revision

General revision

Assignment of the 9-pin Sub-D plug connector corrected.

» System bus (CANopen) connection (L1 26)

General revision

Your opinion is important to us!

These instructions were created to the best of our knowledge and belief to give you the
best possible support for handling our product.

If you have suggestions for improvement, please e-mail us to:
feedback-docu@Lenze.de

Thank you for your support.

Your Lenze documentation team

Lenze
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About this documentation
Conventions used

1.2 Conventions used

This documentation uses the following conventions to distinguish different types of
information:

Information type Display Examples/notes

Spelling of numbers

Decimal Standard spelling Example: 1234

Hexadecimal 0x[0..9,A .. F] Example: 0x60F4

Binary In inverted commas Example: '100’

+ Nibble Point Example:’0110.0100’

Decimal separator Point The decimal point is generally used.
For example: 1234.56

Text

Program name » « PC software
Example: Lenze »Engineer«

Control element Bold The OK button... / the copy command... / the
Properties tab... / the Name input field...

Sequence of menu If the execution of a command requires several

commands commands in succession, the individual commands
are separated by an arrow: Select the File=>Open
command to...

Hyperlink Underlined Optically highlighted reference to another subject
which is activated with a mouse-click.

Symbols

Page reference (@9) Optically highlighted reference to another page
which is activated with a mouse-click.

Step-by-step instructions Step-by-step instructions are indicated by a

0 pictograph.

EDS94AYCCAEN 5.0 - 06/2012 wnze 9
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About this documentation
Terminology used

13

10

Terminology used

Term
CAN
CANopen®

System bus (CAN/CANopen)

Standard device

Controller

Module

Interface module
Communication module
»Engineer«

»PLC Designer«

Code

Subcode

Lenze setting
Basic setting
PDO

SDO

HW

SW

PLC

Host

Control

Node

Bus node
Node address
1-1600.20

Note!

o

Meaning
CAN (Controller Area Network) is an asynchronous, serial fieldbus system.

CANopen® is a communication protocol based on CAN.
CANopen® is a trademark and patented technology, licensed by the CAN user
organisation CiA® (CAN in Automation e. V.), www.can-cia.org.

The Servo Drives 9400 system bus (CANopen) is an advancement of the 9300
controller series' system bus (CAN).
» Features (E3 15)

Lenze controller of the "Servo Drives 9400" product series, with which the
communication module can be used.
» Application as directed (C1 14)

Accessories and extension modules such as communication modules,
distributed terminals, operator and input devices (HMIs) as well as external
controls and control systems

Lenze PC software which supports you during the "Engineering" process
(parameterisation, diagnostics, and configuration) throughout the whole life
cycle, i. e. from planning to maintenance of the machine commissioned.

Parameter by means of which you can parameterise or monitor the controller. In
everyday language, the termis also referred to as "index".

If a code contains several parameters, they are stored in "subcodes".

In the documentation, the slash "/" is used as a separator between the code and
the subcode (e.g. "C00118/3").

In everyday language, the term is also referred to as "subindex".

Default settings for the device.

Process data object (process data communication)
Service data object (parameter data communication)
Hardware

Software

Programmable Logic Controller

CAN master

Components of a CAN network (PLC, controller, etc.)

Unique ID for addressing the individual components of a CAN network

CANopen index (hexadecimal representation)
« Inthe example: index 0x1600, subindex 0x20

Some of the terms used derive from the CANopen protocol. These terms are not

listed here.

Lenze
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About this documentation
Notes used

1.4 Notes used

The following pictographs and signal words are used in this documentation to indicate
dangers and important information:

Safety instructions

Structure of the safety instructions:

A Pictograph and signal word!

(characterise the type and severity of danger)
Note

(describes the danger and provides information about how to prevent
dangerous situations)

Pictograph Signal word Meaning
Danger! Danger of personal injury through dangerous electrical voltage
A Reference to an imminent danger that may result in death or serious

personal injury if the corresponding measures are not taken.

Reference to an imminent danger that may result in death or serious

2 Danger! Danger of personal injury through a general source of danger
personal injury if the corresponding measures are not taken.

Stop! Danger of property damage
Reference to a possible danger that may result in property damage if the
corresponding measures are not taken.

Application notes

Pictograph Signal word Meaning
> Note! Important note to ensure troublefree operation
~@, Tip! Useful tip for simple handling
@ Reference to another documentation

EDS94AYCCA EN 5.0 - 06/2012 l-enze 11
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Safety instructions
General safety and application notes

2 Safety instructions

i Note!

It is absolutely vital that the stated safety measures are implemented in order to
prevent serious injury to persons and damage to material assets.

Always keep this documentation to hand in the vicinity of the product during
operation.

2.1 General safety and application notes

A Danger!

Disregarding the following basic safety measures may lead to severe personal
injury and damage to material assets.

» Lenze drive and automation components ...

— may only be used as directed.
» Application as directed (1 14)

must never be commissioned if they display any signs of damage.

must never be modified technically.

must never be commissioned if they are not fully mounted.
must never be operated without the required covers.

can have live, moving and rotating parts during and after operation, depending on
their degree of protection. Surfaces can be hot.
» For Lenze drive components ...
— only use approved accessories.
— only use genuine spare parts supplied by the manufacturer of the product.
» Observe all the specifications contained in the enclosed and corresponding
documentation.

— Thisis a precondition for ensuring safe, trouble-free operation and for making use of
the stated product features.
» Features (2 15)

— The specifications, processes, and circuitry described in this document are for
guidance only and must be adapted to your own specific application. Lenze does not
take responsibility for the suitability of the process and circuit proposals.
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Safety instructions
Device and application-specific safety instructions

» Allworks on and with Lenze drive and automation components may only be carried out
by qualified personnel. According to IEC 60364 and CENELEC HD 384 these are persons

who ...

— are familiar with installing, mounting, commissioning, and operating the product.

— have the qualifications necessary for their occupation.

— know and are able to apply all regulations for the prevention of accidents, directives
and laws that apply to the location of use.

Device and application-specific safety instructions

» During operation, the communication module must be securely connected to the
standard device.

» With external voltage supply, always use a separate power supply unit, safely
separated in accordance with EN 61800-5-1 in every control cabinet ("SELV"/"PELV").

» Only use cables that meet the given specifications.
» Specification of the bus cable (127)

@ Documentation of the standard device, control system, and plant/machine

All the other measures prescribed in this documentation must also be
implemented. Observe the safety instructions and application notes stated in

this manual.

Residual hazards

Protection of persons

» If Servo Drives 9400 are used on a corner grounded system with a rated mains voltage
= 400V, external measures need to be implemented to provide reliable protection
against accidental contact.

» Protective insulation (@ 20)

Device protection

» The communication module contains electronic components that can be damaged or
destroyed by electrostatic discharge.
» Installation (@ 24)

EDS94AYCCAEN 5.0 - 06/2012 mnze 13
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Product description
Application as directed

3.1

3.2

14

(3-1]

Product description

Application as directed

The communication module ...

» is an accessory module which can be used with the following standard devices:

Product series Type designation From hardware From software
version version
Servo Drives 9400 Highline E94AXHExXxx VA 01.30
Servo Drives 9400 PLC E94AXPEXXxXX VA 01.00
Servo Drives 9400 regenerative power E94ARNXxxx VA 01.00

supply module

» is an item of equipment intended for use in industrial power systems.
» may only be operated under the operating conditions specified in this documentation.
» may only be used in CAN networks.

Any other use shall be deemed inappropriate!

Identification

The type designation and the hardware and software version of the communication
module are specified on the nameplate:

1 Type designation (type)

E94 Product series

L/
\ A Version

Y Module identification: extension module

C Module type: communication module
CA CANopen

2 Hardware version (HW)

3 Software version (SW)
E94YCETO005

Identification data

Lenze EDSAAYCCA EN 5.0- 06/2012
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Product description
Features

3.3 Features

For many years the system bus (CAN) based on the CANopen communication profile has
been integrated in Lenze controllers. Due to the lower number of data objects available,
the functionality and compatibility of the old system bus are lower as compared with
CANopen. For parameter setting, two parameter data channels are always available to the
user while CANopen provides only one active parameter data channel (along with the
possibility to establish further channels).

The system bus (CANopen) of the Servo Drives 9400 is an advancement of the 9300
controller series' system bus (CAN).

The communication module E94AYCCA (CANopen) provides the following features:

>

vV v vy vVvyYVvyy

vV v Vv vy Vv vVvYyvyy v

\ A 4

Interface module for the system bus (CANopen), connectable to the expansion slots of
Servo Drives 9400

Internal voltage supply of the communication module via the Servo Drive 9400.
Full compatibility according to CANopen DS301, V4.02

Support of the NMT master/slave function "node guarding" (DS301,V4.02)
Support of the NMT slave function "heartbeat" (DS301,V4.02)

No restrictions regarding the selection of node addresses

Number of parameterisable server and client SDO channels:
— max. 10 channels with 1 ... 8 bytes

Number of parameterisable PDO channels:
— max. 4 Transmit-PDOs (TPDOs) with 1 ... 8 bytes
— max. 4 Receive-PDOs (RPDOs) with 1 ... 8 bytes

All PDO channels are functionally equivalent.

Monitoring of the RPDOs for data reception

Telegram counters for SDOs and PDOs

Bus status diagnostics

Boot-up telegram generation

Emergency telegram generation

Reset node telegram generation (with master configuration)

Sync telegram generation and response to sync telegrams:
— Transmit/receive data
— Synchronisation of the device-internal time base

Abort codes
All CAN functions parameterisable via codes

Object directory (all mandatory functions, optional functions, indexes)

EDS94AYCCA EN 5.0 - 06/2012 l-enze 15
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Product description
Terminals and interfaces

3.4 Terminals and interfaces

» 9-pin Sub-D plug connector for system bus connection (CANopen)

» DIP switches for ...
— setting the CAN node address
— setting the baud rate

» Front LEDs for diagnosing the ...

voltage supply of the communication module;

connection to the standard device;
— CANopen state machine and error states;

— physical CAN connection.

X220 9-pin Sub-D plug connector for the ...
» System bus (CANopen) connection (L 26)

$220 DIP switches for ...
/ « setting the CAN node address
« setting the baud rate

» Possible settings via DIP switches (2 33)

MS LED status displays for diagnostics

BS » LED status displays ((1 86)
BE
DE

E94YCCA001B

[3-2] E94AYCCA communication module (CANopen)
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Technical data
General data and operating conditions

General data and operating conditions

Field

Order designation
Communication profile
Communication medium

Network topology
Adjustable node addresses

Max. number of nodes
Baud rates [kbps]

Process data

Parameter data

Transfer mode for TPDOs
Voltage supply

Conformities, approvals

Values

E94AYCCA

CANopen (DS301, V4.02)

CAN cable according to 1SO 11898-2

Line terminated on both sides
(e.g. termination with Lenze system connector EWZ0046)

1..127
Adjustable via DIP switches or code C13350 / C14350.

127

« 10

« 20

« 50

e 125

« 250

*« 500

« 800

« 1000

Adjustable via DIP switches or code C13351 / C14351.

« max. 4 TPDOs with 1 ... 8 bytes
» max. 4 RPDOs with 1 ... 8 bytes

Max. 10 client and server SDO channels with 1 ... 8 bytes

» With change of data
« Time-controlled, 1 to x ms
« After the reception of 1 to 240 sync telegrams

Internal voltage supply of the communication module via the Servo Drive
9400.

« CE
« UL

"Servo Drives 9400" hardware manual

Here you can find the ambient conditions and data regarding the
electromagnetic compatibility (EMC) which also apply to the communication

module.

EDS94AYCCAEN 5.0 - 06/2012
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Technical data
Supported protocols

4.2 Supported protocols

Category Protocol

Standard PDO protocols PDO write
PDO read

SDO protocols SDO download
SDO download initiate
SDO download segment

SDO upload
SDO upload initiate
SDO upload segment

SDO abort transfer

SDO block download
SDO block download initiate
SDO block download end

SDO block upload
SDO block upload initiate
SDO block upload end

NMT protocols Start remote node (master and slave)
Stop remote node (slave)
Enter pre-operational (slave)
Reset node (slave and local device)
Reset communication (slave)
Monitoring protocols Node guarding (master and slave)

Heartbeat (heartbeat producer and heartbeat consumer)

18 l-enze EDS94AYCCA EN 5.0 - 06/2012
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Technical data
Communication time

4.3 Communication time

The communication time is the time between the start of a request and the arrival of the
corresponding response.

The communication times in the CAN network depend on the ...
» processing time in the device;
» telegram runtime (baud rate/telegram length);
» bus load (especially if the bus is loaded with PDOs and SDOs at a low baud rate).

Servo Drives 9400 processing time
There are no interdependencies between parameter data and process data.

» Parameter data:
— For controller-internal parameters: approx. 30 ms + 20 ms tolerance (typically)
— For some codes the processing time can be longer.

» Process data are transported in real time.

EDS94AYCCAEN 5.0 - 06/2012 mnze 19
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Technical data
Protective insulation

4.4 Protective insulation

A Danger!

Dangerous electrical voltage

If Servo Drives 9400 are used on a corner grounded system with a rated mains
voltage = 400 V, external measures need to be implemented to provide reliable
protection against accidental contact.

Possible consequences:

« Death or serious injury

Protective measures:

« If protection against accidental contact is required for the control terminals
of the controller and the connections of the plugged device modules, ...
— there must be a double isolating distance.

— the components to be connected must be provided with a second isolating
distance.

Note!

o

The available protective insulation in Servo Drives 9400 is implemented in
accordance with EN 61800-5-1.
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The illustration below ...

Technical data
Protective insulation

» shows the arrangement of the terminal strips and the separate potential areas of the

controller.

» serves to determine the decisive protective insulation between two terminals located
in differently insulated separate potential areas.

X100

x107_|
X106 |

X105

[4-1]

Terminal strip
X100

X105

X106
X107

EDS94AYCCAEN 5.0 - 06/2012

Protective insulation according to EN61800-5-1

Connection

L1, L2, L3 (only Single Drive)
+UG, -UG

U Vv,w

Rb1, Rb2 (Single Drive only)
Motor PTC

Control of the motor holding
brake

Lenze

|| Reinforced insulation
| Basicinsulation

i1 Functional insulation

E94YCXX007

Terminal strip Connection
X1 CAN on board 9400
X2 State bus
24V (ext.)
X3 Analog inputs/outputs
X4 Digital outputs
X5 Digital inputs
X6 Diagnostics
X7 Resolver
X8 Encoder
MXI1, MXI2
MMI

MSI

Extension module
Memory module

Safety module

21
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Technical data
Protective insulation

Example

Which type of protective insulation is used between the bus terminal of the device module
in slot MXI1 or MXI2 and the mains terminal X100?
» The separate potential area with the better protective insulation is decisive.

— The separate potential area of the bus terminal of the device module has a "basic
insulation”.
— The separate potential area of the mains terminal has a "reinforced insulation”.

P Result: The insulation between the X100 mains terminal and the bus terminal is of the
"reinforced insulation” type.
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Technical data
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EDS94AYCCAEN 5.0 - 06/2012

Lenze

Dimensions
- a 89 mm
b 134 mm
bl 87 mm
e 23 mm
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Installation

5 Installation

Stop!

Electrostatic discharge

Electronic components in the communication module can be damaged or
destroyed by electrostatic discharge.

Possible consequences:
« The communication module is defective.
+ Fieldbus communication is faulty or not possible.

Protective measures

« Before touching the module, make sure that you are free of electrostatic
charge.

24 l-enze EDS94AYCCAEN 5.0 - 06/2012
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Installation
Mechanical installation

5.1 Mechanical installation

i Note!

+ Only one communication module E94AYCCA (CANopen) may be inserted per
Servo Drive 9400.

+ The slot used (MX1 or MX2) can be selected freely.

5.1.1 Mounting

E94YCXX001G

[5-1] Mounting

5.1.2 Dismounting

E94AYCXX001H

[5-2] Dismounting
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Installation
Electrical installation

5.2 Electrical installation

Documentation of the standard device, control system, and plant/machine

Observe the notes and wiring instructions stated.

5.2.1 System bus (CANopen) connection

WZ0046

E94YCCA002A

» The system bus (CANopen) must be terminated with resistors (120 2) between CAN-
low and CAN-high.

» The Lenze system connector EWZ0046 with integrated terminating resistor complies
with the DS102-1 recommendation of the CAN user organisation CiA. The system
connector is not contained in the scope of supply of the communication module.

On {m Off LIy On-{i20}
=] ) =] 1) = ]I}
J00 Jh A0
i b
£
iy 4 0 iy
IN ouT IN IN

2181FEW004
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Installation
Electrical installation

Assignment of the 9-pin Sub-D plug connector

View Pin Assignment
1
1 6
N 2 CAN-LOW
Q
2o 3 CAN-GND
©) © 4
o Q
5 9 °
6
7 CAN-HIGH
8
9
5.2.2 Specification of the bus cable

We recommend the use of CAN cables according to 1ISO 11898-2:

CAN cable according to 1SO 11898-2
Cable type Twisted in pairs with shield
Impedance 120Q(95...140 Q)

Cable resistance/cross-section
Cable length <300 m: =70 mQ/m/0.25 ...0.34 mm? (AWG22)
Cable length 301...1000 m: <40 mQ/m /0.5 mm? (AWG20)

Signal propagation delay =5ns/m

EDS94AYCCAEN 5.0 - 06/2012 mnze 27
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Installation

Electrical installation

5.2.3 Bus cable length

°
1

Note!

« Itis absolutely necessary to comply with the permissible cable lengths.

« If the total cable lengths of the CAN nodes differ for the same baud rate, the
smaller value must be used to determine the max. cable length.

« Observe the reduction of the total cable length due to the signal delay of the
repeater. » Checking the use of repeaters (@ 30)

5.2.3.1 Total cable length

The baud rate also determines the total cable length.

Baud rate [kbps] Max. bus length [m]
10 8075

20 4012

50 1575

125 600

250 275

500 112

800 38

1000 12

28
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5.2.3.2 Segment cable length
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Installation

Electrical installation

The segment cable length is determined by the cable cross-section used and by the number
of nodes. Repeaters divide the total cable length into segments. If no repeaters are used,
the segment cable length is identical to the total cable length.

Max. numberof  Cable cross-section (can be interpolated)

nodes per segment

0.25 mm?
(AWG 24)
2 240 m
5 230m
10 230m
20 210 m
32 200 m
63 170 m
100 150 m

Example: selection help

Given

Total cable length to be
implemented

Number of nodes

Results

Max. possible baud rate

Cable cross-section required
(interpolated)

Cable cross-section of standard CAN
cable

EDS94AYCCAEN 5.0 - 06/2012

0.50 mm? 0.75 mm?
(AWG 21) (AWG 19)
430 m 650 m
420 m 640 m
410 m 620 m
390m 580 m
360 m 550 m
310 m 470 m
270 m 410 m

200 m

63

250 kbps

(derived from table Total cable length (L1 28))

0.30 mm? (AWG23)
(derived from the table Segment cable length (L 29))

0.34 mm? (AWG22)
» Specification of the bus cable (1 27)

Lenze

1.00 mm?
(AWG 18)

940 m
920 m
900 m
850 m
800 m
690 m
600 m

29
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Installation

Electrical installation

5.2.3.3

30

Checking the use of repeaters

Compare the values derived from tables Total cable length (2 28) and Segment cable length

(3 29).

» If the sum of the segment cable lengths is smaller than the total cable length to be
implemented, either repeaters must be used or the cable cross-section must be

increased.

» If the use of repeaters reduces the max. possible total cable length so much that it is
smaller than the total cable length to be implemented, then the cable cross-section
must be increased or less repeaters must be used or the baud rate must be decreased.

» The use of a further repeater is recommended as ...

— service interface

Advantage: trouble-free connection during bus operation is possible.

— calibration interface

Advantage: the calibration/programming unit remains electrically isolated.

Example

Given

Total cable length to be
implemented

Number of nodes
Cable cross-section
Baud rate
Repeater used

Reduction of the max. total cable
length per repeater (EMF2176IB)

Results

Max. possible total cable length
Max. segment cable length
Comparison

Conclusion

Results with 1 repeater

Max. possible total cable length

Sum of the segment cable lengths

Comparison

Conclusion

450 m

32

0.50 mm? (AWG 20)

125 kbps

Lenze repeater EMF21761B
30m

600 m
(see table Total cable length (L 28))

360 m
(see table Segment cable length (£2 29))

The max. segment cable length is smaller than the total cable length to be
implemented.

A repeater must be installed at the determined max. segment cable length
of 360 m.

570 m
(Reduction of the Total cable length (£ 28) by 30 m)
720 m

Both the possible total cable length and the segment cable lengths are larger
than the total cable length to be implemented.

1 repeater is sufficient to implement the total cable length of 450 m.

Lenze
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5.2.4 Voltage supply

» The communication module is only internally supplied with voltage via the standard
device.

P If the standard device fails, data transfer between the communication module and
other CAN nodes is interrupted.

EDS94AYCCAEN 5.0 - 06/2012 mnze
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6.1

32

Commissioning

During commissioning, the controller receives system-specific data, e.g. motor
parameters, operating parameters, responses, and parameters for the fieldbus
communication. In case of Lenze devices, this is done via codes.

The codes for the controller and for the communication are saved as a non-volatile data set
in the memory module.

In addition to codes for the configuration, there are codes for diagnosing and monitoring
the nodes.

i Note!

When parameterising the communication module, please note that the code
number depends on the slot of the Servo Drive 9400 which the communication
module is plugged into.

The first two digits of the code number indicate the slot:

« C13nnn for slot MXI1
» Parameters of the communication module for slot MXI1 (@ 107)

« Cl14nnn for slot MXI2
» Parameters of the communication module for slot MXI2 (@ 128)

Furthermore, the Communication-relevant parameters of the standard device
(@ 101) must be set.

Before initial switch-on

Stop!

Before switching on the controller for the first time, check ...
« the entire wiring with regard to completeness, earth fault and short circuit.

« whether the bus system is terminated by a bus terminating resistor at the
physically first and last node.
» System bus (CANopen) connection (2 26)
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6.2 Possible settings via DIP switches

The front DIP switches can be used to set:

o
N c b a 64 32 16 8 4 2 1

Tglg 100QQ0Enas > address (switches 1 ... 64)

Baud | oanadess » baud rate (switches a ... d)

9400CANO003

Lenze setting: all switches OFF

[6-1]  DIP switch

6.2.1 Setting the node address
P If several CAN nodes are interconnected, their node addresses must differ from each
other.
» The node address can be set with the DIP switches 1 ... 64 or via the »Engineer« (code
C13350/C14350).

» Valid address range: 1 ... 127

Node address determined by ...
DIP switch C13350/ 14350

Prerequisite At least one switch 1... 64 = ON Switches 1... 64 = OFF

The labelling on the package corresponds to the values of the individual DIP switches for
determining the node address.

DIP switch 64 32 16 8 4 2 1
Switch position OFF OFF ON OFF ON ON ON
Value 0 0 16 0 4 2 1
Node address =Sum of thevalues=16+4+2+1=23

» DIP switch positions for setting the CAN node address (1 178)

Note!

o

Switch the voltage supply of the communication module off and then on again
to activate altered settings.

- Tip!
The node address resulting from the DIP switch setting applied at last mains
power-up is indicated under C13349/1 / C14349/1.
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Possible settings via DIP switches

6.2.2 Setting the baud rate

» The baud rate can be set with the DIP switches a ... d or via the »Engineer« (code
C13351 /C14351).

» If several CAN nodes are interconnected, their baud rates must be identical.

OFF
OFF
OFF
OFF
OFF
OFF
ON
OFF
OFF

o

o

34

Switch positions

(4
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON

Note!

b
ON
OFF
ON
ON
OFF
OFF
ON
OFF
ON

OFF
ON
ON
OFF
ON
OFF
OFF
OFF
ON

Baud rate

10 kbps
20 kbps
50 kbps
125 kbps
250 kbps
500 kbps
800 kbps
1000 kbps

Automatic detection

Switch the voltage supply of the standard device off and then on again to
activate altered settings.

Tip!

The baud rate resulting from the DIP switch setting applied at last mains power-up
is indicated under C13349/2 / C14349/2.
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Settings in the »Engineer«

-] 9400_CaNopen
1§ 9400 HighLine
. E-§ M- CANopen

e CAM [5lat

~ MMl -MM220

- 3% Mo application
1 C&M on-board
LB MDEMA-OTI2 [v)

Go to the Settings tab to ...

-~ M5l - SafetpModule

E94AYCCA communication manual (CANopen®)

Commissioning

Settings in the »Engineer«

General

CaN node addiess

1 [ =

Settings |M0nitnling Diagnostics | Processz data objects | Propertiesz

E —Procedure for automatic allocation of COB IDs in the Engineer

¥ Based on port interconnection and CAM network

" Deactivate objects

{~ Do nat change

= In Ubereinstimmung mit dem "Predefined Connection Set” nach CANOpen Cid301

Mazter/Slave
CaN slave/mazter

EIMasler v”

CaM delay boot-up - Dperational
I3 (c ][00 =] msl

» setthe El node address (C13350 / C14350).
» Setting the node address (ca33)

» select the [ procedure for automatic allocation of the COB-IDs in the »Engineer«.

» configure the CAN node as a [El master or slave (C13352 / C14352).

» display [E] the time that must elapse after mains power-up before the CAN NMT
master transmits the "Start remote node" telegram via the system bus (CANopen)

(C13378 / C14378).

EDS94AYCCAEN 5.0 - 06/2012
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6.4 Initial switch-on

Documentation of Servo Drive 9400

Observe the safety instructions and residual hazards stated.

Note!

o

Establishing communication

When the communication module is externally supplied, the standard device
must also be switched on for establishing communication.

After communication has been established, communication of the externally
supplied module is independent of the on/off state of the standard device.

Activating changed settings

In order to activate changed settings ...

« execute device command "11: Save start parameters" via standard device
code C00002 and ...

 thenexecute a "CAN reset node" on the node using C00002 = 92 or switch off
and on again the voltage supply of the communication module.
Protection against uncontrolled restart

After a fault (e.g. short-term mains failure), it is sometimes not wanted or even
impermissible that the drive restarts.

In the Lenze setting of the Servo Drives 9400, the restart protection is activated.
Via the standard device code C00142 ("Auto restart after mains connection") you
can set the restart behaviour of the controller:
+ €00142 ="0: Inhibited" (Lenze setting)

— The controller remains inhibited (even if the fault is no longer active).

— The drive starts up in a controlled manner by explicit controller enable:
LOW-HIGH edge at digital input X5/RFR.

e C00142 ="1: Enabled"
— An uncontrolled restart of the drive is possible.
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7 Data transfer

Via the CANopen interface, process data and parameter values can be exchanged between
the CAN nodes. In addition, the interface enables the connection of further modules such
as distributed terminals, operator and input devices (HMIs), or external controls and
control systems.

The interface transfers CAN objects following the CANopen communication profile
(DS301, V4.02) ) developed by the umbrella organisation of CiA (CAN in Automation) in
conformity with the CAL (CAN Application Layer).

7.1 Structure of the CAN data telegram
Control field CRC delimiter  ACK delimiter
Stlart RTIl? bit ‘ CRC sequerlme ‘ ACKI slot ‘ Er|1d
Identifier ‘ ‘ User data (0 ... 8 Byte) ‘ ‘ ‘ ‘ ‘

- Network management
- Process data

- Parameter dat
1 Bit 11 Bit 1Bit | 6Bit arameter data 15Bit [ 1Bit | 1Bit | 1Bit | 7Bit

[7-1]  Basic structure of the CAN telegram

The identifier and the user data are described in detail in the following subchapters. The
other signals refer to the transfer characteristics of the CAN telegram that are not
described in this documentation.

@ Tip!

For further information please refer to the website of the CiA (CAN in Automation)
user organisation:

www.can-cia.org
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7.1.1

38

Identifier

The principle of the CAN communication is based on a message-oriented data exchange
between a transmitter and many receivers. All nodes can transmit and receive quasi-
simultaneously.

The identifier, also called "COB-ID" (Communication Object Identifier), is used to control
which node is to receive a transmitted message. In addition to the addressing, the
identifier contains information on the priority of the message and the type of the user
data.

The identifier consists of a basic identifier and the node address of the node to be
addressed:

Identifier (COB-ID) = basic identifier + node address (node ID)

Exception: For process data, heartbeat and emergency objects as well as network
management and sync telegrams, the identifier can be assigned freely by the user (either
manually or automatically by a network configurator) or is firmly allocated.

Node address (node ID)

For the purpose of unique identification, a node address, also referred to as node ID, in the
valid address range (1 ... 127) is to be assigned to each node within the CAN network.

» A node address may not be assigned more than once within a network.

» The node address can be configured with the DIP switches of the communication
module or with code C13350 / C14350.

» Setting the node address (1 33)

Lenze EDSAAYCCA EN 5.0- 06/2012



Identifier assignment

E94AYCCA communication manual (CANopen®)

Data transfer
Structure of the CAN data telegram

The system bus (CANopen) is message-oriented and not node-oriented. Each message has
a unique identification, the identifier. In the case of CANopen, a node-orientation is
achieved by the fact that for each message there is only one sender.

» The basicidentifiers for network management (NMT) and sync as well as the basic SDO
channel (SDO1) are specified in the CANopen protocol and cannot be changed.

» In the Lenze setting, the basic identifiers of the PDOs are preset according to the

"Predefined Connection Set" of DS301, V4.02. They can be changed via parameters/
indexes if required.

» Identifiers of the process data objects (1 46)

Object

Network management (NMT)

Sync

Emergency

PDO1

(Process data channel 1)

PDO2
(Process data channel 2)

PDO3
(Process data channel 3)

PDO4
(Process data channel 4)

SDO1
(Basic SDO channel)

SDO2 ...SDO10

TPDO1
RPDO1
TPDO2
RPDO2
TPDO3
RPDO3
TPDO4

RPDO4

(Parameter data channel 2 ... 10)

Node guarding, heartbeat

EDS94AYCCAEN 5.0 - 06/2012

Direction

from the device

Lenze

Basic identifier

dec
0

128
128
384
512
640
768
896
1024
1152
1280
1408
1536
1472
1600
1792

hex
0
80
80
180
200
280
300
380
400
480
500
580
600
5C0
640
700
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7.1.2 User data

All nodes communicate with each other by exchanging data telegrams via the system bus
(CANopen). The user data area of the CAN telegram contains network management data,
parameter data or process data:

Network management data
(NMT data)

» Control information on start, stop, reset, etc. of communication to certain or all nodes
of the CAN network.

Process data

(PDOs — Process Data Objects)

P Process data are transferred via the process data channel.
» The controller can be controlled using process data.

P Process data are not saved in the controller.
>

Process data are transferred between the host and the nodes to ensure a continuous
exchange of current input and output data.

v

Process data usually are unscaled/scalable raw data

» Process data are, for instance, setpoints and actual values.

Parameter data
(SDOs — Service Data Obijects)
» Parameter data are the CANopen indexes or, in the case of Lenze devices, the codes.

» The parameters are, for instance, set for the initial system set-up during
commissioning or when material is changed on the production machine.

» Parameter data are transmitted as SDOs via the parameter data channel. They are
acknowledged by the receiver, i.e. the sender receives a feedback about the
transmission being successful or not.

» The parameter data channel enables access to all Lenze parameters (codes) and
CANopen indexes.

» Parameter changes are automatically saved in the controller until the mains is
switched.

» In general, the parameter transfer is not time-critical.

» Parameter data are, for instance, operating parameters, diagnostic information and
motor data.

40 l-enze EDS94AYCCA EN 5.0 - 06/2012



7.2

E94AYCCA communication manual (CANopen®)
Data transfer
Communication phases / network management

Communication phases / network management

Regarding communication via the system bus (CANopen), the drive distinguishes between

the following states:

Status

"Initialisation"
(Initialisation)

"Pre-operational”
(before being ready for operation)

"Operational”
(ready for operation)

"Stopped"
(Stopped)

Communication object

PDO

SDO

Sync

Emergency

Boot-up

Network management (NMT)

@ Tip!

Explanation

After power-up, initialisation is executed.

 Duringthis phase, the controller does not take partinthe data transferon
the system bus (CANopen).

« All CAN-relevant parameters are written with their standard values
again.

- Afterinitialisation has been completed, the controlleris automatically set
to the "pre-operational” status.

Parameter data can be received, process data is ignored.

Parameter data and process data can be received!

Only network management telegrams can be received.

Initialisation Pre-operational Operational Stopped
o
°
° °
o
° ° °

In every state, the initialisation can be re-executed partly or completely by
transmitting appropriate network management telegrams.

EDS94AYCCAEN 5.0 - 06/2012
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7.2.1

42

[7-2]

State transitions

an

4)

(13)

Operational

NMT state transitions in the CAN network

Transition

1)

[

(3), (6)

(4), (7)
(5), (8)
(9), (10), (12)

(12),(23), (14)

°
1

NMT command State after
change

- Initialisation

- Pre-operational

Stopped

©)

Effect on process and parameter data after state change

Initialisation starts automatically when the mains is

switched on.

- During initialisation, the controller does not take part in
the data transfer.

- Afterinitialisation has been completed, the node sends a
boot-up message with an individual identifier and
automatically changes to the "pre-operational” status.

In this phase, the master determines the way in which the
node(s) takes/take part in the communication.

From here, the states are changed over by the master for the entire network.

+ Atarget address contained in the NMT command specifies the receiver(s).

« Ifthe 9400 controller has been configured as a CAN master, the state automatically changes to
"operational" after a waiting time (C13378 / C14378) has expired, and the NMT command
0x0100 ("Start remote node") is sent to all nodes.

« Data can only be exchanged via process data objects if the state is "Operational”.

0x01 xx Operational
Start Remote Node

0x80 xx Pre-operational
Enter Pre-Operational

0x02 xx Stopped
Stop Remote Node

0x81 xx Initialisation

Reset node

0x82 xx

Reset communication

Network management, sync and emergency telegrams as
well as process data (PDO) and parameter data (SDO) are
active.

Optional: When the state is changed, event and time-
controlled process data (PDOs) will be sent once.

Network management, sync and emergency telegrams as
well as parameter data (SDO) are active.

Only network management telegrams can be received.

Initialisation of all CAN-relevant parameters (DS301, V4.02)
with the stored values.

Initialisation of all CAN-relevant parameters (DS301, V4.02)
with the stored values.

Meaning of the node address in the NMT command:

+ xx =0x00: With this assignment, all nodes are addressed by the telegram (broadcast telegram).
The state can be changed for all nodes at the same time.

« xx = Node-ID: If a node address is indicated, the state will only be changed for the node

addressed.
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7.2.2 Network management telegram (NMT)

The telegram for the network management contains the identifier "0" and the command
included in the user data, which consists of the command byte and the node address.

Identifier User data (2 Byte)
COB-ID =0 command node
specifier address
1 Bit 11 Bit 1Bit | 6Bit (cs) (node ID) | 158it| 18it | 18Bit | 1Bit | 7Bit

[7-3]  Network management telegram for changing the communication phases

Command specifier (cs) NMT command

dec hex

1 0x01 Start Remote Node

2 0x02 Stop Remote Node
128 0x80 Enter Pre-Operational
129 0x81 Reset node
130 0x82 Reset communication

The changeover of the communication phases is carried out by one node, the CAN master,
for the entire network. The role of the CAN master can also assumed by the drive controller.

» Parameterising the controller as a CAN master (t 44)

Example:

Data can only be exchanged via the process data objects in the "Operational” state. To
change all nodes on the bus from "Pre-Operational” to "Operational” via the CAN master,
the following identifiers and user data must be set as follows in the transmit telegram:

» Identifier: 0x00 (network management)

» User data: 0x0100 (NMT command "Start Remote Node" to all nodes)
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7.2.3

44

Parameterising the controller as a CAN master

If the initialisation of the system bus (CANopen) and the state change from "pre-
operational” to" operational” is not carried out by a higher-level control system, the
controller can be defined to be a "quasi” master to take over this task.

The controller can be configured to be a CAN masterin C13352 / C14352.

» As a CAN master, the controller sets all nodes connected to the bus (broadcast
telegram) to the "operational" communication state using the "Start remote node"
NMT telegram. Only this communication state enables a data exchange via the process
data objects.

» In C13378 /C14378, a delay time can be set. This delay time must elapse after mains
switching before the controller transmits the "Start remote node” NMT telegram on the
system bus (CANopen).

Parameter Information Lenze setting
Value Unit
C13352/C14352 CAN slave/master Slave
C13378 /C14378 CAN delay boot-up - Operational 3000 ms
[ ]
1| Note!

Changing the master/slave operation in C13352 / C14352 will only be effective
« after switching the mains power of the controller off and then on again

or
+ bysending the NMT telegram "Reset Node" or "Reset Communication” to the
controller.

As an alternative to the "Reset node” NMT telegram, the device command
C€00002 = "92: CAN module: reset node" can be used to reinitialise the CAN-
specific device parameters.

- Tip!
The master functionality is only required for the initialisation phase of the drive
system.
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8 Process data transfer

[8-1] PDO data transfer from / to the higher-level host system

For the transfer of process data, four separated process data channels (PDO1 ... PDO4) are
available.

Definitions
P Process data telegrams between the host and the devices are distinguished as follows:
— Process data telegrams to the device (RPDO)
— Process data telegrams from the device (TPDO)
» The CANopen process data objects are designated as seen from the node's view:

— Receive PDO (RPDOXx): process data object received by a node
— Transmit PDO (TPDOXx): process data object transmitted by a node

i Note!

Data can only be exchanged via the process data objects if the state is
"Operational".

» Communication phases / network management (@ 41)
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8.1
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Identifiers of the process data objects

In the Lenze setting, the identifier for the process data objects PDOL1 ... PDO4 results from
a basic identifier and the node address set in C13350 / C14350:

Identifier (COB-ID) = basic identifier + node address (node ID)

» Inthe Lenze setting, the basic identifiers of the PDOs are preset according to the
"Predefined Connection Set" of DS301, V4.02.

» The identifiers for the PDOs can be set individually via the Lenze codes and CANopen
indexes listed in the following table. Thus, you can also set an identifier independently
of the node address for certain PDOs.

Process data object Basic identifier Individual setting
dec hex Lenze code CANopen index
PDO1 RPDO1 512 0x200 C€13321/1 1-1400/1
C14321/1
TPDO1 384 0x180 C13320/1 1-1800/1
C€14320/1
PDO2 RPDO2 768 0x300 C13321/2 1-1401/1
C14321/2
TPDO2 640 0x280 C€13320/2 1-1801/1
C14320/2
PDO3 RPDO3 1024 0x400 C€13321/3 1-1402/1
C14321/3
TPDO3 896 0x380 C€13320/3 1-1802/1
C14320/3
PDO4 RPDO4 1280 0x500 C13321/4 1-1403/1
C14321/4
TPDO4 1152 0x480 C13320/4 1-1803/1
C14320/4
[ ]
1| Note!

When the node address has been changed (C13350 / C14350) and then "Reset
node" (C00002 = 92) has been executed, the subcodes of C13320 / C14320 and
C13321 / C14321 are automatically reset to the identifiers resulting from the
respective basic identifier and the node address set.

- Tip!
The "Predefined Connection Set" can be re-established anytime using the following
device commands of C00002:
« "93: CAN on board: Pred.Connect.Set" for CAN on board
+ "94: CAN module: Pred.Connect.Set" for communication module E94AYCCA

Lenze EDSAAYCCA EN 5.0- 06/2012



8.2 Transmission type

E94AYCCA communication manual (CANopen®)
Process data transfer
Transmission type

The process data objects are transmitted in an event-controlled or time-controlled way.

» Event-controlled: The PDO is sent if a special device-internal event has occurred, for
instance, when the data contents of the TPDO have changed or when a transmission
cycle time has elapsed.

» Synchronous: A TPDO (or RPDO) is transmitted (or received) after the device has
received a sync telegram (with identifier 0x80).

» Cyclically: The PDOs are transmitted in fixed time intervals after the transmission cycle
time has elapsed.

The table shows that combinations of logic operations (AND, OR) are also possible between
the different transmission modes:

Transmission type

0
1..240
254, 255

Transmission type

0
1..240
254,255

EDS94AYCCA EN 5.0 - 06/2012

PDO transmission Logic operation
cyclic synchronous event-controlled
° ° AND
[ ] -
° ® OR

Description

The PDO is transmitted at every sync in an event-controlled manner (e. g. by means of a bit
change within the PDO).

SYNC (with response)
« Selection n=1: The PDO is transmitted with every sync.
« Selection 1 < n < 240: The PDO is transmitted with every n-th sync.

Event-controlled (with mask) with cyclic overlay

If this value is entered, the PDO transmission is event-controlled or cyclic.

(Note: The values "254" and "255" have the same meaning).

For cyclic overlay, a cycle time must be set for the respective PDO. In this case, cyclic
transmission takes place in addition to event-controlled transmission (e.g. through a bit
change in the PDO).

Lenze a7



E94AYCCA communication manual (CANopen®)

Process data transfer
Transmission type

The communication parameters (as e.g. transmission mode and cycle time) can be freely
adjusted for any PDO and independent of the settings of other PDOs:

Parameter Information Lenze setting
Value Unit

C13322/1..4 CAN TPDOx Tx mode 254
C14322/1..4

C13323/1..4 CAN RPDOx Rx mode 254
C14323/1..4

C€13324/1..4 CAN TPDOx delay time 0 1/10 ms
C14324/1..4

C13356/1..4 CAN TPDOXx cycle time 0 ms
C14356/1..4

- Tip!
The setting can also be made via the following CANopen objects:

 1-1400 ...1-1403: Communication parameters for RPDO1 ... RPDO4
 1-1800...1-1803: Communication parameters for TPDOL1 ... TPDO4
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8.3 Masking of the TPDOs for event control

For TPDO1 .. TPDO4, a mask can be parameterised for every byte. In case of event-
controlled transmission of a PDO, only the masked bits are used for the event control.

» Mask "0x0" means that no bit of the corresponding byte triggers the transmission.

» Mask "0xff" means that each bit of the corresponding byte can trigger the
transmission.

Short overview: Parameters for masking the TPDOs

Parameter Information Lenze setting
C€13311/1..8 CAN TPDO1 mask byte x 0x00
C14311/1..8

C€13312/1...8 CAN TPDO2 mask byte x 0x00
C14312/1..8

C13313/1...8 CAN TPDO3 mask byte x 0x00
C14313/1..8

C13314/1...8 CAN TPDO4 mask byte x 0x00
C14314/1..8
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8.4 Synchronisation of PDOs via sync telegram

In case of cyclic transmission, one or several PDOs are transmitted or received at fixed time
intervals. For synchronising the cyclic process data, an additional special telegram, the sync
telegram, is used.

» The sync telegram is the trigger point for the transmission of process data from the
frequency inverters to the master and for the acceptance of process data from the
master by the slaves.

» For sync-controlled process data processing, the sync telegram must be generated
accordingly.

» The response to a sync telegram is determined by the transmission type selected.
» Transmission type (@ 47)

General procedure

e

1 Sync cycle time (C01121)

[8-2]  Synctelegram

A. After the sync telegram has been received, the slaves send the synchronous process
data to the master (TPDOs). The master reads them as process input data.

B. When the sending process has been completed, the slaves (RPDOs) receive the process
output data (from the master).

— All other telegrams (e.g. parameters or the event-controlled process data) are
accepted acyclically by the slaves after the transmission has been completed
successfully.

— The acyclic data are not shown in figure [8-2] They must be considered when the
cycle time is dimensioned.

C. The data in the slave is accepted with the next sync telegram if the Rx mode is set to
1...240. When the Rx mode is set to 254 or 255 the data is accepted in the next device
cycle independent of the sync telegram.
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Short overview: Parameters for synchronisation via sync telegram

Parameter Information

C13367 CAN SYNC Rx identifier
€14367

C13368 CAN SYNC Tx identifier
€14368

€00369/1 CAN SYNC transmit cycle time
C01120 Sync source

Cco1121 Sync cycle time
C01122 Sync phase position
co1123 Sync tolerance
C01124 Sync-PLL increment
C01130 Sync application cycle

Sync source

Process data transfer

Synchronisation of PDOs via sync telegram

Lenze setting

Value Unit
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[ ]
[
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

C01120 is used to select the source of the synchronisation signals. Basically, only one

source can synchronise the node.

Sync cycle time

Time with which the internal phase-locking loop (PLL) expects the synchronisation signals.
The time must be set in C01121 in accordance with the cycle of the synchronisation source

selected in C01120.

i Note!

For synchronisation via the system bus (CANopen), only integer multiples of

1000 ps should be set in C01121.

Example: For the system bus (CANopen), the interval between two synchronisation signals
has been set to 2 ms. If the system bus (CANopen) is to be used as synchronisation source,
a sync cycle time of 2000 ps must be set in C01121.
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Sync phase position

The phase position defines the zero point of time for the application relating to the
synchronisation signal (bus cycle). Since PDO processing is integrated in the system part of
the application, the instant of the PDO acceptance also changes if the phase position is
changed.

» If 0 is set, the application is started together with the synchronisation signal.

» If avalue > 0is set, the application starts by the set time interval before the
synchronisation signal arrives (the phase position acts negatively).

Example: If the phase position is set to 400 ps, the system part of the application starts
400 ps before the synchronisation signal arrives.

i Note!

From Servo Drive 9400 software version V3.0:

The effect of the sync phase position can be influenced by the application cycle
setin C01130. For the Lenze setting of C01130, the behaviour remains as before.

Sync tolerance
Time slot for monitoring the synchronisation signal via the LS_SyncInput system block.

» If the last synchronisation signal has been within this time slot around the expected
value, the SYNC_bSyncinsideWindow output of the LS_Synclnput system block is set to
TRUE.

» This setting does not affect the synchronisation process.

Sync-PLL increment

If the cycle times of the synchronisation signal and the phase-locking loop (PLL) differ from
each other, the setting in C01124 defines the increment with which the phase-locking loop
can be readjusted.

» If the system bus (CANopen) is used as synchronisation source, the recommended time
increment for deviations is 109 ns (Lenze setting).
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Sync application cycle

This parameter influences the effect of the sync phase position (C01122) with regard to the
instant of acceptance of the synchronous PDOs by the application or the instant of
transmission of the synchronous PDOs to the system bus (CANopen).

For Servo Drive 9400 software versions lower than V3.0 the following applies:
» The sync application cycle is permanently set to 1000 ps.

» The resulting PDO delay can be calculated with the following formula taking into
consideration an internal processing time of 150 s:

PDO delay= (sync cycle time - sync phase position + 150 ps) modulo 1000
From Servo Drive 9400 software version V3.0 the following applies:

» The syncapplication cycle can be set in C01130. The value set is automatically rounded
down to full 1000 ps.

» The resulting PDO delay can be calculated with the following formula, taking an
internal processing time of 150 s into consideration:
PDO delay= (sync cycle time - sync phase position + 150 ps) modulo C01130

i Note!

If the sync application cycle in C01130 is set higher than the sync cycle time
(C01121), the response is undefined. The same applies if the sync phase position
(C01122) is set higher than the sync cycle time (C01121).

In these cases, usually no synchronous PDOs are transmitted via the system bus
(CANopen) anymore.

EDS94AYCCAEN 5.0 - 06/2012 wnze 53



E94AYCCA communication manual (CANopen®)

Process data transfer
Synchronisation of PDOs via sync telegram

8.4.2 Effect of C01130 on the sync phase position
Example 1:
ASYNC (1) ft SYNC
150 ps 150 ps
& “m @ e B
- _‘m 2 |
1 Synccycle time (C01121) =2000 ps
Sync phase position (C01122) =0ps
Sync application cycle (C01130) =1000 ps
A Instant of acceptance/transmission of synchronous PDOs
B Inactive instant of acceptance
n Device cycle
Example 2:
A SYNC (1) ASYNC
e (3] ,
A Bl A {e] Al
n-1 _‘ n+1 n+2 n+3
1 Synccycle time (C01121) =2000 ps
2 Sync phase position (C01122) =400 ps
Sync application cycle (C01130) =1000 ps
3 PDO delay =(C01121-C01122 + 150 ps) modulo C01130 = 750 ps
A Instant of acceptance/transmission of synchronous PDOs
B Inactive instant of acceptance
n Device cycle
Example 3:
A SYNC (1) ASYNC
e ) "
B &l Bl A Bl
n-1 _‘ n+1 n+2 n+3
1 Synccycle time (C01121) =2000 ps
2 Sync phase position (C01122) =400 ps
Sync application cycle (C01130) =2000 ps
3 PDO delay =(C01121-C01122 + 150 pus) modulo C01130 = 1750 ps
A Instant of acceptance/transmission of synchronous PDOs
B Inactive instant of acceptance

54

Device cycle
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Example 4:
ASYNC (1 ASYNC
. (2) [3) .
A {E} A Bl 1]
n+1 n+2 n+3 n+4

1 Synccycle time (C01121) =2000 ps
2 Sync phase position (C01122) =1400 ps

Sync application cycle (C01130) =1000 ps

PDO delay =(C01121-C01122 + 150 ps) modulo C01130 = 750 ps

3
A Instant of acceptance/transmission of synchronous PDOs
B Inactive instant of acceptance

n Device cycle

EDS94AYCCA EN 5.0 - 06/2012 l-enze 55



E94AYCCA communication manual (CANopen®)
Process data transfer
PDO mapping

8.5 PDO mapping

With Servo Drives 9400 Highline, you can map the process data individually. For this
purpose, the »Engineer« provides a port configurator.

i Note!

The port mapping is no configuration that can be carried out online for the Servo
Drive 9400. For this purpose, an update of the »Engineer« project and a
subsequent download of the application is always required.

The »Engineer« screenshots illustrated in the following are only examples of the
setting sequence and the resulting screens displayed.

Depending on the software version of the controller and the version of the
»Engineer« software installed, the screenshots in this documentation may differ
from the actual »Engineer« screens.
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Implementing PDO mapping with the »Engineer«

Example

A project to be created in the »Engineer« consists of a master drive (master) and a
slave drive (slave). Among other things, for instance PDOs are to be exchanged
between the two drives via the system bus (CANopen). In the following, the
parameterisation of the master drive is described.

On the Process data objects tab, the parameters for the receive objects
(RPDO1 ... RPDO4) and transmit objects (TPDO1 ... TPDO4) can be set.

Settings for receive objects (RPDOL1 ... RPDO4)

EDS94AYCCAEN 5.0 - 06/2012

E--ﬂ 9400 _CANopen Settingsl Mnnitoringl Diagnostics  Frocess data objects |F'n:u|:uerties|
EQ] 3400 HighLine 'E Show port variables 88 Goto application @ Edit POO
© B M= - CaNopen
o] CAMI[Skt1]

@ MMI - MM220 Receive objects

oy Transfer mode
2 L-ijla-'iﬁcfztt_li,-iodule : nlasynchronous - manufacturer-s ¥ |
: -1 CAN on-board - @« RPDO3 Resulting code walue
@ MDXMADOTIIZY) . = RFDO4 [C][254
Send objects anitaring time
-~ » TPDO1 |E|3':":":'—i|“"3|
e xggi Iribit tirme
- @ TPDO4 |E| |

ﬂ ¥ Automatic selection
COB-ID

[Cl[mgo000000 . |

Mapped ports

_|§| Part name | Dffzet |

El Transfer mode of RPDOx (C13323/1...4 / C14323/1...4)

F Monitoring time for RPDOx (C13357/1...4 / C14357/1...4)

« If adifferent value than "0" is entered, the RPDO is expected after the time set
has elapsed.

« If the RPDO is not received within the monitoring time, an error response
parameterised under C13591/1..4 / C14591/1.. 4 is initiated.

E] The inhibit time is not relevant for receive objects.

1 Display/setting of the RPDOx COB-ID (C13321/1...4 / C14321/1...4)
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Settings for transmit objects (TPDO1 ... TPDO4)

=] 9400_CANopen
5§ 3400 HighLine
© E-§ M= -CaMopen

------ 1 CAMISkat1]
@ MMI-MMZ20

@ M5l - SafetpModule
&/ Mo application
| CAN on-board
L MDRMADTI12(Y)

Settingsl Mnnitoringl Diagnostics  Process data objects |F'n:u|:nerties

{2 Show port variables 38 Goto application ¢ Edit PDO

Receive objects
- @ RPDO1
- @ RPDOZ
- @ RPDO3
- @ RPDO4
Send objects

- @ TPDOZ2
- = TPDO3
- @ TPDO4

Mapped ports

Transfer mode

|n|asynchronous - manufacturer-s v||

Resulting code value

[C][254

Transmizzian time

(21 CO——

Ithibsit tirne

|E]|23 i]mumsl

EIIF Automatic selection
COB-ID

[Cl[mgo000000 . |

_|§| Part name

El Transfer mode of TPDOx (C13322/1...4 / C14322/1...4)

[ Transfer time of TPDOx (C13356/1...4 / C14356/1...4)

« [f adifferent value than "0" is entered, the TPDO is transmitted without further
consideration of the transport type after the time set has elapsed.

El Inhibit time/delay time for TPDOx (C13324/1...4 / C14324/1...4)
+ Minimum time between the transmission of two identical TPDOs.

1 Display/setting of the TPDOx COB-ID (C13320/1...4 / C14320/1...4)

Lenze
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2. Onthe Ports tab, input ports and output ports can be created using the New Input
and New Output buttons.

E"ﬂ 9400_CAMopen Application Parametersl FB Edilorl Temminal assignment  Forts |User menul Diagnoslicsl 8]
[SRCT 5400 HighLine |=ﬁNew Input <35 Mew Outputl 5¢ Rename Dielete:
Eﬁ Ml - CANopen
e | CAM[Shat 1] Input ports Mo application Output ports
¥ ML MZ20

¥ M5! - SafetyModule
& Mo application
----- 1 CAN on-board
v MDREMAOTT-12 [Y)

[Application]

In the example, two output ports and one input port have been created for the
master drive (master).

+ A port exactly corresponds to a PDO object.
« For each port, element variables have been defined.

splication F'alametersl FEB Editnll Temminal assignment  Ports |User menul Diagnnsticsl Data Ioggerl Oszcillozcope | All parameters | Propertic

@New Input @ Mewy Output -55 Rename Celete

Input ports No application Output ports

bazter Rx_Paort] . - L

. [Application) s | Master Tx Port?

Mapping network default interconnection

<niot mapped: Interface: CAM [Slat 1]

Metwork: <not connected: Etwork default
change...

Application vanables

| Hame Tupe Length | Index Online

u32_SetSpeed DwiRD |32 et offline Change Variable...
#1B_fnaloge IMT 16 i offling

ua_Status BYTE g i offling

The following element variables are transmitted via TPDO1 (Master Tx_Port1):
« u32_SetSpeed, type DWORD, 32 bits

« s16_Analog2, type INTEGER, 16 bits

« u8 Status, type BYTE, 8 bits
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3. The application can be downloaded to the Servo Drive 9400 with the menu
command Online=Transfer application to device.

When all PDOs have been programmed and the application has been completed, it
can be downloaded to the Servo Drive 9400. All CAN parameters will be transferred
according to the settings made in the »Engineer« project.
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9 Parameter data transfer

SDO2

9400CAN005-2

[9-1] Parameter data transfer via available parameter data channels

Parameters are values stored in codes on Lenze controllers.

Ten separate parameter data channels are available for parameter setting, enabling the
simultaneous connection of several devices for configuration.

Parameter data are transmitted via the system bus (CANopen) as SDOs ("Service Data
Objects") and acknowledged by the receiver. The SDO enables read and write access to the
object directory. Indexes (e.g. 1-1000) ensure access to device parameters and functions
included in the object directory. To transfer SDOs, the information contained in the user
data must comply with the CAN-SDO protocol.
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Identifiers of the parameter data objects

In the Lenze setting, the identifier for the parameter data objects SDO1 ... SDO10 results
from a basic identifier and the node address set in C13350 / C14350:

Identifier (COB-ID) = basic identifier + node address (node ID)

» Inthe Lenze setting, the basic identifiers of the SDOs are preset according to the
"Predefined Connection Set" of DS301, V4.02:

Parameter data object Direction Basic identifier
from the device to the device dec hex
SDO1 [ J 1408 580
(Parameter data channel 1) ° 1536 600
SDO2 ...10 ° ° Deactivated
(Parameter data channel 2 ... 10)
Node guarding, heartbeat ° 1792 700
Boot-up L] 1792 700

i Note!

Please observe that the parameter data channels 2 ... 10 are deactivated in the
Lenze setting.

The procedure for activating these parameter data channels is explained in the
description for parameters C13372 / C14372 to C13374 / C14374 or in the
description for the implemented CANopen object [-120x.

» Example (1 166)
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9.2 User data

Structure of the user data of the parameter data telegram

Command Index Subindex Data 1 Data 2 Data 3 Data 4
Low byte High byte Low word High word
Low byte High byte Low byte High byte

Note!

o

User data are displayed in the Motorola format.

» Examples for a parameter data telegram (69)

The following subchapters describe the user data in detail.
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Command
4th byte 5th byte 6th byte 7th byte 8th byte
Command Index Subindex Data1l Data 2 Data 3 Data 4

Low byte High byte Low word High word
Low byte High byte Low byte High byte

The following commands can be transmitted or received for writing and reading the
parameters:

Command Data length Information

hex dec
Write request 0x23 35 4 bytes Writing a parameter to the controller.
0x2B 43 2 bytes
Ox2F 47 1 byte
0x21 33 Block
Write response 0x60 96 4 bytes Acknowledgement by the controller regarding a write
request.
Read request 0x40 64 4 bytes Reading a parameter from the controller.
Read response 0x43 67 4 bytes Response from the controller to a read request with the
Ox4B 75 2 bytes current parameter value.
Ox4F 79 1 byte
0x41 65 Block
Error response 0x80 128 4 bytes Response from the controller when the read/write request

could not be executed correctly.
» Error messages ((d 67)

In detail, the command byte contains the following information:

Command specifier (cs) Toggle (t) Length* e s

Bit 7 Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Write request 0 0 1 0 0/1 0/1 1 1
Write response 0 1 1 0 0 0 0 0
Read request 0 1 0 0 0 0 0 0
Read response 0 1 0 0 0/1 0/1 1 1
Error response 1 0 0 0 0 0 0 0

*Bit coding of the length: 00 = 4 bytes, 01 = 3 bytes, 10 = 2 bytes, 11 = 1 bytes
e: expedited (shortened block service)
s: segmented (normal block service)

@ Tip!

Further commands are defined in the CANopen specification DS301, V4.02 (e.g.
segmented transfer).
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9.2.2 Addressing through index and subindex
4th byte 5th byte 6th byte 7th byte 8th byte
Command Index Subindex Data 1 Data 2 Data 3 Data 4
Low byte High byte Low word High word

Low byte High byte Low byte High byte

A parameter (Lenze code) is addressed according to the following formula:
Index = 24575 - (Lenze code number)

Example
The parameter C00011 (motor reference speed) is to be addressed.
Calculation:

» Index:
— Decimal: 24575 - 11 = 24564
— Hexadecimal: OxX5FFF - 0xB = Ox5FF4

» Subindex: 0x00 (subindex 0, since the parameter has no subcodes.)

Entries:
rinbyte | ot byte
Command Index Subindex Datal Data 2 Data 3 Data 4

OxF4 Ox5F 0x00
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Datal...data 4

Command Index Subindex Data 1 Data 2 Data 3 Data 4
Low byte High byte Low word High word
Low byte High byte Low byte High byte

A maximum of 4 bytes is available for parameter value entries. The bytes are assigned as
follows, depending on the data format:

5th byte 6th byte 7th byte 8th byte

Parameter value (1 byte) 0x00 0x00 0x00
Parameter value (2 bytes) 0x00 0x00
Low byte High byte
Parameter value (4 bytes)
Low word High word
Low byte High byte Low byte High byte

Note!

o

The Table of attributes (1 149) contains a scaling factor for Lenze parameters in
the "factor” column. The scaling factor is important for the transfer of parameter
values which are represented with one or several decimal positions in the
parameter list.

When the scaling factor is > 1, the value must be multiplied by the scaling factor
before being transmitted to be able to transmit the value as an integer. On the
SDO client side, the integer must by divided by the scaling factor again to obtain
the original value with decimal positions.

Example

For a code with the scaling factor "100" and the data format U32 the value "123.45" is to
be transmitted.

Calculation:
» Value to be transmitted = scaling factor x value
> Data (; _4) =100 x 123.45 = 12345 (0x00 00 30 39)

Entries:
4th byte 5th byte 6th byte 7th byte 8th byte
Command Index Subindex Data1l Data 2 Data 3 Data 4

0x39 0x30 0x00 0x00

Lenze EDSAAYCCA EN 5.0- 06/2012



9.24

E94AYCCA communication manual (CANopen®)

Parameter data transfer
User data

Error messages

Command Index Subindex Error code
0x80 Low byte High byte Low word High word
(128)

Low byte High byte Low byte High byte
In case of an error, the addressed node generates a telegram with the "Error Response”
(0x80) command.

» The telegram contains the index and subindex of the code in which an error has
occurred.

P Bytes 5 ... 8 contain the error code.
— The error codes are standardised in accordance with DS301, V4.02.

— The representation of the error codes is reversed to the read direction (see the
following example).

Example
The representation of the error code "0x06040041" in bytes 5 ... 8:

Command Index Subindex Error code
0x41 0x00 0x04 0x06
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Error codes

Error code

0x0503 0000
0x0504 0000
0x0504 0001
0x0504 0002
0x0504 0003
0x0504 0004
0x0504 0005
0x0601 0000
0x0601 0001
0x0601 0002
0x0602 0000
0x0604 0041
0x0604 0042
0x0604 0043
0x0604 0047
0x0606 0000
0x0607 0010
0x0607 0012
0x0607 0013
0x0609 0011
0x0609 0030
0x0609 0031
0x0609 0032
0x0609 0036
0x0800 0000
0x0800 0020
0x0800 0021
0x0800 0022
0x0800 0023

Explanation

Toggle bit not changed.

SDO protocol expired.

Invalid or unknown client/server command specifier.
Invalid block size (block mode only).

Invalid processing number (block mode only).

CRC error (block mode only).

Memory does not suffice.

Object access not supported.

Attempted read access to a writable only object.
Attempted write access to a readable only object.

Object not listed in object directory.

Object not mapped to PDO.
Number and length of objects to be transferred longer than PDO length.

General parameter incompatibility.

General internal device incompatibility.

Access denied because of hardware error.

Unsuitable data type (unsuitable service parameter length).
Unsuitable data type (service parameter length exceeded).

Unsuitable data type (service parameter length too short).

Subindex does not exist.

Parameter value range exceeded.

Parameter values too high.

Parameter values too low.

Maximum value falls below minimum value.

General error.

Data cannot be transferred/stored for application.

Data cannot be transferred/stored for application due to local control.

Data cannot be transferred/stored for application due to current device status.

Dynamic generation of object directory not successful or no object directory available (e.g.
object directory generated from file, generation not possible because of a file error).

Lenze
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9.3 Examples for a parameter data telegram

9.3.1 Reading parameters

Task: The heatsink temperature of 43 °C (code C00061, data format INTEGER32, scaling
factor 1) is to be read from the controller with node address "5".

Telegram to drive

Identifier User data
3rd byte | 4thbyte | 5thbyte | 6thbyte | 7th byte | 8th byte
Command Index Subindex Data1l Data 2 Data 3 Data 4
0x0605 0x40 0xC2 Ox5F 0x00 0x00 0x00 0x00 0x00

Explanations of the telegram to the drive

Identifier =1536 + node address = 1536 + 5 = 1541 = 0x0605
(1536 = basic identifier SDO1 to the controller)
Command = 0x40 = "Read Request" (read request of a parameter from the controller)
Index = 24575 - code number = 24575 - 61 = 24514 = 0x5FC2
Subindex =0 (code C00061 has no subcodes)

Response telegram from drive (if data have been transmitted correctly)

Identifier User data
1st byte 2nd byte | 3rd byte | 4th byte | 5th byte | 6th byte | 7th byte | 8th byte
Command Index Subindex Data1l Data 2 Data 3 Data 4
0x0585 0x43 0xC2 Ox5F 0x00 0x2B 0x00 0x00 0x00

Explanations of the telegram from the drive

Identifier = 1408 + node address = 1408 + 5 = 1413 = 0x0585
(1408 = basic identifier SDO1 from the controller)
Command = 0x43 = "Read Response"” (response to read request with current value)
Index as in telegram to the drive
Subindex
Datal..4 = 0x0000002B = 43 [°C]
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Writing parameters

Task: The rated current of the connected motor with |, ;1.4 = 10.2 A (code C00088) is to be
entered in the controller with node address "2".

Telegram to drive

Identifier User data
2nd byte | 3rdbyte | 4thbyte | 5thbyte | 6th byte | 7thbyte | 8th byte
Command Index Subindex Data1l Data 2 Data 3 Data 4
0x0602 0x23 OxA7 Ox5F 0x00 0x66 0x00 0x00 0x00

Explanations of the telegram to the drive

Identifier =1536 + node address = 1536 + 2 = 1538 = 0x0602
(1536 = basic identifier SDO1 to the controller)
Command = 0x23 = "Write Request" (write request of a parameter to the controller)
Index = 24575 - code number = 24575 - 88 = 24487 = Ox5FA7
Subindex =0 (code C00088 has no subcodes)
Datal..4 =10.2x10=102 = 0x00000066

(Value for motor current, data type U32; display factor 1/10)

Response telegram from drive (if data have been transmitted correctly)

Identifier User data
2nd byte | 3rdbyte | 4thbyte | 5thbyte | 6thbyte | 7thbyte | 8th byte
Command Index Subindex Data1l Data 2 Data 3 Data 4
0x0582 0x60 OxA7 Ox5F 0x00 0x00 0x00 0x00 0x00

Explanations of the telegram from the drive

Identifier = 1408 + node address = 1408 + 2 = 1410 = 0x0582
(1408 = basic identifier SDO1 from the controller)
Command = 0x60 = "Write Response" (acknowledgement of the write access from the controller)
Index as in telegram to the drive
Subindex
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9.3.3 Reading block parameters

Task: The firmware version (code C00099) is to be read from the parameter set of the
controller with node address "12". The firmware version has a length of 11 ASCllI characters
and is transmitted as a block parameter. In each block, the data width from the 2nd to the
8th byte within the user data is occupied.

Telegram 1 to the drive: read request

Identifier User data
2nd byte | 3rdbyte | 4thbyte | 5thbyte | 6th byte | 7thbyte | 8th byte
Command Index Subindex Data1l Data 2 Data 3 Data 4
0x060C 0x40 0x9C Ox5F 0x00 0x00 0x00 0x00 0x00

Explanations of the telegram to the drive

Identifier =1536 + node address = 1536 + 12 = 1548 = 0x060C
(1536 = basic identifier SDO1 to the controller)
Command = 0x40 = "Read Request" (read request of a parameter from the controller)
Index = 24575 - code number = 24575 - 99 = 24476 = 0x5F9C
Subindex =0 (code €C00099 has no subcodes)

Response telegram 1 from the drive: Data of the block length (11 characters)

Identifier User data
2nd byte | 3rdbyte | athbyte | 5thbyte | 6thbyte | 7thbyte | 8th byte
Command Index Subindex Data1l Data 2 Data 3 Data 4
0x058C 0x41 0x9C Ox5F 0x00 0x0B 0x00 0x00 0x00

Explanations of the telegram from the drive

Identifier = 1408 + node address = 1408 + 12 = 1420 = 0x058C

(1408 = basic identifier SDO1 from the controller)
Command = 0x41 = "Read Response"” (response is a block telegram)
Index as in telegram to the drive
Subindex
Datal..4 = 0x0000000B = data length of 11 characters in ASCl format
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Telegram 2 to the drive: Request of the 1st data block

Identifier User data
2nd byte | 3rdbyte | athbyte | 5thbyte | 6thbyte | 7thbyte | 8th byte
Command Data 1 Data 2 Data 3 Data 4 Data 5 Data 6 Data 7
0x060C 0x60 0x00 0x00 0x00 0x00 0x00 0x00 0x00

Explanations of the telegram to the drive

Command = 0x60 = "Read Segment Request" (request: read data block)
+ Bit 4 =0 (toggle bit)

Influence of the toggle bit to the request command

The individual blocks are toggled successively, i.e. first the request with command "0x60" is
effected (= 0110*0000y;,,), then command "0x70" (= 0111*0000;,), then "0x60" again, etc.
*Toggle bit

Response telegram 2 from the drive: Send 1st data block

Identifier User data
2nd byte | 3rdbyte | 4thbyte | 5thbyte | 6th byte | 7thbyte | 8th byte
Command Data 1 Data 2 Data 3 Data 4 Data 5 Data 6 Data 7
0x058C 0x00 0x30 0x31 Ox2E 0x30 0x30 Ox2E 0x30

Oasc 1asc *asc Oasc Oasc *asc Oasc

Explanations of the telegram to the drive

Command =0x00 = 00000000y,
+ Bit4 =0 (toggle bit)
Influence of the toggle bit to the transmission command
« The first response of the controller in the command byte is "0x0000*0000;," if bytes 2 ... 8
are completely occupied by data and further telegrams are following.

« The second response of the controller in the command byte is "0x0001*0000y,;," if
bytes 2 ... 8 are completely occupied by data and further telegrams are following, etc.

*Toggle bit
Datal..7 ="01.00.0" (ASClI representation)
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Telegram 3 to the drive: Request of the 2nd data block

Identifier User data
2nd byte | 3rdbyte | athbyte | 5thbyte | 6thbyte | 7thbyte | 8th byte
Command Data 1 Data 2 Data 3 Data 4 Data 5 Data 6 Data 7
0x060C 0x70 0x00 0x00 0x00 0x00 0x00 0x00 0x00

Explanations of the telegram 3 to the drive

Command = 0x70 = "Read Segment Request" (request: read data block)
+ Bit 4 =1 (toggle bit)

Response telegram 3 from the drive: Send 2nd data block with end identifier

Identifier User data

Command Data 1 Data 2 Data 3 Data 4 Data 5 Data 6 Data 7
0x058C 0x17 0x30 Ox2E 0x30 0x30 0x00 0x00 0x00

oasc *asc oasc oasc

Explanations of the telegram 3 from the drive

Command =0x17 =00010111p;,:
+ Bit0 =1 (end of transmission)
+ Bit1...bit 3 =011, (3 bytes do not contain any data)
+ Bit4 =1 (toggle bit)

Influence of the end bit and the residual data length on the transmission command

« The end of transmission is reported by the set end bit 0.

« By meansof bit 1... 3, the number of bytes which do not contain data anymore is announced.
* Toggle bit

Datal..7 ="0.00" (ASClI representation)
The result of the data block transfer is: "01.00.00.00"
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10 Monitoring

10.1 Node guarding protocol

In a CAN network, the node guarding protocol serves to monitor the connection between
the NMT master and the NMT slave(s). If the controller was parameterised as NMT master,
it can monitor up to 32 NMT slaves.

General procedure

NMT master NMT slave

request RTR indication
T > > > T
S ! ) 7 0 S
© confirmation response ©
(0] I (0]
E| = £
- 'E -
QL [ Q2
3| & 3
x o x
(0] (0]
-E request RTR indication E
o -+ > > > o
g I 0 g
o O

confirmation ‘ response
e IMOMIS B

«

Node life time
Node life time

I con}ﬂaﬁtion indizdfion |

Node guarding - EMERGENCY Life guarding
event event

t: Toggle bit
s: NMT slave status (4: Stopped, 5: Operational, 127: Pre-Operational)

A

[10-1] Node guarding protocol

1. The NMT master within cyclic time intervals sends a data telegram to the NMT slave,
which is referred to as "Remote Transmission Request" (RTR).

2. The NMT slave then returns a response telegram ("Response”) to the NMT master.
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Telegram structure

RTR telegram

» The RTR telegram from the NMT master has the following identifiers:
Identifier (COB-ID) = 1792 + node address of the NMT slave

» The RTR telegram does not contain any user data.

» The RTR bit in the arbitration field of the RTR telegram is set to the valency LOW
(dominant level).

Response telegram

» The response telegram from the requested NMT slave has the same identifier as the
RTR telegram received by the NMT master.

» The user data (1 byte) contains the NMT slave status and the toggle bit (see the
following description).

NMT slave state (s)

NMT stave status I —

Communication status Decim(a; value (t) NMT slave state (s)
H Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit1 Bit 0
Stopped 4 0/1 0 0 0 0 1 0 0
Operational 5 0/1 0 0 0 0 1 0 1
Pre-operational 127 0/1 1 1 1 1 1 1 1
Toggle bit (t)

» The toggle bit (t) in the response telegram has the value "0" when the node guarding
protocol is activated for the first time.

» The toggle bit (t) must change its value with each response.

i Note!

The toggle bit is monitored by the NMT master.

If a telegram is received with a toggle bit value that has not changed compared
to the previously received telegram, it will be treated as if it were not received,
i.e. the monitoring time is not reset and elapses further.

The toggle bit can only be reset to the value "0" by the "Reset Communication”
telegram of the NMT master.

EDS94AYCCA EN 5.0 - 06/2012 l-enze 75



E94AYCCA communication manual (CANopen®)

Monitoring
Node guarding protocol

10.1.2 Parameter setting

Short overview of parameters for the "Node Guarding" monitoring function:

Parameter Information Lenze setting Assignment
Value Unit Master Slave
C13382 /C14382 CAN guard time 0 ms °
C13383/C14383 CAN 0 ®
life time factor

C13386/C14386 CAN node guarding 0x00000000 °

C€13387 /C14387 CAN node guarding activity °

C13388 /14388 CAN node guarding status o

C13612 / C14612 Resp. CAN node guarding error No response °

C13614 /C14614 Resp. CAN life guarding error No response

C13625/C14625 CAN behaviour in the case of error Pre-operational state ®

Highlighted in grey = display parameter

Guard time

The time interval with which the NMT master transmits the RTR telegram is the guard
time.

» For each NMT slave to be monitored an individual time interval can be set.

» The RTR telegram prompts the NMT slave to send its current status.

Node life time

The node life time is the product of the guard time and the life time factor:
node life time = guard time x life time factor

P "Life time factor" and "Guard time" have to be known to the NMT master. For this, the
values from the NMT slave are read at each reboot, or defined values are sent to the
NMT slave at each reboot.

P Itis possible to select a different "node life time" for each NMT slave to be monitored.

OK status
The status of the connection is ok (OK status) if within the "Node life time"
» the NMT slave has received an RTR telegram from the NMT master and
» the NMT master has received a correct response from the requested NMT slave.

In the OK status the monitoring times for the NMT master and the NMT slave are reset and
the node guarding protocol is continued.
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Life guarding event

The "life guarding event" is triggered in the NMT slave if the slave has not received an RTR
telegram from the NMT master within the node life time:

» Inthe Lenze setting, the NMT slave changes from the "Operational” communication
status into the "Pre-Operational” communication status.
— C13625 /C14625 or the |-1029 object can be used to set another status change.

» An emergency telegram with the emergency error code 0x8130 is transmitted to the
NMT master.

» The response parameterised in C13614 / C14614 is executed (Lenze setting: "No
response").

i Note!

The "Life Guarding Event" can only be triggered in the NMT slave if at least one
RTR telegram has been received successfully from the NMT master.

Node guarding event

The "node guarding event" is triggered in the NMT master if the master has not received
any response to its RTR telegram from the requested NMT slave within the node life time
or if the toggle bit in the response telegram has not changed within the node life time.

» In the Lenze setting, the NMT master changes from the "Operational” communication
status into the "Pre-Operational" communication status.
— C13625 /C14625 or the |-1029 object can be used to set another status change.

» The response parameterised in C13612/1...32 / C14612/1...32 is executed (Lenze
setting: "No response"). For each monitored node, an individual NMT master response
can be set.

i Note!

The "Node Guarding Event" can only be triggered in the NMT master if at least
one response has been received successfully from the requested NMT slave.

EDS94AYCCA EN 5.0 - 06/2012 l-enze 77



E94AYCCA communication manual (CANopen®)

Monitoring
Node guarding protocol

10.1.3 Commissioning example

Task

A Servo Drive 9400 configured as NMT master (node 1) is to monitor another Servo Drive
9400 (node 2).

» The node guarding telegram is to be transmitted from the NMT master to the NMT
slave in intervals of 1 s:

— Guard time = 1000 ms

» The node life time is to amount to 5 seconds:
— Node life time = guard time (1000 ms) x life time factor (5)

» If an error occurs, an error response is to be activated both in the NMT master and the
NMT slave.

Parameter setting of the NMT master (node 1)

1. Set heartbeat producer time (C13381 / C14381) to 0 ms to deactivate the heartbeat
monitoring (node guarding and heartbeat must not be used simultaneously on a
CANopen device).

2. Configure controller as NMT master: Set C13352 / C14352 = "1: Master".
3. Set guard time (C13382 / C14382) to 0 ms (slave parameter).

4. Set life time factor (C13383 / C14383) to O (slave parameter).
5.

Configure monitoring for node guarding in C13386 / C14386.

— The value to be entered into a free subcode (1 ... 32) is "0x050203E8".
It consists of the following:

Bit 31 ... bit 24 Bit 23 ... bit 16 Bit 15... bit 0
Life time factor Node address of slave Guard time
0x05 0x02 1000 [ms] = 0x03E8

6. Goto C13612/1..32 /C14612/1...32 and set the respective response required for the
monitoring functions parameterised under C13386/1...32 / C14386/1...32. This
response will be executed if a node guarding event occurs in the NMT master.

@ Tip!
- C13387/C14387 displays the activity of each monitoring function
parameterised under C13386/1...32 / C14386/1...32 in a bit-coded manner.
» C13388/1..32 /C14388/1...32 display the node guarding status of the
monitored NMT slaves.

« C13625 /C14625 serves to set which state change is to occur in the NMT master
in the case of a node guarding event.
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Parameterise NMT slave (node 2)
1. Adapt the life time factor and guard time settings of the NMT slave to the settings
applied to the NMT master under C13386 / C14386:
— Set guard time (C13382 / C14382) to 1000 ms.
— Set life time factor (C13383 / C14383) to 5.

2. Goto C13614 / C14614 and set the response to be executed in the NMT slave in the
case of a life guarding event.

- Tip!
C13625 / C14625 serves to set which state change is to occur in the NMT slave in
the case of a life guarding event.

Node guarding telegrams

» Remote Transmission Request:
The RTR telegram from the NMT master has the following identifiers:
Identifier (COB-ID) = 1792 + node address of slave = 1792 + 2 = 1794 = 0x702

» Remote Transmission Response:
The response telegram from the NMT slave has the same identifier and the
"operational” NMT slave state in the user data (s = 5).

» Telegram structure ( 75)
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Heartbeat protocol

The heartbeat protocol can be used as an alternative to the node guarding protocol for
monitoring nodes within a CAN network. Unlike node guarding, this monitoring does not
require a polling by means of an RTR telegram (Remote Transmission Request) from the

NMT master.

i Note!

Heartbeat and node guarding protocols must not be used simultaneously on a
CANopen device. If the heartbeat producer time is set > 0 ms, the heartbeat
protocol is used.

General procedure

Heartbeat producer

request

Heartbeat producer time
) |

r: reserved (always 0)

request

))
[{¢

~
o

~
o

EMERGENCY

)L
[{¢

indication

indication

indication

indication

indication

indication

indizdtion

NMT master

s: status of the producer (0: Boot-up, 4: Stopped, 5: Operational, 127: Pre-Operational)

Heartbeat protocol

Heartbeat consumers

Heartbeat consumer
time

Heartbeat consumer
time

Heartbeat
event

1. A heartbeat producer cyclically sends a heartbeat telegram to one or several heartbeat

consumers.

2. One or several consumers monitor the regular arrival of the heartbeat telegram.

Lenze
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10.2.1 Telegram structure
» The heartbeat telegram from the producer has the following identifier:
Identifier (COB-ID) = 1792 + node address of the producer
» The user data (1 byte) contain the status (s) of the producer:
Communication status Decimal value (r) Producer status (s)
) Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Boot-up 0 0 0 0 0 0 0 0
Stopped 4 0 0 0 0 0 1 0 0
Operational 0 0 0 0 0 1 0 1
Pre-operational 127 0 1 1 1 1 1 1 1
10.2.2 Parameter setting

Short overview of the parameters for the "Heartbeat" monitoring function:

Parameter Information Lenze setting Assignment

Value Unit Consumer Producer

C13346 /C14346 CAN heartbeat activity - °

C13347 /C14347 CAN heartbeat status - )
C13381/C14381 CAN heartbeat producer time 0 ms ®
C13385/C14385 CAN heartbeat consumer time 0x00000000

C13613 /C14613 Resp. to CAN heartbeat error No response

C13625/C14625 CAN behaviour in the case of error Pre-operational state [ [

Highlighted in grey = display parameter

Heartbeat producer time

Time interval for the transmission of the heartbeat telegram to one or several consumers.

» Can be parameterised in C13381 / C14381 or via the I-1017 object. The parameterised
time is rounded down to an integer multiple of 5 ms.

» The heartbeat telegram is automatically transmitted as soon as a time > 0 ms is set.

Note!

®
1

Heartbeat

and node guarding protocols must not be used simultaneously on a

CANopen device. If the heartbeat producer time is set > 0 ms, the heartbeat
protocol is used.
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Heartbeat consumer time

Monitoring time for the node (producer) to be monitored.

» Can be parameterised in C13385/1...32 / C14385/1...32 or via the [-1016 object.

» The parameterised time is rounded down to an integer multiple of 5 ms and must have
a higher value than the heartbeat producer time of the node to be monitored.

» A consumer can monitor up to 32 producers.

Heartbeat event

The "heartbeat event" is triggered in the consumer if the consumer has not received a
heartbeat telegram from the producer within the heartbeat consumer time:

» Inthe Lenze setting, the consumer changes from the "Operational” communication
status into the "Pre-Operational” communication status.

— C13625 /C14625 or the |-1029 object can be used to set another status change.

» An emergency telegram with the emergency error code 0x8130 is transmitted to the
NMT master.

» The response parameterised for the respective producer under C13613/1..32 /
C14613/1...32 is executed (Lenze setting: "No response”).

°
1

Note!

The heartbeat monitoring starts when the first heartbeat telegram of a
monitored producer has been successfully received and the "pre-operational”
NMT status has been assumed.

The boot-up telegram counts as the first heartbeat telegram!
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10.2.3 Commissioning example

Task

A Servo Drive 9400 configured as heartbeat consumer (node 2) is to monitor another Servo
Drive 9400 (heartbeat producer; node 1).

» The heartbeat producer is to transmit every 10 seconds a heartbeat telegram to the
heartbeat consumer.

» The heartbeat consumer monitors the arrival of the heartbeat telegram. In case of an
error, a response is to take place.

Parameter setting of the heartbeat producer (node 1)

1. Set heartbeat producer time (C13381 / C14381) to 10 ms.

Parameter setting of the heartbeat consumer (node 2)

1. Configure heartbeat monitoring in C13385 / C14385.

— Note: The heartbeat consumer time must be higher than the heartbeat producer
time set in C13381 / C14381 for the node to be monitored.

— The value to be entered into a free subcode (1 ... 32) is "0x0001000F". It consists of
the following:

Bit 31 ... bit 24 Bit 23 ... bit 16 Bit 15 ... bit 0
Reserved Node address Heartbeat consumer time
of the producer (integer multiple of 5 ms)
0x00 0x01 15 [ms] = 0x000F

2. Goto C13613/1..32 /C14613/1..32 and set the respective response required for the
monitoring functions parameterised under C13385/1...32 / C14385/1...32. This
response will be executed if a heartbeat event occurs in the consumer.

- Tip!
« (C13346 /C14346 displays the activity of each monitoring function
parameterised under C13385/1...32 / C14385/1...32 in a bit-coded manner.

« C13347/1..32 /C14347/1..32 display the heartbeat state of the monitored
nodes.

» (13625 /C14625 serves to set which state change is to occur in the case of a
heartbeat event.

Heartbeat telegram
The heartbeat telegram from the producer has the following identifier:
Identifier (COB-ID) = 1792 + producer node address = 1792 + 1 = 1793 = 0x701
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Emergency telegram

If the error status changes due to the occurrence or elimination of an internal device error,
an emergency telegram with the following structure is sent once to the NMT master:

Emergency error code Error register Manufacturer-specific error message
Low byte  High byte 1-1001 0x00 Low word High word
(reserved) |y byte = Highbyte Lowbyte  High byte
See table below « With emergency error code "0x1000: Lenze error number”

(value displayed in C00168)
« With all other emergency error codes, the value "0" is entered

here.
Emergency error code Error register Cause
0x0000 OXXX One of several errors eliminated
0x00 Single error eliminated (no more errors)
0x1000 0x01 Generic error

» In the standard device, an error has occurred with the error
response "Fault”, "Trouble”, "Quick stop by trouble”, "Warning",
"Warning locked" or "System fault".

+ Error message is the Lenze error number (C00168).

« For error cause see error description (C00166).

0x3100 0x01 Supply voltage of standard device faulty or failed
0x8100 0x11 Communication error (warning)
0x8130 0x11 Life guarding error or heartbeat error
0x8150 0x11 Collision of identifiers (COB-IDs): An identifier parameterised for
reception is also used for transmission.
0x8210 0x11 PDO length is shorter than the expected PDO length
0x8220 0x11 PDO length is longer than the expected PDO length
0x8700 0x11 Sync telegram monitoring
Example
1st byte 2nd byte 3rd byte 4th byte 5th byte 6th byte 7th byte 8th byte
Emergency error code Error register Manufacturer-specific error message
0x00 0x10 0x01 0x00 0x1B 0x00 0x7B 0x00
Generic error (reserved) Lenze error message "0x007B001B: Encoder wire
breakage".
Corresponding "error-free" message: value
"0x00000000"

@ Tip!

A detailed description can be gathered from the CANopen specification DS301,
V4.02.
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10.4 Settings in the »Engineer«

E--ﬂ 9400 _CANopen Settings Monitoring | Diagnostics | Process data objects | Properties
EIQ] 3400 HighLine

- MR- CaNopen
Rl 1 [l 1 General

v mg"l' é“”;"fzh'f: N Resp. to CAN bus OFF
2 ettt | [ Noreprs ]
1 CaM on-board
L@ MDRMADT12 Y] Time monitoring
E CAM BPDO% monitaring time E Resp. to CAM-BPDO% emar
RPDO1 |3DDD ﬁ ms I No response ﬂ
CAM BPDO% monitaring time Resp. to CAM-BPDO% emar
RPOOZ Wﬁ i I Mo responze ﬂ
CAM BPDO% monitaring time Resp. to CAM-BPDO% emar
RPDO3 Wﬁ i I Mo responze ﬂ
CAM BPDO% monitaring time Resp. to CAM-BPDO% emar
RPOO4 Wﬁ i I Mo responze ﬂ

Go to the Monitoring tab to ...

» set the [l response for the CAN node changing to the "bus OFF" state (C13959 /
C14595).
» setthe A monitoring time for RPDOx (C13357/1...4 / C14357/1...4).

— If a different value than "0" is entered, the RPDO is expected after the time set has
elapsed.

— Ifthe RPDO is not received within the monitoring time, an error response
parameterised under [El C13591/1..4 /C14591/1..4 is initiated.
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11 Diagnostics

11.1 LED status displays
Status displays MS and DE

LEDs Status Description
MS (green)on  The communication module is supplied with voltage.

DE (red) on The communication module is not accepted by the standard
device (see notes in the documentation for the standard device).

E94YCCAO001E
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Status displays BS and BE (connection status to the system bus (CANopen))

LEDs Description
BS CANopen status
(green)
BE CANopen error
(red)

E94YCCA001D

LED status display

BS (green)
BE lit only
I

BE (red)

BS and BE flickering
AN e
BS blinking every 0.2 s | BE is off

BS blinking every 0.2 s | BE blinking once, 1 s off

N || N ||
BS blinking every 0.2 s | BE blinking twice, 1 s off

| | |
BS lit only

BS lit | BE blinking once, 1 s off

| | | |
BS lit | BE blinking twice, 1 s off
N HE N

BS lit | BE blinking three times, 1 s off
A B E BEEE BEEB

BS blinking every 1 s | BE is off

BS blinking every 1 s | BE blinking once, 1 s off

n | | | m
BS blinking every 1 s | BE blinking twice, 1 s off
am o N HE B

Meaning

CANopen status CANopen error

- Bus off

Automatic detection of the baud rate is active.

Pre-operational -

Warning limit reached

Node guard event

Operational -
Warning limit reached
Node guard event
Sync message error
Stopped -

Warning limit reached

Node guard event

87



E94AYCCA communication manual (CANopen®)

Diagnostics
Diagnostics

11.2

88

with the »Engineer«

Diagnostics with the »E

ngineer«

In the »Engineer«, diagnostic information for CAN is provided on the Diagnostics tab.

=] 9400_CANopen
- 3400 HighLine
i B M- CANopen

1= i liok 1
kAl - MBAZ20
WSl - 5 afetybd odule
Mo application

CaN on-board

@ MDRMA-071-12 )

LS_Syncinput system bl

Cak node address

Settingsl Monitoring  Diagnostics | Frocess data Dbiectsl

Hardware switch [node address + baud rate]

E

=

Cak DIF switch: Mode address

clfo

Cak DIF switch: Baud rate

clfo

Status

Cak ztatuz DIP switch

ISetting not accepted
Cak ztatuz

I Operational

Cak emar

IND eror

CAM Rx telearan counter

Telegram counter [received]

clfo

ock

CAN emor

CAM stuffing bit error counker
[c]lo

CaM format ermor counter
[c]lo

CaM acknow. eror counter
[c]lo

CaM bit 1 emor counter
[c]lo

CaM bit O emor counter
[c]lo

CaM CRC erar counter
[c]lo

Telegram counter [zent]

CAM Tx telearam counter

[clo

In the »FB Editor«, the LS_Syncinput system block provides status information for the

received sync telegram.

LS_Synclnput

SYNC

m!

SYNC

mr |1

SYNC_wSyncCycleTime

SYNC_wSource

SYNC_nSyncDeviation _

SYNC_bSynclnsideWindow L

SYNC_bSyncSignalReceived 5

BYNC_bProcessDataExpected 5

SYNC_bProcessDatalnvalid 5

@ Software manual/»Engineer« online help for Servo Drive 9400

Here you can find detailed information on the LS_SyncInput system block.

Lenze

EDS94AYCCAEN 5.0 - 06/2012



E94AYCCA communication manual (CANopen®)

Error messages

Short overview of the CANopen error messages

12 Error messages

This chapter supplements the error list in the software manual and the »Engineer« online
help for the Servo Drive 9400 with the error messages of the communication module.

Software manual/»Engineer« online help for Servo Drive 9400

Here you can find general information on diagnostics & fault analysis and on
error messages.

121 Short overview of the CANopen error messages

The following table lists all error messages of the communication module in the numerical
order of the error numbers. In addition, the preset error response and — where available —

the parameter for setting the error response are indicated.

@ Tip!

When you click the cross-reference in the first column, you will get a detailed
description (causes and remedies) of the corresponding error message.

Error number
hex
0x008c0017
0x008c0018
0x009d0000
0x009d0001
0x009d0002
0x009e0000
0x009e0020
0x009e0021
0x009f0000
0x00a00000
0x00a00020
0x00a10000
0x00a10001
0x00a10002
0x00a10003
0x00a10004
0x00a10005
0x00a10006
0x00a10007
0x00a10008
0x00a20000
0x00a30000
0x00ac0000
0x00ac0001
0x00ac0002

EDS94AYCCAEN 5.0 - 06/2012

dec

9175063

9175064
10289152
10289153
10289154
10354688
10354720
10354721
10420224
10485760
10485792
10551296
10551297
10551298
10551299
10551300
10551301
10551302
10551303
10551304
10616832
10682368
11272192
11272193
11272194

Designation

MXI1: CAN module is missing or is incompatible

MXI2: CAN module is missing or is incompatible

CAN module (MXI1): bus-off

CAN module (MXI1): invalid node address 0

CAN module (MXI1): basic configuration invalid

CAN module (MXI1): heartbeat error index 1 ... 32

CAN module (MXI1): life guarding error

CAN module (MXI1): NMT slave configuration incomplete
CAN module (MXI1): emergency configuration incomplete
CAN module (MXI1): node guarding error 1.... 32

CAN module (MXI1): NMT master configuration incomplete
CAN module (MXI1) RPDO1: telegram n. received or faulty
CAN module (MXI1) RPDO2: telegram n. received or faulty

):
):
):
):
):
):
):
):
):
)
)
CAN module (MXI1) RPDO3: telegram n. received or faulty
CAN module (MXI1) RPDO4: telegram n. received or faulty
CAN module (MXI1) RPDO5: telegram n. received or faulty
CAN module (MXI1) RPDO6: telegram n. received or faulty
CAN module (MXI1) RPDO7: telegram n. received or faulty
CAN module (MXI1) RPDOS: telegram n. received or faulty
CAN module (MXI1) PDO manager: configuration incomplete
CAN module (MXI1) SDO server: configuration incomplete
CAN module (MXI1) SDO client: configuration incomplete
CAN module (MXI2): bus-off
CAN module (MXI2): invalid node address 0

):

CAN module (MXI2): basic configuration invalid

Lenze

Response
(Lenze setting)
Fault

Fault
Information
Warning
Warning locked
No response
No response
Warning locked
Warning locked
No response
Warning locked
No response
No response
No response
No response
No response
No response
No response
No response
Warning locked
Warning locked
Warning locked
Information
Warning
Warning locked

Can be set in

C13595

C13613/1..32
Cl3614

C13612/1..32

€13591/1
€13591/2
C13591/3
C13591/4
C13591/5
C13591/6
C13591/7
C13591/8

C14595
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20

Error number
hex

0x00ad0000

axOOadOOlF
0x00ad0020
0x00ad0021
0x00ae0000

0x00af0000

6.x003f001f

0x00af0020
0x00b00000
0x00b00001
0x00b00002
0x00b00003
0x00b00004
0x00b00005
0x00b00006
0x00b00007
0x00b00008
0x00b10000
0x00b20000

dec

11337728

1133775'5
11337760
11337761
11403264
11468800

114688éi
11468832
11534336
11534337
11534338
11534339
11534340
11534341
11534342
11534343
11534344
11599872
11665408

Designation

CAN module (MXI2): heartbeat error index 1 ... 32

CAN module (MXI2): life gu
CAN module (MXI2

):
):

CAN module (MXI2): emergency configuration incomplete
):

arding error

NMT slave configuration incomplete

CAN module (MXI2): node guarding error 1.... 32

CAN module (MXI2): NMT master configuration incomplete

CAN module (MXI2) RPDO1
CAN module (MXI2) RPDO2
CAN module (MXI2) RPDO3
CAN module (MXI2) RPDO4

CAN module (MXI2) RPDO6
CAN module (MXI2) RPDO7
CAN module (MXI2) RPDO8

CAN module (MXI2) PDO manager: configuration incomplete

: telegram n.
: telegram n.
: telegram n.
: telegram n.
:telegram n.
:telegram n.
: telegram n.

: telegram n.

received or faulty
received or faulty
received or faulty
received or faulty
received or faulty
received or faulty
received or faulty

received or faulty

CAN module (MXI2) SDO server: configuration incomplete

):
)
)
)
)
CAN module (MXI2) RPDO5
)
)
)
)
)
)

CAN module (MXI2) SDO client: configuration incomplete

Lenze

Response
(Lenze setting)

No response

No response
Warning locked
Warning locked

No response

Warning locked
No response
No response
No response
No response
No response
No response
No response
No response
Warning locked
Warning locked
Warning locked

Can be set in

C14613/1..32

Cl4614

C14612/1..32

C€14591/1
C14591/2
C€14591/3
C14591/4
C€14591/5
C€14591/6
C€14591/7
C14591/8
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12.2 Possible causes and remedies

This chapter includes a list of all error messages of the communication module in
numerically ascending order of the error number. Possible causes and remedies as well as
responses to error messages are described in detail.

» Short overview of the CANopen error messages (2 89)

MXI1: CAN module is missing or is incompatible [0x008c0017]

Response (Lenze setting printed in bold) Setting: not possible

O None [ System fault B Fault O Trouble O Quick stop by trouble [0 Warning locked O Warning O Information

Cause Remedy
The CANopen communication module in module slot Use a communication module supported by the
MXI1 is incompatible with the application. application.

MXI2: CAN module is missing or is incompatible [0x008c0018]

Response (Lenze setting printed in bold) Setting: not possible

O None O System fault & Fault O Trouble [ Quick stop by trouble [0 Warning locked O Warning O Information

Cause Remedy
The CANopen communication module in module slot Use a communication module supported by the
MXI2 is incompatible with the application. application.

CAN module (MXI1): bus-off [0x009d0000]

Response (Lenze setting printed in bold) Setting: C13595 (M Adjustable response)
M None 0O System fault M Fault ™ Trouble M Quick stop by trouble i Warninglocked M Warning B Information

Cause Remedy

CANopen communication module in MXI1: "bus-off" « Eliminate fault in the ambience (e. g. EMC).
status « Eliminate loose contact, tighten adapter.

+ Cable defect (e. g. loose contact) « Assign different node addresses.

» Too many faulty telegrams received. » Setting the node address (£ 33)

« Two CAN nodes have the same node address.

CAN module (MXI1): invalid node address 0 [0x009d0001]

Response (Lenze setting printed in bold) Setting: not possible

O None [ System fault O Fault O Trouble [ Quick stop by trouble [0 Warning locked X Warning [ Information

Cause Remedy

CANopen communication module in MXI1: initialisation « Set a different node address than "0" and carry out
error mains switching.

« The hardware allocation of the node address was » Setting the node address (E1 33)

selected via DIP switches and the DIP switches of the
node address are all set to "0".

« Instead of the impermissible node address 0, node
address 1 is used.
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CAN module (MXI1): basic configuration invalid [0x009d0002]

Response (Lenze setting printed in bold) Setting: not possible

O None O System fault O Fault O Trouble [ Quick stop by trouble X Warning locked OO Warning [ Information

Cause Remedy
CANopen communication module in MXI1: « Repeat download
configuration error « Correct CAN settings in the project and have project
- Faulty download of an »Engineer« or »PLC Designer« regenerated.
project.

- Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.

CAN module (MXI1): heartbeat errorindex 1 ... 32 [0x009e0000 ... 0x009e001f]

Response (Lenze setting printed in bold) Setting: C13613/1..32 (M Adjustable response)
& None [ System fault M Fault ™ Trouble M Quick stop by trouble & Warninglocked M Warning M Information

Cause Remedy
CANopen communication module in MXI1: cyclicnode - Reactivate CAN node by mains switching, restart of
monitoring the controller (C00002 = 11000) or "Reset node"
+ The CAN node has not received a heartbeat telegram (C00002 = 92).
from node 1 ... 32 within the time defined. » Parameterise heartbeat producer monitoring time

again or switch off monitoring.
» Reset possibly active error status.
Tip: Before switching the mains and restarting the
controller, save the current parameter set (C00002 = 11).

» Heartbeat protocol (£2 80)

CAN module (MXI1): life guarding error [0x009e0020]

Response (Lenze setting printed in bold) Setting: C13614 (M Adjustable response)
& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy

CANopen communication module in MXI1: cyclicnode  Parameterise life guarding monitoring time again or
monitoring switch it off.

« Slave response: The maximum time between two » Node guarding protocol (L2 74)

node guarding telegrams (RTR) from the master has
been exceeded.

CAN module (MXI1): NMT slave configuration faulty [0x009e0021]

Response (Lenze setting printed in bold) Setting: not possible

O None [ System fault O Fault O Trouble [ Quick stop by trouble [ Warning locked [0 Warning O Information

Cause Remedy

CANopen communication module in MXI1: on the CAN - Repeat download
slave a configuration error has occurred in the network  « Correct CAN settings in the project and have project
management. regenerated.
- Faulty download of an »Engineer« or »PLC Designer«
project.
« Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.
« Node guarding or heartbeat parameterised
incorrectly.
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CAN module (MXI1): emergency configuration faulty [0x009f0000]

Response (Lenze setting printed in bold) Setting: not possible

O None O System fault O Fault O Trouble [ Quick stop by trouble X Warning locked OO Warning [ Information

Cause Remedy
CANopen communication module in MXI1: CAN « Repeat download
emergency configuration is faulty. « Correct CAN settings in the project and have project
- Faulty download of an »Engineer« or »PLC Designer« regenerated.
project.

- Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.

CAN module (MXI1): node guarding error 1 ... 32 [0x00a00000 ... 0x00a0001f]

Response (Lenze setting printed in bold) Setting: C13612/1..32 (M Adjustable response)
& None [ System fault M Fault ™ Trouble M Quick stop by trouble & Warninglocked M Warning M Information

Cause Remedy

CANopen communication module in MXI1: cyclicnode - Reactivate CAN node by mains switching, restart of
monitoring the controller (C00002 = 11000) or "Reset node"
+ The CAN master has not received a response to a node (C00002 = 92).
guarding telegram (RTR) by the node 1 ... 32 within » Parameterise node guarding monitoring time again
the time defined. or switch off the monitoring.
» Reset possibly active error status.
Tip: Before switching the mains and restarting the
controller, save the current parameter set (C00002 = 11).
» Node guarding protocol (L1 74)

CAN module (MXI1): NMT master configuration faulty [0x00200020]

Response (Lenze setting printed in bold) Setting: not possible

ONone O System fault O Fault O Trouble [ Quick stop by trouble X Warning locked OO Warning [ Information

Cause Remedy

CANopen communication module in MXI1: on the CAN - Repeat download
master a configuration error has occurred in the network  « Correct CAN settings in the project and have project
management. regenerated.
» Faulty download of an »Engineer« or »PLC Designer«
project.
« Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.
» Node guarding or heartbeat parameterised
incorrectly.

CAN module (MXI1) RPDO1: telegram not received or faulty [0x00a10000]

Response (Lenze setting printed in bold) Setting: C13591/1/C14591/1 (M Adjustable response)
& None [ System fault M Fault ™ Trouble M Quick stop by trouble & Warninglocked M Warning M Information

Cause Remedy

CANopen communication module in MXI1: CAN-IN1 « Set correct telegram length for the CAN master
error (transmitter).

« PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. « Set different time monitoring or switch off time
« PDO time monitoring has been triggered. monitoring.
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CAN module (MXI1) RPDO2: telegram not received or faulty [0x00a10001]

Response (Lenze setting printed in bold) Setting: C13591/2 / C14591/2 (M Adjustable response)

& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy

CANopen communication module in MXI1: CAN-IN2 .

Set correct telegram length for the CAN master
error

(transmitter).
« PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. - Set different time monitoring or switch off time
+ PDO time monitoring has been triggered. monitoring.

CAN module (MXI1) RPDO3: telegram not received or faulty [0x00a10002]

Response (Lenze setting printed in bold) Setting: C13591/3 /C14591/3 (M Adjustable response)

& None [ System fault M Fault M Trouble M Quick stop by trouble & Warninglocked M Warning M Information
Cause Remedy

CANopen communication module in MXI1: CAN-IN3 .

Set correct telegram length for the CAN master
error

(transmitter).
» PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. « Set different time monitoring or switch off time
+ PDO time monitoring has been triggered. monitoring.

CAN module (MXI1) RPDO4: telegram not received or faulty [0x00a10003]

Response (Lenze setting printed in bold) Setting: C13591/4 / C14591/4 (M Adjustable response)

& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy
CANopen communication module in MXI1: CAN-IN4 « Set correct telegram length for the CAN master
error

(transmitter).
» PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. « Set different time monitoring or switch off time
« PDO time monitoring has been triggered. monitoring.

CAN module (MXI1) RPDO5: telegram not received or faulty [0x00a10004]

Response (Lenze setting printed in bold) Setting: C13591/5 /C14591/5 (M Adjustable response)

& None [ System fault M Fault M Trouble M Quick stop by trouble M Warninglocked M Warning M Information

Cause Remedy
CANopen communication module in MXI1: CAN-IN5 « Set correct telegram length for the CAN master
error

(transmitter).
+ PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. - Set different time monitoring or switch off time
» PDO time monitoring has been triggered. monitoring.

CAN module (MXI1) RPDO6: telegram not received or faulty [0x00a10005]

94

Response (Lenze setting printed in bold) Setting: C13591/6 / C14591/6 (M Adjustable response)

& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy
CANopen communication module in MXI1: CAN-IN6 « Set correct telegram length for the CAN master
error

(transmitter).
« PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. - Set different time monitoring or switch off time
+ PDO time monitoring has been triggered. monitoring.

Lenze
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CAN module (MXI1) RPDO7: telegram not received or faulty [0x00a10006]

Response (Lenze setting printed in bold) Setting: C13591/7 / C14591/7 (M Adjustable response)
& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy

CANopen communication module in MXI1: CAN-IN7 « Set correct telegram length for the CAN master
error (transmitter).

« PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. - Set different time monitoring or switch off time
+ PDO time monitoring has been triggered. monitoring.

CAN module (MXI1) RPDOS: telegram not received or faulty [0x00a10007]

Response (Lenze setting printed in bold) Setting: C13591/8 / C14591/8 (M Adjustable response)
& None [ System fault M Fault M Trouble M Quick stop by trouble & Warninglocked M Warning M Information

Cause Remedy

CANopen communication module in MXI1: CAN-IN8 « Set correct telegram length for the CAN master
error (transmitter).

» PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. « Set different time monitoring or switch off time
« PDO time monitoring has been triggered. monitoring.

CAN module (MXI1) PDO manager: configuration faulty [0x00a10008]

Response (Lenze setting printed in bold) Setting: not possible

O None [ System fault O Fault O Trouble [ Quick stop by trouble [ Warning locked [0 Warning O Information

Cause Remedy
CANopen communication module in MXI1: CAN-PDO « Repeat download.

configuration error « Correct CAN settings in the project and have project
« Erroneous project download. regenerated.

- Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.

« Mapping variables have incorrect CANopen indexes
according to DS405.

CAN module (MXI1) SDO server: configuration faulty [0x00a20000]

Response (Lenze setting printed in bold) Setting: not possible

O None O System fault O Fault O Trouble [ Quick stop by trouble X Warning locked OO Warning [ Information

Cause Remedy
CANopen communication module in MXI1: a « Repeat download.
configuration error has occurred in the CAN-SDO server.

« Correct CAN settings in the project and have project
« Erroneous project download. regenerated.

« Invalid SDO server settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.
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CAN module (MXI1) SDO client: configuration faulty [0x00a30000]

Response (Lenze setting printed in bold) Setting: not possible

O None O System fault O Fault O Trouble [ Quick stop by trouble X Warning locked OO Warning [ Information

Cause Remedy
CANopen communication module in MXI1: a « Repeat download
configuration error has occurred in the CAN-SDO client.

« Correct CAN settings in the project and have project
« Erroneous project download. regenerated.

« Invalid SDO client settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.

CAN module (MXI2): bus-off [0x00ac0000]

Response (Lenze setting printed in bold) Setting: C14595 (M Adjustable response)

M None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning B Information

Cause Remedy

CANopen communication module in MXI2: "bus-off" « Eliminate fault in the ambience (e. g. EMC).
status » Eliminate loose contact, tighten adapter.

+ Cable defect (e. g. loose contact) « Assign different node addresses.

» Too many faulty telegrams received. » Setting the node address (Cd 33)

« Two CAN nodes have the same node address.

CAN module (MXI2): invalid node address 0 [0x00ac0001]

Response (Lenze setting printed in bold) Setting: not possible

O None [ System fault O Fault O Trouble O Quick stop by trouble [0 Warning locked = Warning O Information

Cause Remedy

CANopen communication module in MXI2: initialisation + Set a different node address than "0" and carry out

error mains switching.

« The hardware allocation of the node address was » Setting the node address (C1 33)
selected via DIP switches and the DIP switches of the
node address are all set to "0".

« Instead of the impermissible node address 0, node
address 1 is used.

CAN module (MXI2): basic configuration invalid [0x00ac0002]

Response (Lenze setting printed in bold) Setting: not possible

O None [ System fault O Fault O Trouble [ Quick stop by trouble B Warning locked [0 Warning [ Information

Cause Remedy
CANopen communication module in MXI2: » Repeat download
configuration error « Correct CAN settings in the project and have project
» Faulty download of an »Engineer« or »PLC Designer« regenerated.
project.

- Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.
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CAN module (MXI2): heartbeat error index 1 ... 32 [0x00ad0000 ... 0x00ad001f]

Response (Lenze setting printed in bold) Setting: C14613/1..32 (M Adjustable response)
& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy
CANopen communication module in MXI2: cyclicnode  « Reactivate CAN node by mains switching, restart of
monitoring the controller (C00002 = 11000) or "Reset node"
+ The CAN node has not received a heartbeat telegram (C00002 = 92).
from node 1 ... 32 within the time defined. » Parameterise heartbeat producer monitoring time

again or switch off monitoring.
» Reset possibly active error status.
Tip: Before switching the mains and restarting the
controller, save the current parameter set (C00002 = 11).

» Heartbeat protocol (C2 80)

CAN module (MXI2): life guarding error [0x00ad0020]

Response (Lenze setting printed in bold) Setting: C14614 (M Adjustable response)
& None [ System fault M Fault M Trouble M Quick stop by trouble M Warninglocked M Warning M Information

Cause Remedy

CANopen communication module in MXI2: cyclicnode  Parameterise life guarding monitoring time again or
monitoring switch it off.

« Slave response: The maximum time between two » Node guarding protocol (£ 74)

node guarding telegrams (RTR) from the master has
been exceeded.

CAN module (MXI2): NMT slave configuration faulty [0x00ad0021]

Response (Lenze setting printed in bold) Setting: not possible
O None [ System fault O Fault O Trouble [ Quick stop by trouble [ Warning locked [0 Warning O Information

Cause Remedy

CANopen communication module in MXI2: on the CAN - Repeat download
slave a configuration error has occurred in the network  « Correct CAN settings in the project and have project
management. regenerated.
« Faulty download of an »Engineer« or »PLC Designer«
project.
« Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.
» Node guarding or heartbeat parameterised
incorrectly.

CAN module (MXI2): emergency configuration faulty [0x00ae0000]

Response (Lenze setting printed in bold) Setting: not possible

O None O System fault O Fault O Trouble [ Quick stop by trouble ¥ Warning locked OO Warning O Information

Cause Remedy
CANopen communication module in MXI2: CAN « Repeat download
emergency configuration is faulty. « Correct CAN settings in the project and have project
« Faulty download of an »Engineer« or »PLC Designer« regenerated.
project.

- Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.
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CAN module (MXI2): node guarding error 1 ... 32 [0x00af0000 ... 0x00af001f]

Response (Lenze setting printed in bold) Setting: C14612/1..32 (M Adjustable response)
& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy
CANopen communication module in MXI2: cyclicnode  « Reactivate CAN node by mains switching, restart of
monitoring the controller (C00002 = 11000) or "Reset node"

+ The CAN master has not received a response to a node (C00002 = 92).
guarding telegram (RTR) by the node 1 ... 32 within » Parameterise node guarding monitoring time again
the time defined. or switch off the monitoring.
» Reset possibly active error status.
Tip: Before switching the mains and restarting the
controller, save the current parameter set (C00002 = 11).
» Node guarding protocol (L1 74)

CAN module (MXI2): NMT master configuration faulty [0x00af0020]

Response (Lenze setting printed in bold) Setting: not possible

ONone O System fault O Fault OTrouble O Quick stop by trouble [ Warning locked OO Warning O Information

Cause Remedy

CANopen communication module in MXI2: on the CAN - Repeat download
master a configuration error has occurred in the network  « Correct CAN settings in the project and have project

management. regenerated.
 Faulty download of an »Engineer« or »PLC Designer«
project.
- Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.
« Node guarding or heartbeat parameterised
incorrectly.
CAN module (MXI2) RPDO1: telegram not received or faulty [0x00b00000]
Response (Lenze setting printed in bold) Setting: C14591/1 (M Adjustable response)

& None [ System fault M Fault ™ Trouble M Quick stop by trouble & Warninglocked M Warning M Information

Cause Remedy

CANopen communication module in MXI2: CAN-IN1 « Set correct telegram length for the CAN master
error (transmitter).

» PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. « Set different time monitoring or switch off time
+ PDO time monitoring has been triggered. monitoring.

CAN module (MXI2) RPDO2: telegram not received or faulty [0x00b00001]

98

Response (Lenze setting printed in bold) Setting: C14591/2 (M Adjustable response)
& None [ System fault M Fault ™ Trouble M Quick stop by trouble & Warninglocked M Warning M Information

Cause Remedy

CANopen communication module in MXI2: CAN-IN2 « Set correct telegram length for the CAN master
error (transmitter).

« PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. « Set different time monitoring or switch off time
« PDO time monitoring has been triggered. monitoring.
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CAN module (MXI2) RPDO3: telegram not received or faulty [0x00b00002]

Response (Lenze setting printed in bold) Setting: C14591/3 (M Adjustable response)

& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy
CANopen communication module in MXI2: CAN-IN3 « Set correct telegram length for the CAN master
error

(transmitter).
« PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. - Set different time monitoring or switch off time
+ PDO time monitoring has been triggered. monitoring.

CAN module (MXI2) RPDO4: telegram not received or faulty [0x00b00003]

Response (Lenze setting printed in bold) Setting: C14591/4 (M Adjustable response)

& None [ System fault M Fault ™ Trouble M Quick stop by trouble & Warninglocked M Warning M Information

Cause Remedy
CANopen communication module in MXI2: CAN-IN4 « Set correct telegram length for the CAN master
error

(transmitter).
» PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. « Set different time monitoring or switch off time
+ PDO time monitoring has been triggered. monitoring.

CAN module (MXI2) RPDOS5: telegram not received or faulty [0x00b00004]

Response (Lenze setting printed in bold) Setting: C14591/5 (M Adjustable response)

& None [ System fault B Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy
CANopen communication module in MXI2: CAN-IN5 « Set correct telegram length for the CAN master
error

(transmitter).
» PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. « Set different time monitoring or switch off time
« PDO time monitoring has been triggered. monitoring.

CAN module (MXI2) RPDO6: telegram not received or faulty [0x00b00005]

Response (Lenze setting printed in bold) Setting: C14591/6 (M Adjustable response)

& None [ System fault M Fault M Trouble M Quick stop by trouble I Warninglocked M Warning M Information

Cause Remedy
CANopen communication module in MXI2: CAN-IN6 « Set correct telegram length for the CAN master
error

(transmitter).
+ PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. - Set different time monitoring or switch off time
» PDO time monitoring has been triggered. monitoring.

CAN module (MXI2) RPDO7: telegram not received or faulty [0x00b00006]

Response (Lenze setting printed in bold) Setting: C14591/7 (M Adjustable response)

& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy
CANopen communication module in MXI2: CAN-IN7 « Set correct telegram length for the CAN master
error

(transmitter).
« PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. - Set different time monitoring or switch off time
+ PDO time monitoring has been triggered. monitoring.

EDS94AYCCAEN 5.0 - 06/2012 mnze
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CAN module (MXI2) RPDOS8: telegram not received or faulty [0x00b00007]

Response (Lenze setting printed in bold) Setting: C14591/8 (I Adjustable response)
& None [ System fault ™ Fault M Trouble M Quick stop by trouble M Warning locked M Warning M Information

Cause Remedy

CANopen communication module in MXI2: CAN-IN8 « Set correct telegram length for the CAN master
error (transmitter).

« PDO telegram length incorrect. « Eliminate fault in the ambience (e. g. EMC).

« Error during transmission. - Set different time monitoring or switch off time
+ PDO time monitoring has been triggered. monitoring.

CAN module (MXI2) PDO manager: configuration faulty [0x00b00008]

Response (Lenze setting printed in bold) Setting: not possible

O None [ System fault O Fault O Trouble [ Quick stop by trouble B Warning locked [0 Warning [ Information

Cause Remedy

CANopen communication module in MXI2: CAN-PDO  Repeat download.

configuration error « Correct CAN settings in the project and have project
« Erroneous project download. regenerated.

« Invalid CAN settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.

» Mapping variables have incorrect CANopen indexes
according to DS405.

CAN module (MXI2) SDO server: configuration faulty [0x00b10000]

Response (Lenze setting printed in bold) Setting: not possible

ONone O System fault O Fault OTrouble O Quick stop by trouble ¥ Warning locked OO Warning O Information

Cause Remedy

CANopen communication module in MXI2: a » Repeat download.

configuration error has occurred in the CAN-SDO server. =« Correct CAN settings in the project and have project
« Erroneous project download. regenerated.

- Invalid SDO server settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.

CAN module (MXI2) SDO client: configuration faulty [0x00b20000]

100

Response (Lenze setting printed in bold) Setting: not possible

O None [ System fault O Fault O Trouble [ Quick stop by trouble [ Warning locked [0 Warning O Information

Cause Remedy

CANopen communication module in MXI2: a » Repeat download

configuration error has occurred in the CAN-SDO client. = « Correct CAN settings in the project and have project
« Erroneous project download. regenerated.

« Invalid SDO client settings according to DS301, V4.02
carried out in the »Engineer« or »PLC Designer«
project.
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13 Parameter reference

This chapter supplements the parameter list and the table of attributes in the software
manual and the »Engineer« online help for the Servo Drive 9400 by the parameters of the
E94AYCCA communication module (CANopen).

@ Software manual/»Engineer« online help for Servo Drive 9400

Here you will find general information about parameters.

13.1 Communication-relevant parameters of the standard device

In this chapter communication-relevant parameters of the Servo Drive 9400 are listed in
numerically ascending order.

C00369

Parameter | Name:

C00369 | CAN sync transmission cycle time

Data type: UNSIGNED_16
Index: 112064 = 2BC6},

Cycle within which the sync master is to send sync telegrams.
« With "0 ms" (Lenze setting), no sync telegrams are created.
+ Mapping of the CANopen object |-1006 (see DS301, V4.02).
» Synchronisation of PDOs via sync telegram (£J 50)

Setting range (min. value | unit | max. value)

0

Subcodes
C00369/1
C00369/2
€00369/3

ms
Lenze setting
0ms
0ms

0ms

65535

M Read access M Write access O CINH O PLCSTOP [ No transfer
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Scaling factor: 1
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Data type: UNSIGNED_32
Index: 239604 = 5D98},

Data type: UNSIGNED_32
Index: 23939, = 5D83,

C00615
Parameter | Name:
C00615 | Resp. to imp. device config.
Selection of response to impermissible device configuration
Selection list
1 Fault
3 Quick stop by trouble
4 Warning locked
6 Information
0 Noresponse
Subcodes Lenze setting Information
C00615/1 0: No response Reserved
C00615/2 1: Fault Resp. to imperm. module in MXI1
C00615/3 1: Fault Resp. to imperm. module in MXI2
C00615/4 0: No response Reserved
C00615/5 0: No response Reserved
M Read access & Writeaccess CJCINH CIPLCSTOP O Notransfer  Scaling factor: 1
C00636
Parameter | Name:
C00636 | Resp. to new module in MXI1
Selection of the response to a new extension module being inserted into module slot MXI1.
Selection list (Lenze setting printed in bold)
1 Fault
6 Information
5 Warning
4 Warning locked
3 Quick stop by trouble
0 No response
M Read access & Writeaccess CJCINH CIPLCSTOP CINotransfer  Scaling factor: 1
C00637

Parameter | Name:

C00637 | Resp. to new module in MXI2

Data type: UNSIGNED_32
Index: 239394 = 5D83),

Selection of the response to a new extension module being inserted into module slot MXI2.

Selection list (Lenze setting printed in bold)
1 Fault
6 Information
5 Warning
4 Warning locked
3 Quick stop by trouble

0 No response

M Read access M Write access OO CINH O PLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name: Data type: UNSIGNED_8
€01120 | Sync source Index: 234554 = 5B9Fy,

Selection of the source for the synchronisation signals.
« Thedrive can only be synchronised by one source.

Note:
Select "2: CAN module" for the CANopen communication module (E94AYCCA).
» Synchronisation of PDOs via sync telegram (L 50)

Selection list (Lenze setting printed in bold)
0 Off
1 CAN on board
2 CAN module
4 Module in MXI1
5 Module in MXI2
6 Digital input1
7 Digital input 2
8 Digital input 3
9 Digital input 4
10 Digital input 5
11 Digital input 6
12 Digital input 7
13 Digital input 8
M Read access M Writeaccess CJCINH CIPLCSTOP CINotransfer  Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_32
€01121 | Sync cycle time Index: 23454 = 5B9E;,

Time interval at which the phase control loop (PLL) in the controller expects the synchronisation signals.
» The time interval set must correspond to the cycle of the synchronisation source.

Note:

For synchronisation via the system bus (CANopen), only integer multiples of 1000 ps should be set.

Example: For the system bus, the interval between two synchronisation signals is set to 2 ms. If the system bus is to
be used as the synchronisation source, a synchronisation cycle of 2000 ps must be set in C01121.

» Synchronisation of PDOs via sync telegram (L2 50)

Setting range (min. value | unit | max. value) Lenze setting
250 us 20000 1000 ps
M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
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C01122

co1123

104

Parameter | Name: Data type: UNSIGNED_32
€01122 | Sync phase position Index: 23453, = 5BID},

The phase position defines the zero point of time for the application relating to the synchronisation signal (bus

cycle). Since PDO processing is integrated in the system part of the application, the instant of the PDO acceptance

also changes if the phase position is changed.

- If 0is set, the application is started together with the synchronisation signal.

« Ifavalue > 0 is set, the application starts by the set time interval before the synchronisation signal arrives (the
phase position acts negatively).

Example:
If the phase position is set to 400 ps, the system part of the application starts 400 ps before the synchronisation
signal arrives.

From software version V3.0:
The effect of the sync phase position can be influenced by the application cycle set in C01130. For the Lenze setting
of C01130, the behaviour remains as before.

» Synchronisation of PDOs via sync telegram (L 50)

Setting range (min. value | unit | max. value) Lenze setting
0 us 64000 400 ps

M Read access [ Write access [OCINH [ PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_32
C01123 | Sync tolerance Index: 23452, = 5B9C),

Time slot for monitoring the synchronisation signal via the LS_SyncInput system block
« If the last synchronisation signal has been within this time slot around the expected value, the
SYNC_bSyncinsideWindow output of the LS_Syncinput system block is set to TRUE.
« This setting does not affect the synchronisation process.
» Synchronisation of PDOs via sync telegram (L 50)

Setting range (min. value | unit | max. value) Lenze setting
0 us 1000 Ops
M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name:

C€01124 | Sync-PLL increment
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Data type: UNSIGNED_8
Index: 23451, = 5B9B},

When the cycle times of the synchronisation signal and the phase control loop (PLL) differ, this setting defines the
increment to be used to readjust the phase control loop.
« Ifthe system bus (CANopen) is used as synchronisation source, the recommended time increment for deviations

is 109 ns.

» Synchronisation of PDOs via sync telegram (L 50)

Selection list (Lenze setting printed in bold)

1

O 00 N O U1 »h W N

N N N N N NNRRB R B B B R R B 2
O 1 A W N B O VW OWWSNO UuSH WN L O

27

7ns

15ns
23 ns
31ns
39 ns
46 ns
54 ns
62 ns
70 ns
78 ns
85ns
93 ns
101ns
109 ns
117 ns
125ns
132 ns
140 ns
148 ns
156 ns
164 ns
171 ns
179ns
187 ns
195ns
203 ns
210ns

M Read access ™ Write access O CINH O PLCSTOP 0O No transfer
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C01130
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Parameter | Name: Data type: UNSIGNED_16
€01130 | CAN SYNC application cycle Index: 234454 = 5B95),

From software version V3.0

This parameter influences the effect of the sync phase position (C01122) with regard to the instant of acceptance

of the synchronous PDOs by the application or the instant of transmission of the synchronous PDOs to the system

bus (CANopen).

» The resulting PDO delay can be calculated with the following formula, taking an internal processing time of
150 ps into consideration: PDO delay = (C01121 - C01122 + 150 ps) modulo C01130

« For the Lenze setting, the behaviour remains as before; the sync phase position (C01122) is always calculated
"modulo 1000".

« The set value is automatically rounded down to multiples of 1000 ps.

» Effect of C01130 on the sync phase position (L1 54)

Note: Setting the application cycle to a higher value than the sync cycle time (C01121) results in an undefined
response. The same applies if the value set for the sync phase position (C01122) is higher than the sync cycle time
(C01121). In this case, the drive usually cannot send synchronous PDOs on the system bus anymore.

» Synchronisation of PDOs via sync telegram (£ 50)

Setting range (min. value | unit | max. value) Lenze setting

1000 us 65000 1000 ps
M Read access [ Write access [OCINH [ PLCSTOP [ No transfer Scaling factor: 1

Note!

o

The standard device codes C01501 and C01502 are not effective when using the
CANopen communication module.
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13.2 Parameters of the communication module for slot MXI1

In this chapter, the parameters of the E94AYCCA communication module (CANopen) for
slot MXI1 of the Servo Drive 9400 are listed in numerically ascending order.

C13311
Parameter | Name: Data type: BITFIELD_8
C13311 | CAN TPDO1 mask byte x Index: 112644 = 2C00,
For each byte of the TPDO1 a mask can be parameterised in the corresponding subcode.
- In case of event-controlled transmission of a PDO, only the masked bits are used for the event control.
« Mask "0x0" means that no bit of the corresponding byte triggers the transmission.
» Mask "0xff" means that each bit of the corresponding byte can trigger the transmission.
» Masking of the TPDOs for event control (1 49)
Setting range
0x00 OXFF
Value is bit-coded:
Bit 0 Mask bit 0
Bit 7 Mask bit 7
Subcodes Lenze setting Information
C13311/1 0x00 Mask for byte 1 ... byte 8 of TPDO1
C13311/8
M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
C13312

Parameter | Name: Data type: BITFIELD_8
C13312 | CAN TPDO2 mask byte x Index: 11263 = 2BFFy,

For each byte of the TPDO2 a mask can be parameterised in the corresponding subcode.
« In case of event-controlled transmission of a PDO, only the masked bits are used for the event control.
» Mask "0x0" means that no bit of the corresponding byte triggers the transmission.

« Mask "0xff" means that each bit of the corresponding byte can trigger the transmission.
» Masking of the TPDOs for event control (£ 49)

Setting range
0x00 OxFF
Value is bit-coded:

Bit 0 Mask bit0

Bit 7 Mask bit 7

Subcodes Lenze setting Information
C13312/1 0x00 Mask for byte 1 ... byte 8 of TPDO2
C13312/8

M Read access ™ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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C13313

C13314

108

Parameter | Name: Data type: BITFIELD_8
C13313 | CAN TPDO3 mask byte x Index: 112624 = 2BFE},

For each byte of the TPDO3 a mask can be parameterised in the corresponding subcode.

« In case of event-controlled transmission of a PDO, only the masked bits are used for the event control.
» Mask "0x0" means that no bit of the corresponding byte triggers the transmission.

« Mask "0xff" means that each bit of the corresponding byte can trigger the transmission.

» Masking of the TPDOs for event control (C1 49)

Setting range
0x00 OxFF
Value is bit-coded:

Bit 0 Mask bit0

Bit 7 Mask bit 7

Subcodes Lenze setting Information
C13313/1 0x00 Mask for byte 1 ... byte 8 of TPDO3
C13313/8

M Read access [ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: BITFIELD_8
C13314 | CAN TPDO4 mask byte x Index: 11261, = 2BFDj,

For each byte of the TPDO4 a mask can be parameterised in the corresponding subcode.

- In case of event-controlled transmission of a PDO, only the masked bits are used for the event control.
« Mask "0x0" means that no bit of the corresponding byte triggers the transmission.

» Mask "0xff" means that each bit of the corresponding byte can trigger the transmission.

» Masking of the TPDOs for event control (2 49)

Setting range
0x00 OxFF
Value is bit-coded:

Bit 0 Mask bit 0

Bit 7 Mask bit 7

Subcodes Lenze setting Information
C13314/1 0x00 Mask for byte 1 ... byte 8 of TPDO4
C13314/8

M Read access M Write access OCINH O PLCSTOP [ No transfer Scaling factor: 1
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C13320

Parameter | Name: Data type: BITFIELD_32
C13320 | CAN TPDOX identifier Index: 112554 = 2BF7},
Identifier for TPDO1 ... TPDO4

« If bit 31 is set (0Ox8nnnnnnn), the TPDO is deactivated.

» The basic setting is according to the "Predefined Connection Set".

« Mapping of the CANopen objects |-1800/1 ...1-1803/1 (see DS301, V4.02).

» Identifiers of the process data objects (L1 46)

Setting range
0x00000000 OXFFFFFFFF
Value is bit-coded: Information

Bit0 COB-ID bit0 e Bit0..10: COB-ID
« Bit11..30:Reserved
« Bit31: PDOinvalid

Bit 31 PDO invalid
Subcodes Lenze setting Information

C13320/1 0x00000181 Identifier TPDO1
« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x180 +
node address is set by default.
C13320/2 0x00000281 Identifier TPDO2
» After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x280 +
node address is set by default.
C13320/3 0x00000381 Identifier TPDO3
« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x380 +
node address is set by default.
C13320/4 0x00000481 Identifier TPDO4

« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x480 +
node address is set by default.

M Read access [ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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C13321

C13322

110

Parameter | Name: Data type: BITFIELD_32
C13321 | CAN RPDOXx identifier Index: 11254 = 2BF6),

Identifier for RPDOL1 ... RPDO4
« If bit 31 is set (Ox8nnnnnnn), the RPDO is deactivated.
» The basic setting is according to the "Predefined Connection Set".

« Mapping of the CANopen objects |-1400/1 ...1-1403/1 (see DS301, V4.02).
» Identifiers of the process data objects (L1 46)

Setting range
0x00000000 OXFFFFFFFF
Value is bit-coded: Information

Bit0 COB-ID bit0 e Bit0..10: COB-ID
« Bit11..30:Reserved
« Bit31: PDOinvalid

Bit 31 PDO invalid
Subcodes Lenze setting Information

C13321/1 0x00000201 Identifier RPDO1
« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x200 +
node address is set by default.
C13321/2 0x00000301 Identifier RPDO2
» After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x300 +
node address is set by default.
C13321/3 0x00000401 Identifier RPDO3
« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x400 +
node address is set by default.
C13321/4 0x00000501 Identifier RPDO4

« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x500 +
node address is set by default.

M Read access [ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_8
C13322 | CAN TPDOx Tx mode Index: 112534 = 2BF5y,
TPDO transmission type according to DS301, V4.02

+ The types 0 (acyclic sync), 1-240 (cyclic sync), 254 (event-controlled manufacturer-specific), 255 (event-
controlled device-profile-specific) are supported.

« The basic setting for all PDOs is the event-controlled setting "254".
» Mapping of the CANopen objects |-1800/2 ...1-1803/2 (see DS301, V4.02).
» Transmission type (£ 47)

Setting range (min. value | unit | max. value)

0 255

Subcodes Lenze setting Information

C13322/1 254 Transmission mode for TPDO1 ... TPDO4
C13322/4

M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name: Data type: UNSIGNED_8
C13323 | CAN RPDOx Rx mode Index: 112524 = 2BF4y,

RPDO transmission type according to DS301, V4.02
» Forthe RPDO serves as monitoring setting in the case of sync-controlled PDOs.

+ The types 0 (acyclic sync), 1-240 (cyclic sync), 254 (event-controlled manufacturer-specific), 255 (event-
controlled device-profile-specific) are supported.

« The basic setting for all PDOs is the event-controlled setting "254".
» Mapping of the CANopen objects |-1400/2 ...1-1403/2 (see DS301, V4.02).
» Transmission type (£ 47)

Setting range (min. value | unit | max. value)

0 255

Subcodes Lenze setting Information

C13323/1 254 Transmission mode for RPDO1 ... RPDO4
C13323/4

M Read access M Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C13324 | CAN TPDOX delay time Index: 112514 = 2BF3,

TPDO inhibit time according to DS301, V4.02

« Minimum time between the transmission of two identical TPDOs.

« Thetimeis entered in 1/10 ms and automatically rounded to full milliseconds by the code.
» Mapping of the CANopen objects |-1800/3 ...1-1803/3 (see DS301, V4.02).

Setting range (min. value | unit | max. value)

0 1/10 ms 65535

Subcodes Lenze setting Information

C13324/1 01/10 ms Delay time for TPDOL1 ... TPDO4
C13324/4

M Read access [ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_32
C13343 | CAN TPDO counter Index: 11232 = 2BEO},

Counter for TPDO1 ... TPDO4

Display range (min. value | unit | max. value)

0 4294967295

Subcodes Information
C13343/1

C13343/4
M Read access [0 Write access OCINH O PLCSTOP [ No transfer Scaling factor: 1
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C13344

C13345

C13346
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Parameter | Name:

C13344 | CAN RPDO counter

Counter for RPDO1 ... RPDO4

Display range (min. value | unit | max. value)

0 4294967295
Subcodes

C13344/1

C13344/4
M Read access [ Write access OO CINH O PLCSTOP [ No transfer

Parameter | Name:

C13345 | CAN error
Display of the active CAN network error
Selection list (read only)
0 Noerror
1 Guard Event
2 Warning
3 Bus off
4 Synctelegram error
6 CAN controller overflow
M Read access []Writeaccess CICINH CIPLCSTOP [ No transfer

Parameter | Name:

C13346 | CAN heartbeat activity
» Heartbeat protocol (C2 80)
Display range
0x00000000
Value is bit-coded:
Bit 0 Heartbeat node 1

OXFFFFFFFF

Bit 31 Heartbeat node 32
M Read access [ Write access COCINH O PLCSTOP [ No transfer

Lenze

Data type: UNSIGNED_32
Index: 11231, = 2BDFy,

Information

Scaling factor: 1

Data type: UNSIGNED_8
Index: 112304 = 2BDE},

Scaling factor: 1

Data type: BITFIELD_32
Index: 11229, = 2BDDy,

Scaling factor: 1
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Parameter | Name:

C13347 | CAN heartbeat status

Status of node 1...32
» Heartbeat protocol (£3 80)
Selection list (read only)

0 Unknown
4 Stopped
5 Operational
127 Pre-operational
Subcodes
C13347/1

C13347/32
M Read access [ Write access OO CINH O PLCSTOP [ No transfer

Parameter | Name:

C13348 | CAN status DIP switch

Data type: UNSIGNED_8
Index: 112284 = 2BDCy,

Information

Scaling factor: 1

Data type: UNSIGNED_8
Index: 112274 = 2BDBy,

« Thevalue "1" means that the CAN DIP switches have been recognised during power-on and a valid baud rate and

node address have been set.

« Thevalue "0" means that either no CAN DIP switch or no valid setting has been recognised or that the setting has

been overwritten by code C13350 or C13351.
Selection list (read only)
0 Setting not accepted
1 Setting accepted

M Read access [ Write access O CINH O PLCSTOP [ No transfer

Parameter | Name:

C13349 | CAN setting of DIP switch

CAN DIP switch setting during last power-on
» Possible settings via DIP switches (£ 33)

Display range (min. value | unit | max. value)

0 255
Subcodes

C13349/1

C13349/2

M Read access [ Write access O CINH O PLCSTOP [ No transfer

Lenze

Information

Scaling factor: 1

Data type: UNSIGNED_8
Index: 112264 = 2BDA,

Information
Node address

Baud rate:

: 500 kbps

: 250 kbps

:125 kbps

: 50 kbps

:1 Mbps

:20 kbps

: 10 kbit/s

14: 800 kbps

255: Automatic detection

Scaling factor: 1
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C13350

C13351

C13352
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Parameter | Name: Data type: UNSIGNED_8
C13350 | CAN node address Index: 11225, = 2BD9y,

« Achange in the node address is only effective after a "Reset node" (C00002 = 92).

+ The basic server channel RX/TX is automatically provided by the node address (C13372 and C13373; both
subcode 1).

» Setting the node address (£ 33)

Setting range (min. value | unit | max. value) Lenze setting
1 127 1
M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_8
C13351 | CAN baud rate Index: 11224, = 2BD8},

A change in the baud rate is only effective after a "Reset node" (C00002 = 92).
» Setting the baud rate ((1 34)

Selection list (Lenze setting printed in bold)
0 500 kbps
1 250kbps

125 kbps

50 kbps

1 Mbps

20 kbps

10 kbps

Reserved

O 0 OO0 U1 » W N

Reserved
10 Reserved
11 Reserved
12 Reserved
13 Reserved
14 800 kbps
15 Reserved
255 Automatic detection

M Read access [ Write access O CINH [OPLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_8
C13352 | CAN slave/master Index: 112234 = 2BD7},

If "1" is entered and saved, the drive will start as a CAN master after mains switching.
Selection list (Lenze setting printed in bold)

0 Slave

1 Master
M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name: Data type: UNSIGNED_16
C13356 | CAN TPDOX cycle time Index: 11219, = 2BD3},

TPDO event time according to DS301, V4.02

- If adifferent value than "0" is entered, the TPDO is transmitted without further consideration of the transport
type after the time set has elapsed.

« Mapping of the CANopen objects 1-1800/5 ... I-1803/5 (see DS301, 4.02).

Setting range (min. value | unit | max. value)

0 ms 65535

Subcodes Lenze setting Information

C13356/1 0ms Cycle time for TPDO1 ... TPDO4
C13356/4

M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C13357 | CAN RPDOx monitoring time Index: 11218, = 2BD2},

Mapping of the RPDO event time (see DS301, V4.02)

- If adifferent value than "0" is entered, the RPDO is expected after the time set has elapsed.

« Ifthe RPDO is not received within the expected time, an error message parameterisable under C13591/1...4 can
be triggered.

Setting range (min. value | unit | max. value)

0 ms 65535

Subcodes Lenze setting Information

C13357/1 3000 ms Monitoring time for RPDO1 ... RPDO4
C13357/4

M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_8
C13359 | CAN status Index: 112164 = 2BDO},

Display of the current CAN network status
Selection list (read only)

0 Operational
Pre-operational
Boot-up
Stopped
Reset

Initialisation

O 00 N U b~ B

Unknown
10 Baud rate autom. detected
M Read access [0 Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
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C13360

C13361

116

Parameter | Name:

C13360 | CAN telegram and error counter

« After mains connection, all counters start with "0".

Data type: UNSIGNED_16
Index: 112154 = 2BCFy,

» After the maximum value has been reached, it is started with "0" again.

Display range (min. value | unit | max. value)

0 65535
Subcodes

C13360/1

C13360/2
C13360/3

C13360/4

C13360/5

C13360/6
C13360/7
C13360/8

M Read access [ Write access O CINH OPLCSTOP [ No transfer

Parameter | Name:

C13361 | CAN bus load

Information

Stuffing bit error counter
« More than five identical bits have been detected.

Format error counter
« CAN frame has not been observed.

Acknowledge error counter

» No node has confirmed the telegram.

Bitl error counter

« "1"should be sent after bus arbitration, but "0" was
read.

BitO error counter

« "0"should be sent after bus arbitration, but "1" was
read.

CRC error counter
« Checksum check has indicated an error.

Tx telegram counter
« Telegrams received without errors.

Rx telegram counter
» Telegrams sent without errors.

Scaling factor: 1

Data type: UNSIGNED_32
Index: 11214, = 2BCE;,

The display of the node peak load (subcodes 4 ... 6) can be reset by mains switching or via a "Reset node" command

(C00002 = 92).

Display range (min. value | unit | max. value)

0 % 100
Subcodes

C13361/1

C13361/2

C13361/3

C13361/4

C13361/5

C13361/6

M Read access LI Writeaccess CICINH CIPLCSTOP LI No transfer

Lenze

Information

Current node load in Tx direction
Current node load in Rx direction
Current node load by faulty telegrams
Node peak load in Tx direction

Node peak load in Rx direction

Node peak load by faulty telegrams

Scaling factor: 1
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Parameter | Name:

C13367 | CAN sync Rx identifier

Data type: UNSIGNED_32
Index: 112084 = 2BC8y,

Identifier with which the sync slave is to receive sync telegrams.
+ Mapping of the CANopen object |-1005 (see DS301, V4.02).

» Synchronisation of PDOs via sync telegram (£ 50)

Setting range (min. value | unit | max. value)

Lenze setting

0 2047 128

M Read access ™ Write access O CINH O PLCSTOP [ No transfer

Parameter | Name:

C13368 | CAN sync Tx identifier

Scaling factor: 1

Data type: UNSIGNED_32
Index: 112074 = 2BC7},

Identifier with which the sync master is to send sync telegrams.
+ Mapping of the CANopen object |-1005 (see DS301, V4.02).

» Synchronisation of PDOs via sync telegram (L 50)

Setting range (min. value | unit | max. value)
0 2047

M Read access M Write access O CINH O PLCSTOP [ No transfer

Parameter | Name:

C13372 | CAN SDO server Rx identifier

Lenze setting
128

Scaling factor: 1

Data type: BITFIELD_32
Index: 112034 = 2BC3),

Identifier with which the corresponding SDO server can be reached.
« If bit 31 is set (0Ox8nnnnnnn), the corresponding SDO server is deactivated.
« Mapping of the CANopen objects 1-1200/1 ... I-1209/1 (see DS301, V4.02).

» Identifiers of the parameter data objects (L1 62)

Setting range
0x00000000
Value is bit-coded:
Bit0 COB-ID bit 0

Bit 31 SDOinvalid

Subcodes Lenze setting
C13372/1 0x00000601
C13372/2 0x80000000
C13372/10 0x80000000

M Read access M Write access OO CINH O PLCSTOP [ No transfer

Lenze

OXFFFFFFFF

Information

« Bit0..10: COB-ID
« Bit11..30:Reserved
e Bit31:SDO invalid

Information

SDO server channel 1 RX

» Subcode 1 contains the basic SDO channel. According
to DS301, V4.02 it can neither be changed nor
deactivated. Writing this subcode has no effect.

« Thevaluein subcode 1 results from the node address
(C13350) + 0x600.

SDO server channel 2 RX

SDO server channel 10 RX

Scaling factor: 1
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C13373

C13374
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Parameter | Name:

C13373 | CAN SDO server Tx identifier

Data type: BITFIELD_32
Index: 112024 = 2BC2y,

Identifier with which the corresponding SDO server can carry out transmissions.
« If bit 31 is set (0x8nnnnnnn), the corresponding SDO server is deactivated.
« Mapping of the CANopen objects |-1200/2 ... 1-1209/2 (see DS301, V4.02).

» Identifiers of the parameter data objects (£ 62)

Setting range
0x00000000
Value is bit-coded:
Bit0 COB-ID bit 0

OXFFFFFFFF

Bit 31 SDO invalid

Subcodes Lenze setting
C13373/1 0x00000581
C13373/2 0x80000000
C13373/10 0x80000000

M Read access M Write access O CINH O PLCSTOP [ No transfer

Parameter | Name:

C13374 | CAN SDO client node address

Information

« Bit0..10:COB-ID
« Bit11..30:Reserved
« Bit31: SDO invalid

Information

SDO server channel 1 TX

+ Subcode 1 contains the basic SDO channel. According
to DS301, V4.02 it can neither be changed nor
deactivated. Writing this subcode has no effect.

« Thevaluein subcode 1 results from the node address
(C13350) + 0x580.

SDO server channel 2 TX

SDO server channel 10 TX

Scaling factor: 1

Data type: UNSIGNED_8
Index: 112014 = 2BC1),

Node address of the client assigned to this server (see DS301, V4.02).

Setting range (min. value | unit | max. value)
1 127

Subcodes Lenze setting

C13374/1 1
C13374/2 1
C13374/10 1

M Read access M Write access O CINH O PLCSTOP [ No transfer

Lenze

Information

SDO server channel 1 remote client node address

» Subcode 1 contains the basic SDO channel. According
to DS301, V4.02 it does not have this entry. Writing
this subcode has no effect.

« The value of subindex 1 is 0.

SDO server channel 2 remote client node address

SDO server channel 10 remote client node address

Scaling factor: 1
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Parameter | Name:

C13375 | CAN SDO client Rx identifier

Data type: BITFIELD_32
Index: 112004 = 2BCOy,

Identifier with which the corresponding SDO client can be reached.
« If bit 31 is set (0x8nnnnnnn), the corresponding SDO client channel is deactivated (see DS301, V4.02).
» The client channels need not be parameterised right now. Their functionality will only be required when using

the gateway services.
» Identifiers of the parameter data objects (L1 62)

Setting range
0x00000000
Value is bit-coded:

Bit0 COB-ID bit 0

OXFFFFFFFF

Bit 31 SDOinvalid

Subcodes Lenze setting
C13375/1 0x80000000
C13375/10

M Read access M Write access COCINH O PLCSTOP [ No transfer

Parameter | Name:

C13376 | CAN SDO client Tx identifier

Information

« Bit0..10: COB-ID
« Bit11..30:Reserved
« Bit31: SDO invalid

Information
SDO client channel 1 RX ... 10 RX

Scaling factor: 1

Data type: BITFIELD_32
Index: 111994 = 2BBF,

Identifier with which the corresponding SDO client can carry out transmissions.
« If bit 31 is set (0x8nnnnnnn), the corresponding SDO client channel is deactivated (see DS301, V4.02).
« The client channels need not be parameterised right now. Their functionality will only be required when using

the gateway services.
» Identifiers of the parameter data objects (£ 62)

Setting range
0x00000000
Value is bit-coded:
Bit0 COB-ID bit 0

OXFFFFFFFF

Bit 31 SDOinvalid

Subcodes Lenze setting
C13376/1 0x80000000
C13376/10

M Read access ™ Write access OO CINH O PLCSTOP [ No transfer

Lenze

Information

« Bit0..10: COB-ID
« Bit11..30:Reserved
« Bit31: SDO invalid

Information

SDO client channel 1 TX ... 10 TX

Scaling factor: 1
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C13377

C13378

C13381

C13382
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Parameter | Name: Data type: UNSIGNED_8
C13377 | CAN SDO server node address Index: 111984 = 2BBEy,

Node address of the server with which this client communicates via the client channel selected.
» Anactivation of the client functionality is not required.
+ Anentry is required so that the CAN-SDO client channel can be activated (see DS301, V4.02).

Setting range (min. value | unit | max. value)

1 127

Subcodes Lenze setting Information

C13377/1 1 Remote server node address for SDO client channel 1 ...
10

C13377/10

M Read access M Write access OCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C13378 | CAN delay boot-up - Operational Index: 11197 = 2BBDy,

Time that has to elapse after mains switching before the CAN NMT master transmits the "Start remote node”
telegram on the bus.

« This time is only used after mains switching if the master bit is activated (C13352).
Setting range (min. value | unit | max. value) Lenze setting

0 ms 65535 3000 ms

M Read access M Write access OO CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C13381 | CAN Heartbeat Producer Time Index: 11194, = 2BBA,

Time interval for the transmission of the heartbeat telegram to one or several consumers.
» The parameterised time is rounded down to an integer multiple of 5 ms.

» The heartbeat telegram is transmitted automatically as soon as a time > 0 ms is set. The monitoring function
"Node Guarding" is deactivated in this case.

+ Mapping of the CANopen object |-1017 (see DS301, V4.02).

» Heartbeat protocol (2 80)
Setting range (min. value | unit | max. value) Lenze setting
0 ms 65535 Oms

M Read access [ Write access [OCINH [ PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C13382 | CAN Guard Time Index: 111934 = 2BB9),

« After the guard time (set here) multiplied with the life time factor (C13383), a node guarding telegram must
have arrived.

+ Mapping of the CANopen object [-100C (see DS301, V4.02).

» Node guarding protocol (L2 74)

Setting range (min. value | unit | max. value) Lenze setting
0 ms 65535 0ms
M Read access M Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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C13383
Parameter | Name: Data type: UNSIGNED_8
C13383 | CAN Life Time Factor Index: 111924 = 2888y,
« The life time factor multiplied with the guard time (C13382) is the time within which a node guarding telegram
must have arrived.
+ Mapping of the CANopen object |-100D (see DS301, V4.02).
» Node guarding protocol (L2 74)
Setting range (min. value | unit | max. value) Lenze setting
0 255 0
M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
C13385
Parameter | Name: Data type: BITFIELD_32
C13385 | CAN Heartbeat Consumer Time Index: 111904 = 2BB6y,

The 32 subcodes represent the nodes which are to be monitored via heartbeat.

« Each bit-coded subcode entry contains the expected heartbeat time and the node ID (node address) from which
the heartbeat telegram is expected.

» The parameterised time is rounded down to an integer multiple of 5 ms and must have a higher value than the
heartbeat producer time (C13381) of the node to be monitored.

» The response to a missing heartbeat telegram can be parameterised in C13613.
+ Mapping of the CANopen object |-1016 (see DS301, V4.02).

» Heartbeat protocol (2 80)

Setting range
0x00000000 OXFFFFFFFF
Value is bit-coded: Information
Bit 0 Heartbeat time bit 0 « Bit0..15: Heartbeat time

« Bit16...23: Node address
« Bit24..31:Reserved

Bit 31 Reserved

Subcodes Lenze setting Information
C13385/1 0x00000000 Monitoring entry 1 ... 32
C13385/32

M Read access [ Write access [OCINH [ PLCSTOP [ No transfer Scaling factor: 1
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C13386

C13387

C13388
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Parameter | Name:

C13386 | CAN Node Guarding

Data type: BITFIELD_32
Index: 11189, = 2BB5),

These 32 subcodes represent the nodes which are to be monitored by the master via node guarding.
« Each bit-coded subcode entry contains the guard time (C13382), the life time factor (C13383) and the node

address (C13350) from which the node guarding telegram is expected.
« The response to a missing node guarding response can be parameterised in C13612.
» Node guarding protocol (L1 74)

Setting range
0x00000000 OXFFFFFFFF
Value is bit-coded: Information

Bit 0 Guard time bit 0 e Bit0..15: Guard time
« Bit16...23: Node address
« Bit 24 ... 31: Life time factor

Bit 31 Lifetime factor bit 7

Subcodes Lenze setting Information
C13386/1 0x00000000 Monitoring entry 1 ... 32
C13386/32

M Read access M Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name:

C13387 | CAN Node Guarding Activity
» Node guarding protocol (£ 74)

Display range
0x00000000 OXFFFFFFFF
Value is bit-coded:

Bit 0 Node guarding of node 1

Bit 31 Node guarding of node 32
M Read access [0 Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name:

C13388 | CAN node guarding status

Node guarding status of node 1.... 32
» Node guarding protocol (L2 74)

Selection list (read only)
0 Unknown
4 Stopped
5 Operational
127 Pre-operational
Subcodes Information
C13388/1

C13388/32
M Read access [0 Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Lenze

Data type: BITFIELD_32
Index: 11188 = 2BB4y,

Data type: UNSIGNED_8
Index: 111874 = 2BB3y,
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Parameter | Name: Data type: BITFIELD_8
C13390 | CAN Error Register (DS301V402) Index: 111854 = 2BB1y,

Mapping of the CANopen object |-1001 (see DS301, V4.02)
Display range
0x00 OxFF
Value is bit-coded: Information

Bit 0 Generic error Currently only bits 0 and 4 contain the corresponding
Bit 1 Current error (not used) information.
Bit 2 Voltage error (not used)
Bit 3 Temperature error (not used)
Bit4 Communication error
Bit 5 Dev. prof. spec. err (not used)
Bit 6 Reserved

Bit 7 Manuf. spec. error (not used)
M Read access [ Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: BITFIELD_32
C13391 | CAN Emergency Object Index: 11184, = 2BBO,

Identifier of the emergency telegram

« If bit 31 of this code is set (0Ox8nnnnnnn), the generation of emergency telegrams is deactivated.
+ Mapping of the CANopen object |-1014 (see DS301, V4.02).

» Emergency telegram (£ 84)

Setting range Lenze setting
0x00000000 OxFFFFFFFF  0x00000081 (decimal: 129)
Value is bit-coded: (M = bit set) Information

Bit0 M COB-ID bit0
Bit1 O COB-IDbit1

Bit2 OO0 COB-ID bit 2
Bit 3 0 COB-ID bit 3
Bit4 OO COB-ID bit 4
Bit5 [0 COB-ID bit 5
Bit6 0 COB-ID bit6
Bit 7 M COB-ID bit 7
Bit 8 I COB-ID bit 8
Bit9 O COB-ID bit9
Bit10 OO0 COB-ID bit 10
Bit 11 O Reserved

Bit 30 O Reserved

Bit 31 0 Emergency inactive/active
M Read access M Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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C13392

C13393

C13394
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Parameter | Name: Data type: UNSIGNED_16
C13392 | CAN emergency delay time Index: 111834 = 2BAFy,

Minimum time that has to elapse between two successive emergency telegrams.

« If"0"is set, checking of the inhibit time is deactivated.

» Thetimeisenteredin1/10 ms. The code automatically rounds the entries down to the preceding full millisecond.
+ Mapping of the CANopen object |-1015 (see DS301, V4.02).

» Emergency telegram (£ 84)

Setting range (min. value | unit | max. value) Lenze setting
0 65535 0
M Read access M Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_8
C13393 | CAN result - bus scan Index: 111824 = 2BAE;,

Result of a CAN bus scan previously carried out (C00002 = 96).
« The subcode number 1...128 corresponds to the node address 1 ... 128.

Display range (min. value | unit | max. value)

0 1
Subcodes Information
C13393/1 Result of the CAN bus scan for node address 1...128
« Thevalue "1" means that a device with the
corresponding node address has been found.
C13393/128

M Read access [0 Write access [OCINH [ PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_32
C13394 | CAN predefined error field (DS301V402) Index: 241814 = 5E75y,

Predefined error field according to DS301, V4.02

Display range (min. value | unit | max. value)

0 4294967295

Subcodes Information
C13394/1

C13394/10

M Read access [0 Write access COCINH [CPLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name:

C13591 | Resp. to CAN-RPDOX error

Data type: UNSIGNED_8
Index: 109844 = 2AE8),

Response if the corresponding CAN RPDO has not been received within the configured time (C13357/1...4 / C14357/

1...4) or with the configured sync.
Selection list (Lenze setting printed in bold)
1 Fault
Trouble

Quick stop by trouble

2

3

4 Warning locked
5 Warning

6 Information

0 No response
Subcodes Lenze setting
C13591/1 0: No response

C13591/4
M Read access M Write access OO CINH O PLCSTOP [ No transfer

Parameter | Name:

C13595 | Resp. to CAN bus OFF
Response if CAN node switches to the bus-off state.
Selection list (Lenze setting printed in bold)
1 Fault
2 Trouble
3 Quick stop by trouble
4 Warning locked
5 Warning
6 Information
0 Noresponse
M Read access & Writeaccess CICINH CIPLCSTOP I No transfer

Lenze

Information

Response to the absence of RPDO1 ... RPDO4

Scaling factor: 1

Scaling factor: 1

Data type: UNSIGNED_8
Index: 109804 = 2AE4),
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C13612

C13613
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Parameter | Name:

C13612 | Resp. to CAN node guarding error

Data type: UNSIGNED_8
Index: 10963, = 2AD3},

Response of master if the corresponding node guarding response is missing.

» Node guarding protocol (L1 74)

Selection list (Lenze setting printed in bold)
1 Fault
Trouble

Quick stop by trouble

Warning

2

3

4 Warning locked
5

6 Information

0

No response

Subcodes Lenze setting
C13612/1 0: No response
C13612/32

M Read access M Write access OO CINH O PLCSTOP [ No transfer

Parameter | Name:

C13613 | Resp. to CAN heartbeat error

Information

Response to the absence of the node guarding response
for monitoring entry 1... 32

Scaling factor: 1

Data type: UNSIGNED_8
Index: 109624 = 2AD2,

Response if the corresponding heartbeat telegram is missing.

» Heartbeat protocol (C2 80)
Selection list (Lenze setting printed in bold)

1 Fault
Trouble

Quick stop by trouble

Warning

2

3

4 Warning locked
5

6 Information

0

No response

Subcodes Lenze setting
C13613/1 0: No response
C13613/32

M Read access M Write access COCINH O PLCSTOP [ No transfer

Lenze

Information

Response to the absence of the heartbeat telegram for
monitoring entry 1... 32

Scaling factor: 1
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C13614

Parameter | Name: Data type: UNSIGNED_8
C13614 | Resp. to CAN life guarding error Index: 109614 = 2AD1},

Response of slave if node guarding request is missing.
» Node guarding protocol (L1 74)

Selection list (Lenze setting printed in bold)
1 Fault
2 Trouble
3 Quick stop by trouble
4 Warning locked
5 Warning
6 Information

0 Noresponse

M Read access [ Write access O CINH [OPLCSTOP [ No transfer Scaling factor: 1
C13625

Parameter | Name: Data type: UNSIGNED_8
C13625 | CAN behaviour in case of fault Index: 109504 = 2AC6},

Mapping of the CANopen object |-1029 (see DS301, V4.02)
Selection list (Lenze setting printed in bold)

0 Pre-operational state

1 No state change

2 Stopped state
M Read access [ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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13.3 Parameters of the communication module for slot MXI2

In this chapter, the parameters of the E94AYCCA communication module (CANopen) for
slot MXI2 of the Servo Drive 9400 are listed in numerically ascending order.

C14311
Parameter | Name: Data type: BITFIELD_8
C14311 | CAN TPDO1 mask byte x Index: 112644 = 2C00,
For each byte of the TPDO1 a mask can be parameterised in the corresponding subcode.
- In case of event-controlled transmission of a PDO, only the masked bits are used for the event control.
« Mask "0x0" means that no bit of the corresponding byte triggers the transmission.
» Mask "0xff" means that each bit of the corresponding byte can trigger the transmission.
» Masking of the TPDOs for event control (1 49)
Setting range
0x00 OXFF
Value is bit-coded:
Bit 0 Mask bit 0
Bit 7 Mask bit 7
Subcodes Lenze setting Information
C14311/1 0x00 Mask for byte 1 ... byte 8 of TPDO1
C14311/8
M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
C14312

Parameter | Name: Data type: BITFIELD_8
C14312 | CAN TPDO2 mask byte x Index: 11263 = 2BFFy,

For each byte of the TPDO2 a mask can be parameterised in the corresponding subcode.
« In case of event-controlled transmission of a PDO, only the masked bits are used for the event control.
» Mask "0x0" means that no bit of the corresponding byte triggers the transmission.

« Mask "0xff" means that each bit of the corresponding byte can trigger the transmission.
» Masking of the TPDOs for event control (£ 49)

Setting range
0x00 OxFF
Value is bit-coded:

Bit 0 Mask bit0

Bit 7 Mask bit 7

Subcodes Lenze setting Information
C14312/1 0x00 Mask for byte 1 ... byte 8 of TPDO2
C14312/8

M Read access ™ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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C14313
Parameter | Name: Data type: BITFIELD_8
C14313 | CAN TPDO3 mask byte x Index: 112624 = 2BFEy,
For each byte of the TPDO3 a mask can be parameterised in the corresponding subcode.
« In case of event-controlled transmission of a PDO, only the masked bits are used for the event control.
» Mask "0x0" means that no bit of the corresponding byte triggers the transmission.
« Mask "0xff" means that each bit of the corresponding byte can trigger the transmission.
» Masking of the TPDOs for event control (C1 49)
Setting range
0x00 OxFF
Value is bit-coded:
Bit 0 Mask bit0
Bit 7 Mask bit 7
Subcodes Lenze setting Information
C14313/1 0x00 Mask for byte 1 ... byte 8 of TPDO3
C14313/8
M Read access [ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
C14314
Parameter | Name: Data type: BITFIELD_8
C14314 | CAN TPDO4 mask byte x Index: 11261 = 2BFDj,

For each byte of the TPDO4 a mask can be parameterised in the corresponding subcode.

- In case of event-controlled transmission of a PDO, only the masked bits are used for the event control.
« Mask "0x0" means that no bit of the corresponding byte triggers the transmission.

» Mask "0xff" means that each bit of the corresponding byte can trigger the transmission.

» Masking of the TPDOs for event control (2 49)

Setting range
0x00 OxFF
Value is bit-coded:

Bit 0 Mask bit 0

Bit 7 Mask bit 7

Subcodes Lenze setting Information
C14314/1 0x00 Mask for byte 1 ... byte 8 of TPDO4
C14314/8

M Read access M Write access OCINH O PLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name: Data type: BITFIELD_32
C14320 | CAN TPDOX identifier Index: 11255 = 2BF7),

Identifier for TPDO1 ... TPDO4
« If bit 31 is set (0Ox8nnnnnnn), the TPDO is deactivated.
» The basic setting is according to the "Predefined Connection Set".

« Mapping of the CANopen objects |-1800/1 ... -1803/1 (see DS301, V4.02).
» Identifiers of the process data objects (L1 46)

Setting range
0x00000000 OXFFFFFFFF
Value is bit-coded: Information

Bit0 COB-ID bit0 e Bit0..10: COB-ID
« Bit11..30:Reserved
« Bit31: PDOinvalid

Bit 31 PDO invalid
Subcodes Lenze setting Information

C14320/1 0x00000181 Identifier TPDO1
« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x180 +
node address is set by default.
C14320/2 0x00000281 Identifier TPDO2
» After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x280 +
node address is set by default.
C14320/3 0x00000381 Identifier TPDO3
« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x380 +
node address is set by default.
C14320/4 0x00000481 Identifier TPDO4
« After changing the node address and executing

"Reset node" (C00002 = 92), here the value 0x480 +
node address is set by default.

M Read access [ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name:

C14321 | CAN RPDOXx identifier
Identifier for RPDO1 ... RPDO4

« If bit 31 is set (Ox8nnnnnnn), the RPDO is deactivated.

Data type: BITFIELD_32
Index: 112544 = 2BF6y,

» The basic setting is according to the "Predefined Connection Set".
« Mapping of the CANopen objects |-1400/1 ... -1403/1 (see DS301, V4.02).

» Identifiers of the process data objects (L1 46)

Setting range
0x00000000
Value is bit-coded:
Bit 0 COB-ID bit0

OXFFFFFFFF

Bit 31 PDO invalid

Subcodes Lenze setting
C14321/1 0x00000201
C14321/2 0x00000301
C14321/3 0x00000401
C14321/4 0x00000501

M Read access M Write access O CINH O PLCSTOP [ No transfer

Parameter | Name:

C14322 | CAN TPDOx Tx mode
TPDO transmission type according to DS301, V4.02

Information

e Bit0..10: COB-ID
« Bit11..30:Reserved
« Bit31: PDOinvalid

Information

Identifier RPDO1

« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x200 +
node address is set by default.

Identifier RPDO2

» After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x300 +
node address is set by default.

Identifier RPDO3

« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x400 +
node address is set by default.

Identifier RPDO4

« After changing the node address and executing
"Reset node" (C00002 = 92), here the value 0x500 +
node address is set by default.

Scaling factor: 1

Data type: UNSIGNED_8
Index: 112534 = 2BF5,

« Types 0 (acyclic sync), 1-240 (cyclic sync), 254 (event-controlled manufacturer-specific), 255 (event-controlled

device-profile-specific) are supported.
 The basic PDO setting is "254" (event-controlled).

» Mapping of the CANopen objects |-1800/2 ... -1803/2 (see DS301, V4.02).

» Transmission type (£ 47)

Setting range (min. value | unit | max. value)
0 255
Subcodes Lenze setting

C14322/1 254

C14322/4
M Read access M Write access COCINH O PLCSTOP [ No transfer

Lenze

Information
Transmission mode for TPDO1 ... TPDO4

Scaling factor: 1
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Parameter | Name: Data type: UNSIGNED_8
C14323 | CAN RPDOx Rx mode Index: 112524 = 2BF4y,

RPDO transmission type according to DS301, V4.02

» Forthe RPDO serves as monitoring setting in the case of sync-controlled PDOs.

« Types 0 (acyclic sync), 1-240 (cyclic sync), 254 (event-controlled manufacturer-specific), 255 (event-controlled
device-profile-specific) are supported.

 The basic PDO setting is "254" (event-controlled).

« Mapping of the CANopen objects |-1400/2 ... 1-1403/2 (see DS301, V4.02).

» Transmission type (£ 47)

Setting range (min. value | unit | max. value)

0 255

Subcodes Lenze setting Information

C14323/1 254 Transmission mode for RPDO1 ... RPDO4
C14323/4

M Read access M Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C14324 | CAN TPDOX delay time Index: 112514 = 2BF3y,

TPDO inhibit time according to DS301, V4.02

« Minimum time between the transmission of two identical TPDOs.

« Thetimeis entered in 1/10 ms and automatically rounded to full milliseconds by the code.
« Mapping of the CANopen objects |-1800/3 ... -1803/3 (see DS301, V4.02).

Setting range (min. value | unit | max. value)

0 1/10 ms 65535

Subcodes Lenze setting Information

C14324/1 01/10 ms Delay time for TPDOL1 ... TPDO4
C14324/4

M Read access [ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_32
C14343 | CAN TPDO counter Index: 112324 = 2BEO},

Counter for TPDO1 ... TPDO4

Display range (min. value | unit | max. value)

0 4294967295

Subcodes Information
C14343/1

C14343/4
M Read access [0 Write access OCINH O PLCSTOP [ No transfer Scaling factor: 1
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C14344

Parameter | Name:

C14344 | CAN RPDO counter

Counter for RPDO1 ... RPDO4

Display range (min. value | unit | max. value)

0 4294967295
Subcodes

C14344/1

C14344/4
M Read access [ Write access OO CINH O PLCSTOP [ No transfer

C14345

Parameter | Name:

C14345 | CAN error
Display of the active CAN network error
Selection list (read only)
0 Noerror
1 Guard Event
2 Warning
3 Bus off
4 Synctelegram error
6 CAN controller overflow
M Read access []Writeaccess CICINH CIPLCSTOP [ No transfer

C14346

Parameter | Name:

C14346 | CAN heartbeat activity
» Heartbeat protocol (C2 80)
Display range
0x00000000
Value is bit-coded:
Bit 0 Heartbeat node 1

OXFFFFFFFF

Bit 31 Heartbeat node 32
M Read access [ Write access COCINH O PLCSTOP [ No transfer

Lenze

EDS94AYCCAEN 5.0 - 06/2012

Data type: UNSIGNED_32
Index: 11231, = 2BDFy,

Information

Scaling factor: 1

Data type: UNSIGNED_8
Index: 112304 = 2BDE},

Scaling factor: 1

Data type: BITFIELD_32
Index: 11229, = 2BDDy,

Scaling factor: 1
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C14347

Parameter | Name:

C14347 | CAN heartbeat status

Status of node 1...32
» Heartbeat protocol (£3 80)
Selection list (read only)

0 Unknown
4 Stopped
5 Operational
127 Pre-operational
Subcodes
C14347/1

C14347/32
M Read access [ Write access O CINH O PLC STOP

C14348

Parameter | Name:

C14348 | CAN status DIP switch

slot MXI2

O No transfer

Information

Scaling factor: 1

Data type: UNSIGNED_8
Index: 112284 = 2BDCy,

Data type: UNSIGNED_8
Index: 112274 = 2BDBy,

« Thevalue "1" means that the CAN DIP switches have been recognised during power-on and a valid baud rate and

node address have been set.

« Thevalue "0" means that either no CAN DIP switch or no valid setting has been recognised or that the setting has
been overwritten by code C14350 or C14351.

Selection list (read only)
0 Setting not accepted
1 Setting accepted
M Read access [ Write access [ CINH [ PLCSTOP

C14349

Parameter | Name:

C14349 | CAN setting of DIP switch

O No transfer

CAN DIP switch setting during last power-on

» Possible settings via DIP switches (£ 33)

Display range (min. value | unit | max. value)
0

Subcodes

C14349/1

C14349/2

M Read access [ Write access [ CINH [ PLC STOP

134

255

O No transfer

Lenze

Information

Scaling factor: 1

Information
Node address

Baud rate:

: 500 kbps

: 250 kbps

:125 kbps

: 50 kbps

:1 Mbps

:20 kbps

: 10 kbit/s

14: 800 kbps

255: Automatic detection

oVt h WNEREO

Scaling factor: 1

Data type: UNSIGNED_8
Index: 112264 = 2BDA,
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Parameter | Name: Data type: UNSIGNED_8
C14350 | CAN node address Index: 11225, = 2BD9y,

« Achange in the node address is only effective after a "Reset node" (C00002 = 92).

+ The basic server channel RX/TX is automatically provided by the node address (C14372 and C14373; both
subcode 1).

» Setting the node address (£ 33)

Setting range (min. value | unit | max. value) Lenze setting
1 127 1
M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_8
C14351 | CAN baud rate Index: 11224, = 2BD8},

A change in the baud rate is only effective after a "Reset node" (C00002 = 92).
» Setting the baud rate ((1 34)

Selection list (Lenze setting printed in bold)
0 500 kbps
1 250kbps

125 kbps

50 kbps

1 Mbps

20 kbps

10 kbps

Reserved

O 0 OO0 U1 » W N

Reserved
10 Reserved
11 Reserved
12 Reserved
13 Reserved
14 800 kbps
15 Reserved
255 Automatic detection

M Read access [ Write access O CINH [OPLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_8
C14352 | CAN slave/master Index: 11223, = 2BD7),

If "1" is entered and saved, the drive will start as a CAN master after mains switching.
Selection list (Lenze setting printed in bold)

0 Slave

1 Master
M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
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C14357

C14359
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Parameter | Name: Data type: UNSIGNED_16
C14356 | CAN TPDOX cycle time Index: 11219, = 2BD3},

TPDO event time according to DS301, V4.02

- If adifferent value than "0" is entered, the TPDO is transmitted without further consideration of the transport
type after the time set has elapsed.

« Mapping of the CANopen objects 1-1800/5 ... I-1803/5 (see DS301, 4.02).

Setting range (min. value | unit | max. value)

0 ms 65535

Subcodes Lenze setting Information

C14356/1 0ms Cycle time for TPDO1 ... TPDO4
C14356/4

M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C14357 | CAN RPDOx monitoring time Index: 11218, = 2BD2},

Mapping of the RPDO event time (see DS301, V4.02)

- If adifferent value than "0" is entered, the RPDO is expected after the time set has elapsed.

« Ifthe RPDO is not received within the expected time, an error message parameterisable under C14591/1...4 can
be triggered.

Setting range (min. value | unit | max. value)

0 ms 65535

Subcodes Lenze setting Information

C14357/1 3000 ms Monitoring time for RPDO1 ... RPDO4
C14357/4

M Read access M Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_8
C14359 | CAN status Index: 112164 = 2BDO},

Display of the current CAN network status
Selection list (read only)

0 Operational
Pre-operational
Boot-up
Stopped
Reset

Initialisation

O 00 N U b~ B

Unknown
10 Baud rate autom. detected
M Read access [0 Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name:

C14360 | CAN telegram and error counter

« After mains connection, all counters start with "0".

Data type: UNSIGNED_16
Index: 112154 = 2BCFy,

» After the maximum value has been reached, it is started with "0" again.

Display range (min. value | unit | max. value)

0 65535
Subcodes

C14360/1

C14360/2
C14360/3

C14360/4

C14360/5

C14360/6
C14360/7
C14360/8

M Read access [ Write access O CINH OPLCSTOP [ No transfer

Parameter | Name:

C14361 | CAN bus load

Information

Stuffing bit error counter
« More than five identical bits have been detected.

Format error counter
« CAN frame has not been observed.

Acknowledge error counter

» No node has confirmed the telegram.

Bitl error counter

« "1"should be sent after bus arbitration, but "0" was
read.

BitO error counter

« "0"should be sent after bus arbitration, but "1" was
read.

CRC error counter
« Checksum check has indicated an error.

Tx telegram counter
« Telegrams received without errors.

Rx telegram counter
» Telegrams sent without errors.

Scaling factor: 1

Data type: UNSIGNED_32
Index: 11214, = 2BCE;,

The display of the node peak load (subcodes 4 ... 6) can be reset by mains switching or via a "Reset node" command

(C00002 = 92).

Display range (min. value | unit | max. value)

0 % 100
Subcodes

C14361/1

C14361/2

C14361/3

C14361/4

C14361/5

C14361/6

M Read access LI Writeaccess CICINH CIPLCSTOP LI No transfer

Lenze

Information

Current node load in Tx direction
Current node load in Rx direction
Current node load by faulty telegrams
Node peak load in Tx direction

Node peak load in Rx direction

Node peak load by faulty telegrams

Scaling factor: 1
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Parameter | Name:

C14367 | CAN SYNC Rx identifier

Data type: UNSIGNED_32
Index: 112084 = 2BC8y,

Identifier with which the sync slave is to receive sync telegrams.
+ Mapping of the CANopen object |-1005 (see DS301, V4.02).

» Synchronisation of PDOs via sync telegram (£ 50)

Setting range (min. value | unit | max. value)

Lenze setting

0 2047 128

M Read access ™ Write access O CINH O PLCSTOP [ No transfer

Parameter | Name:

C14368 | CAN SYNC Tx identifier

Scaling factor: 1

Data type: UNSIGNED_32
Index: 112074 = 2BC7},

Identifier with which the sync master is to send sync telegrams.
+ Mapping of the CANopen object |-1005 (see DS301, V4.02).

» Synchronisation of PDOs via sync telegram (L 50)

Setting range (min. value | unit | max. value)
0 2047

M Read access M Write access O CINH O PLCSTOP [ No transfer

Parameter | Name:

C14372 | CAN SDO server Rx identifier

Lenze setting
128

Scaling factor: 1

Data type: BITFIELD_32
Index: 112034 = 2BC3),

Identifier with which the corresponding SDO server can be reached.
« If bit 31 is set (0Ox8nnnnnnn), the corresponding SDO server is deactivated.
» Mapping of the CANopen objects 1-1200/1 ...1-1209/1 (see DS301, V4.02).

» Identifiers of the parameter data objects (L1 62)

Setting range
0x00000000
Value is bit-coded:
Bit0 COB-ID bit 0

Bit 31 SDOinvalid

Subcodes Lenze setting
C14372/1 0x00000601
C14372/2 0x80000000
C14372/10 0x80000000

M Read access M Write access OO CINH O PLCSTOP [ No transfer

Lenze

OXFFFFFFFF

Information

« Bit0..10: COB-ID
« Bit11..30:Reserved
e Bit31:SDO invalid

Information

SDO server channel 1 RX

» Subcode 1 contains the basic SDO channel. According
to DS301, V4.02 it can neither be changed nor
deactivated. Writing this subcode has no effect.

« Thevaluein subcode 1 results from the node address
(C14350) + 0x600.

SDO server channel 2 RX

SDO server channel 10 RX

Scaling factor: 1
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Parameter | Name:

C14373 | CAN SDO server Tx identifier

Data type: BITFIELD_32
Index: 112024 = 2BC2y,

Identifier with which the corresponding SDO server can carry out transmissions.
« If bit 31 is set (0x8nnnnnnn), the corresponding SDO server is deactivated.
« Mapping of the CANopen objects |-1200/2 ...1-1209/2 (see DS301, V4.02).

» Identifiers of the parameter data objects (£ 62)

Setting range
0x00000000
Value is bit-coded:
Bit0 COB-ID bit 0

OXFFFFFFFF

Bit 31 SDO invalid

Subcodes Lenze setting
C14373/1 0x00000581
C14373/2 0x80000000
C14373/10 0x80000000

M Read access M Write access O CINH O PLCSTOP [ No transfer

Parameter | Name:

C14374 | CAN SDO client node address

Information

« Bit0..10:COB-ID
« Bit11..30:Reserved
« Bit31: SDO invalid

Information

SDO server channel 1 TX

+ Subcode 1 contains the basic SDO channel. According
to DS301, V4.02 it can neither be changed nor
deactivated. Writing this subcode has no effect.

« Thevaluein subcode 1 results from the node address
(C14350) + 0x580.

SDO server channel 2 TX

SDO server channel 10 TX

Scaling factor: 1

Data type: UNSIGNED_8
Index: 112014 = 2BC1),

Node address of the client assigned to this server (see DS301, V4.02).

Setting range (min. value | unit | max. value)
1 127

Subcodes Lenze setting

C14374/1 1
C14374/2 1
C14374/10 1

M Read access M Write access O CINH O PLCSTOP [ No transfer

Lenze

Information

SDO server channel 1 remote client node address

» Subcode 1 contains the basic SDO channel. According
to DS301, V4.02 it does not have this entry. Writing
this subcode has no effect.

« The value of subindex 1 is 0.

SDO server channel 2 remote client node address

SDO server channel 10 remote client node address

Scaling factor: 1
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Parameter | Name:

C14375 | CAN SDO client Rx identifier

Data type: BITFIELD_32
Index: 112004 = 2BCOy,

Identifier with which the corresponding SDO client can be reached.
« If bit 31 is set (0x8nnnnnnn), the corresponding SDO client channel is deactivated (see DS301, V4.02).
» The client channels need not be parameterised right now. Their functionality will only be required when using

the gateway services.
» Identifiers of the parameter data objects (L1 62)

Setting range
0x00000000
Value is bit-coded:

Bit0 COB-ID bit 0

OXFFFFFFFF

Bit 31 SDOinvalid

Subcodes Lenze setting
C14375/1 0x80000000
C14375/10

M Read access M Write access COCINH O PLCSTOP [ No transfer

Parameter | Name:

C14376 | CAN SDO client Tx identifier

Information

« Bit0..10: COB-ID
« Bit11..30:Reserved
« Bit31: SDO invalid

Information
SDO client channel 1 RX ... 10 RX

Scaling factor: 1

Data type: BITFIELD_32
Index: 111994 = 2BBF,

Identifier with which the corresponding SDO client can carry out transmissions.
« If bit 31 is set (0x8nnnnnnn), the corresponding SDO client channel is deactivated (see DS301, V4.02).
« The client channels need not be parameterised right now. Their functionality will only be required when using

the gateway services.
» Identifiers of the parameter data objects (£ 62)

Setting range
0x00000000
Value is bit-coded:
Bit0 COB-ID bit 0

OXFFFFFFFF

Bit 31 SDOinvalid

Subcodes Lenze setting
C14376/1 0x80000000
C14376/10

M Read access ™ Write access OO CINH O PLCSTOP [ No transfer

Lenze

Information

« Bit0..10: COB-ID
« Bit11..30:Reserved
« Bit31: SDO invalid

Information
SDO client channel 1 TX ... 10 TX

Scaling factor: 1
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Parameter | Name: Data type: UNSIGNED_8
C14377 | CAN SDO server node address Index: 111984 = 2BBEy,

Node address of the server with which this client communicates via the client channel selected.
» Anactivation of the client functionality is not required.
+ Anentry is required so that the CAN-SDO client channel can be activated (see DS301, V4.02).

Setting range (min. value | unit | max. value)

1 127

Subcodes Lenze setting Information

C14377/1 1 Remote server node address for SDO client channel 1 ...
10

C14377/10

M Read access M Write access OCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C14378 | CAN delay boot-up - Operational Index: 11197 = 2BBDy,

Time that has to elapse after mains switching before the CAN NMT master transmits the "Start remote node”
telegram on the bus.
« This time is only used after mains switching if the master bit is activated (C14352).

Setting range (min. value | unit | max. value) Lenze setting
0 ms 65535 3000 ms
M Read access M Write access OO CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C14381 | CAN Heartbeat Producer Time Index: 11194, = 2BBA,

Time interval for the transmission of the heartbeat telegram to one or several consumers.

» The parameterised time is rounded down to an integer multiple of 5 ms.

» The heartbeat telegram is transmitted automatically as soon as a time > 0 ms is set. The monitoring function
"Node Guarding" is deactivated in this case.

+ Mapping of the CANopen object |-1017 (see DS301, V4.02).

» Heartbeat protocol (2 80)
Setting range (min. value | unit | max. value) Lenze setting
0 ms 65535 0 ms

M Read access [ Write access [OCINH [ PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_16
C14382 | CAN Guard Time Index: 11193, = 2BBY),

« After the guard time (set here) multiplied with the life time factor (C14383), a node guarding telegram must
have arrived.

+ Mapping of the CANopen object [-100C (see DS301, V4.02).

» Node guarding protocol (L2 74)

Setting range (min. value | unit | max. value) Lenze setting
0 ms 65535 0ms
M Read access M Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name:

C14383 | CAN Life Time Factor

Data type: UNSIGNED_8
Index: 11192 = 2BB8},

« The life time factor multiplied with the guard time (C14382) is the time within which a node guarding telegram

must have arrived.

+ Mapping of the CANopen object |-100D (see DS301, V4.02).

» Node guarding protocol (L2 74)

Setting range (min. value | unit | max. value)

Lenze setting

0 255 0

M Read access M Write access COCINH O PLCSTOP [ No transfer

Parameter | Name:

C14385 | CAN Heartbeat Consumer Time

Scaling factor: 1

The 32 subcodes represent the nodes which are to be monitored via heartbeat.
« Each bit-coded subcode entry contains the expected heartbeat time and the node ID (node address) from which

the heartbeat telegram is expected.

Data type: BITFIELD_32
Index: 111904 = 2BB6},

» The parameterised time is rounded down to an integer multiple of 5 ms and must have a higher value than the
heartbeat producer time (C14381) of the node to be monitored.

« The response to a missing heartbeat telegram can be parameterised in C14613.

+ Mapping of the CANopen object |-1016 (see DS301, V4.02).

» Heartbeat protocol (2 80)
Setting range
0x00000000 OXFFFFFFFF
Value is bit-coded:
Bit 0 Heartbeat time bit 0

Bit 31 Reserved

Subcodes Lenze setting
C14385/1 0x00000000
C14385/32

M Read access ™ Write access OO CINH O PLCSTOP [ No transfer

Lenze

Information

e Bit0..15: Heartbeat time
« Bit16...23: Node address
« Bit24..31:Reserved

Information

Monitoring entry 1 ... 32

Scaling factor: 1
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Parameter | Name:

C14386 | CAN Node Guarding

Data type: BITFIELD_32
Index: 11189, = 2BB5),

These 32 subcodes represent the nodes which are to be monitored by the master via node guarding.

« Each bit-coded subcode entry contains the guard time (C14382), the life time factor (C14383), and the node
address (C14350) from which the node guarding telegram is expected.

« The response to a missing node guarding response can be parameterised in C14612.

» Node guarding protocol (L1 74)

Setting range
0x00000000
Value is bit-coded:
Bit 0 Guard time bit 0

OXFFFFFFFF

Bit 31 Lifetime factor bit 7

Subcodes Lenze setting
C14386/1 0x00000000
C14386/32

M Read access M Write access COCINH O PLCSTOP [ No transfer

Parameter | Name:

C14387 | CAN Node Guarding Activity
» Node guarding protocol (£ 74)

Display range
0x00000000
Value is bit-coded:

OXFFFFFFFF

Bit 0 Node guarding of node 1

Bit 31 Node guarding of node 32
M Read access [ Write access COCINH O PLCSTOP [ No transfer

Parameter | Name:

C14388 | CAN node guarding status

Node guarding status of node 1.... 32
» Node guarding protocol (L2 74)

Selection list (read only)
0 Unknown
4 Stopped
5 Operational
127 Pre-operational
Subcodes
C14388/1

C14388/32
M Read access [ Write access COCINH O PLCSTOP [ No transfer

Lenze

Information

e Bit0..15: Guard time
« Bit16...23: Node address
« Bit 24 ... 31: Life time factor

Information

Monitoring entry 1 ... 32

Scaling factor: 1

Data type: BITFIELD_32
Index: 11188 = 2BB4y,

Scaling factor: 1

Data type: UNSIGNED_8
Index: 111874 = 2BB3y,

Information

Scaling factor: 1
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C14391
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Parameter | Name: Data type: BITFIELD_8
C14390 | CAN Error Register (DS301V402) Index: 111854 = 2BB1y,

Mapping of the CANopen object |-1001 (see DS301, V4.02)
Display range
0x00 OxFF
Value is bit-coded: Information

Bit 0 Generic error Currently only bits 0 and 4 contain the corresponding
Bit 1 Current error (not used) information.
Bit 2 Voltage error (not used)
Bit 3 Temperature error (not used)
Bit4 Communication error
Bit 5 Dev. prof. spec. err (not used)
Bit 6 Reserved

Bit 7 Manuf. spec. error (not used)
M Read access [ Write access COCINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: BITFIELD_32
C14391 | CAN Emergency Object Index: 11184, = 2BBO,

Identifier of the emergency telegram

« If bit 31 of this code is set (0Ox8nnnnnnn), the generation of emergency telegrams is deactivated.
+ Mapping of the CANopen object |-1014 (see DS301, V4.02).

» Emergency telegram (£ 84)

Setting range Lenze setting
0x00000000 OxFFFFFFFF  0x00000081 (decimal: 129)
Value is bit-coded: (M = bit set) Information

Bit0 M COB-ID bit0
Bit1 O COB-IDbit1

Bit2 OO0 COB-ID bit 2
Bit 3 0 COB-ID bit 3
Bit4 OO COB-ID bit 4
Bit5 [0 COB-ID bit 5
Bit6 0 COB-ID bit6
Bit 7 M COB-ID bit 7
Bit 8 I COB-ID bit 8
Bit9 O COB-ID bit9
Bit10 OO0 COB-ID bit 10
Bit 11 O Reserved

Bit 30 O Reserved

Bit 31 0 Emergency inactive/active
M Read access M Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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Parameter | Name: Data type: UNSIGNED_16
C14392 | CAN emergency delay time Index: 111834 = 2BAFy,

Minimum time that has to elapse between two successive emergency telegrams.

« If"0"is set, checking of the inhibit time is deactivated.

» Thetimeisenteredin1/10 ms. The code automatically rounds the entries down to the preceding full millisecond.
+ Mapping of the CANopen object |-1015 (see DS301, V4.02).

» Emergency telegram (£ 84)

Setting range (min. value | unit | max. value) Lenze setting
0 65535 0
M Read access M Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_8
C14393 | CAN result - bus scan Index: 111824 = 2BAE,

Result of a CAN bus scan previously carried out (C00002 = 96).
« The subcode number 1...128 corresponds to the node address 1 ... 128.

Display range (min. value | unit | max. value)

0 1
Subcodes Information
C14393/1 Result of the CAN bus scan for node address 1...128
« Thevalue "1" means that a device with the
corresponding node address has been found.
C14393/128

M Read access [0 Write access [OCINH [ PLCSTOP [ No transfer Scaling factor: 1

Parameter | Name: Data type: UNSIGNED_32
C14394 | CAN predefined error field (DS301V402) Index: 241814 = 5E75y,

Predefined error field according to DS301, V4.02

Display range (min. value | unit | max. value)

0 4294967295

Subcodes Information
C14394/1

C14394/10

M Read access [0 Write access COCINH [CPLCSTOP [ No transfer Scaling factor: 1
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C14595
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Parameter | Name:

C14591 | Resp. to CAN-RPDOX error

Data type: UNSIGNED_8
Index: 109844 = 2AE8),

Response if the corresponding CAN RPDO has not been received within the configured time (C13357/1...4 / C14357/

1...4) or with the configured sync.
Selection list (Lenze setting printed in bold)
1 Fault
Trouble

Quick stop by trouble

Warning

2

3

4 Warning locked
5

6 Information

0

No response

Subcodes Lenze setting
C14591/1 0: No response
C14591/4

M Read access M Write access OO CINH O PLCSTOP [ No transfer

Parameter | Name:

C14595 | Resp. to CAN bus OFF
Response if CAN node switches to the bus-off state.
Selection list (Lenze setting printed in bold)
1 Fault
2 Trouble
3 Quick stop by trouble
4 Warning locked
5 Warning
6 Information
0 Noresponse
M Read access & Writeaccess CICINH CIPLCSTOP I No transfer

Lenze

Information

Response to the absence of RPDO1 ... RPDO4

Scaling factor: 1

Scaling factor: 1

Data type: UNSIGNED_8
Index: 109804 = 2AE4),
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Parameter | Name:

C14612 | Resp. to CAN node guarding error

Data type: UNSIGNED_8
Index: 10963, = 2AD3},

Response of master if the corresponding node guarding response is missing.

» Node guarding protocol (L1 74)

Selection list (Lenze setting printed in bold)
1 Fault
Trouble

Quick stop by trouble

Warning

2

3

4 Warning locked
5

6 Information

0

No response

Subcodes Lenze setting
C14612/1 0: No response
C14612/32

M Read access M Write access OO CINH O PLCSTOP [ No transfer

Parameter | Name:

C14613 | Resp. to CAN heartbeat error

Information

Response to the absence of the node guarding response
for monitoring entry 1... 32

Scaling factor: 1

Data type: UNSIGNED_8
Index: 109624 = 2AD2,

Response if the corresponding heartbeat telegram is missing.

» Heartbeat protocol (C2 80)
Selection list (Lenze setting printed in bold)

1 Fault
Trouble

Quick stop by trouble

Warning

2

3

4 Warning locked
5

6 Information

0

No response

Subcodes Lenze setting
C14613/1 0: No response
C14613/32

M Read access M Write access COCINH O PLCSTOP [ No transfer

Lenze

Information

Response to the absence of the heartbeat telegram for
monitoring entry 1... 32

Scaling factor: 1
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Cl14614

Parameter | Name: Data type: UNSIGNED_8
C14614 | Resp. to CAN life guarding error Index: 109614 = 2AD1},

Response of slave if node guarding request is missing.
» Node guarding protocol (L1 74)

Selection list (Lenze setting printed in bold)
1 Fault
2 Trouble
3 Quick stop by trouble
4 Warning locked
5 Warning
6 Information

0 Noresponse

M Read access [ Write access O CINH [OPLCSTOP [ No transfer Scaling factor: 1
C14625

Parameter | Name: Data type: UNSIGNED_8
C14625 | CAN behaviour in case of fault Index: 109504 = 2AC6},

Mapping of the CANopen object |-1029 (see DS301, V4.02)
Selection list (Lenze setting printed in bold)

0 Pre-operational state

1 No state change

2 Stopped state
M Read access [ Write access O CINH O PLCSTOP [ No transfer Scaling factor: 1
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13.4 Table of attributes

The table of attributes contains information required for communicating with the
controller via parameters.

How to read the table of attributes:

Column Meaning Entry
Code Parameter designation CXXXXX
Name Parameter short text (display text) Text
Index dec Index by which the parameter is addressed. 24575 - Lenze code number Only required for access via a bus
The subindex of array variables corresponds to the system.
hex Lenze subcode number. 5FFF}, - Lenze code number
Data DS Data structure E Single variable
(only one parameter element)
A Array variable
(several parameter elements)
DA Number of array elements (subcodes) Number
DT Data type BITFIELD_8 1 byte, bit-coded
BITFIELD_16 2 bytes, bit-coded
BITFIELD_32 4 bytes, bit-coded
INTEGER_8 1 byte, with sign
INTEGER_16 2 bytes, with sign
INTEGER_32 4 bytes, with sign
UNSIGNED_8 1 byte, without sign
UNSIGNED_16 2 bytes, without sign
UNSIGNED_32 4 bytes, without sign
VISIBLE_STRING ASClI string
OCTET_STRING
Factor Factor for data transmission via a bus system, Factor 1 = no decimal positions
depending on the number of decimal positions 10 = 1 decimal position

100 = 2 decimal positions
1000 = 3 decimal positions

Access R Read access M Reading permitted
w Write access M Writing permitted
CINH Controller inhibit (CINH) required M Writing possible in the case of controller inhibit (CINH) only
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Table of attributes
Code Name
C13311 CAN TPDO1 mask byte x
C13312 CAN TPDO2 mask byte x
C13313 CAN TPDO3 mask byte x
C13314 CAN TPDO4 mask byte x
C13320 CAN TPDOx identifier
C13321 CAN RPDOx identifier
C13322 CAN TPDOx Tx mode
C13323 CAN RPDOx Rx mode
C13324 CAN TPDOx delay time
C13343 CAN TPDO counter
C13344 CAN RPDO counter
C13345 CAN error
C13346  CAN heartbeat activity
C13347  CAN heartbeat status
C13348 CAN status DIP switch
C13349 CAN setting of DIP switch
C13350 CAN node address
C13351 CAN baud rate
C13352 CAN slave/master
C13356 CAN TPDOX cycle time
C13357 CAN RPDOx monitoring time
C13359 CAN status
C13360 CAN telegram and error counter
C13361 CAN bus load
C13367 CAN SYNC Rx identifier
C13368 CAN SYNC Tx identifier
C13372 CAN SDO server Rx identifier
C13373 CAN SDO server Tx identifier
C13374 CAN SDO client node address
C13375 CAN SDO client Rx identifier
C13376 CAN SDO client Tx identifier
C13377 CAN SDO server node address
C13378  CAN delay boot-up - Operational
C13381 CAN heartbeat producer time
C13382 CAN guard time
C13383  CAN

life time factor
C€13385 CAN heartbeat consumer time
C13386 CAN node guarding
C€13387 CAN node guarding activity
C€13388 CAN node guarding status
C€13390 CAN Error Register (DS301V402)
C€13391 CAN emergency object
C€13392 CAN emergency delay time
C13393 CAN bus scan result
C13394 CAN predefined error field
(DS301V402)

C13591 Resp. CAN RPDOXx error
C13595 Resp. to CAN bus OFF
C13612  Resp. CAN node guarding error

24264
24263
24262
24261
24255
24254
24253
24252
24251
24232
24231
24230
24229
24228
24227
24226
24225
24224
24223
24219
24218
24216
24215
24214
24208
24207
24203
24202
24201
24200
24199
24198
24197
24194
24193
24192

24190
24189
24188
24187
24185
24184
24183
24182
24181

23984
23980
23963

Index

SEC8
5EC7
SEC6
SEC5
SEBF
SEBE
S5EBD
5EBC
S5EBB
S5EA8
S5EA7
S5EA6
5EAS
5EA4
5EA3
SEA2
SEAL
SEAO
SE9F
5E9B
S5E9A
5E98
5E97
5E96
S5E90
SE8F
5ESB
SE8A
SE89
S5E88
5E87
5E86
5E85
5E82
5E81
SE80

SE7E
SE7D
5E7C
5E7B
5E79
5E78
5E77
5E76
5E75

5DBO
S5DAC
5D9B

Lenze

> > > > > >» » » » > > 3

m > > m m > m

> >

> > » > > >

m

m > m >

m

e T T T T T e N T T R O N S N N N N ) g

B R R R R R
©O o o o o o

N s

32
32

32

128
10

32

Data
DT
BITFIELD_8
BITFIELD_8
BITFIELD_8
BITFIELD_8
BITFIELD_32
BITFIELD_32
UNSIGNED_8
UNSIGNED_8
UNSIGNED_16
UNSIGNED_32
UNSIGNED_32
UNSIGNED_8
BITFIELD_32
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
UNSIGNED_16
UNSIGNED_16
UNSIGNED_8
UNSIGNED_16
UNSIGNED_32
UNSIGNED_32
UNSIGNED_32
BITFIELD_32
BITFIELD_32
UNSIGNED_8
BITFIELD_32
BITFIELD_32
UNSIGNED_8
UNSIGNED_16
UNSIGNED_16
UNSIGNED_16
UNSIGNED_8

BITFIELD_32
BITFIELD_32
BITFIELD_32
UNSIGNED_8
BITFIELD_8
BITFIELD_32
UNSIGNED_16
UNSIGNED_8
UNSIGNED_32

UNSIGNED_8
UNSIGNED_8
UNSIGNED_8

Factor

Access
R w CINH
1 ol ol
1 ol ol
1 ol o]
1 o] |
1 o] |
1 o] |
1 | |
1 | |
1 | |
1 o
1 ol
1 ol
1 ol
1 ol
1 ol
1 ol
1 o] |
1 o] |
1 | |
1 | |
1 | |
1 ol
1 ol
1 ol
1 ol o]
1 o] ol
1 ol ol
1 o] |
1 | |
1 | |
1 | |
1 | |
1 ol ol
1 ol ol
1 ol ol
1 o] ol
1 |
1 | |
1 |
1 |
1 |
1 ol ol
1 ol ol
1 ol
1 ol
1 |
1 | |
1 |
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Code

13613
13614
13625
14311
14312
14313
14314
14320
14321
14322
14323
14324
14343
14344
14345
14346
14347
14348
14349
14350
14351
14352
C14356
C14357
14359
14360
14361
14367
14368
14372
14373
14374
14375
14376
14377
14378
14381
14382
14383

14385
14386
14387
C14388
14390
14391
14392
14393
14394

C14591
C14595
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Name

Resp. to CAN heartbeat error
Resp. to CAN life guarding error
CAN behaviour in the case of error
CAN TPDO1 mask byte x

CAN TPDO2 mask byte x

CAN TPDO3 mask byte x

CAN TPDO4 mask byte x

CAN TPDOXx identifier

CAN RPDOXx identifier

CAN TPDOx Tx mode

CAN RPDOx Rx mode

CAN TPDOx delay time

CAN TPDO counter

CAN RPDO counter

CAN error

CAN heartbeat activity

CAN heartbeat status

CAN status DIP switch

CAN setting of DIP switch

CAN node address

CAN baud rate

CAN slave/master

CAN TPDOXx cycle time

CAN RPDOx monitoring time
CAN status

CAN telegram and error counter
CAN bus load

CAN SYNC Rx identifier

CAN SYNC Tx identifier

CAN SDO server Rx identifier
CAN SDO server Tx identifier
CAN SDO client node address
CAN SDO client Rx identifier
CAN SDO client Tx identifier
CAN SDO server node address
CAN delay boot-up - Operational
CAN heartbeat producer time
CAN guard time

CAN
life time factor

CAN heartbeat consumer time
CAN node guarding

CAN node guarding activity
CAN node guarding status

CAN Error Register (DS301V402)
CAN emergency object

CAN emergency delay time

CAN bus scan result

CAN predefined error field
(DS301V402)

Resp. CAN RPDOXx error
Resp. to CAN bus OFF
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dec
23962
23961
23950
24264
24263
24262
24261
24255
24254
24253
24252
24251
24232
24231
24230
24229
24228
24227
24226
24225
24224
24223
24219
24218
24216
24215
24214
24208
24207
24203
24202
24201
24200
24199
24198
24197
24194
24193
24192

24190
24189
24188
24187
24185
24184
24183
24182
24181

23984
23980

Index

hex
5D9A
5D99
5D8E
5EC8
5EC7
5EC6
5EC5
SEBF
SEBE
S5EBD
S5EBC
SEBB
SEA8
5EA7
5EA6
5EAS
S5EA4
5EA3
5EA2
SEA1
S5EAO0
S5E9F
5E9B
S5E9A
5E98
5E97
5E96
5E90
SE8F
5E8B
S5E8A
S5E89
SE88
S5E87
5E86
5E85
S5E82
S5E81
S5E80

5E7E
S5E7D
5E7C
5E7B
5E79
5E78
SE77
5E76
SE75

5DBO
5DAC

Lenze
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32
32

32

128
10

Data
DT
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
BITFIELD_8
BITFIELD_8
BITFIELD_8
BITFIELD_8
BITFIELD_32
BITFIELD_32
UNSIGNED_8
UNSIGNED_8
UNSIGNED_16
UNSIGNED_32
UNSIGNED_32
UNSIGNED_8
BITFIELD_32
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
UNSIGNED_16
UNSIGNED_16
UNSIGNED_8
UNSIGNED_16
UNSIGNED_32
UNSIGNED_32
UNSIGNED_32
BITFIELD_32
BITFIELD_32
UNSIGNED_8
BITFIELD_32
BITFIELD_32
UNSIGNED_8
UNSIGNED_16
UNSIGNED_16
UNSIGNED_16
UNSIGNED_8

BITFIELD_32
BITFIELD_32
BITFIELD_32
UNSIGNED_8
BITFIELD_8
BITFIELD_32
UNSIGNED_16
UNSIGNED_8
UNSIGNED_32

UNSIGNED_8
UNSIGNED_8

Factor
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Code

14612
14613
14614
14625

Name

Resp. CAN node guarding error
Resp. to CAN heartbeat error
Resp. to CAN life guarding error

CAN behaviour in the case of error

dec
23963
23962
23961
23950

Lenze

Index

hex
5D9B
5D9A
5D99
5D8E

m > >

m

DA
32
32

Data
DT
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8
UNSIGNED_8

Access
Factor R w CINH
1 ol ol
1 | |
1 o] |
1 o] |
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14 Implemented CANopen objects

Lenze devices can be parameterised with Lenze codes and with manufacturer-independent
"CANopen objects". For acompletely CANopen-conform communication only the CANopen
objects may be used for parameter setting. The CANopen objects described in this chapter
are defined in the CANopen specification DS301, V4.02.

Many CANopen objects can be mapped to Lenze codes. In the following table, the related
Lenze codes are listed in the column "Relationship to Lenze code".

i Note!

Some of the terms used here derive from the CANopen protocol.

Overview of the CANopen indexes and their relationship to Lenze codes

CANopen object Relationship to Lenze
Index Subindex Name Ce
1-1000 0 Device type -
1-1001 0 Error register C13390/C14390
1-1003 Pre-defined error field

0 Number of errors -

1..10 Standard error field -
1-1005 0 COB-ID SYNC message C13367 / C14367

€13368 /C13368

1-1006 0 Communication cycle period C00369
1-100C 0 Guard time C13382 /14382
1-100D 0 Life time factor C13383 /(14383
1-1010 Store parameters

0 Highest subindex supported -

1 Save all parameters -
1-1011 Restore default parameters

0 Highest subindex supported -

1 restore all default parameters -
1-1014 0 COB-ID EMCY C13391/C14391
1-1015 0 Inhibit time EMCY 13392 /(14392
1-1016 Consumer heartbeat time

0 Highest subindex supported -

1..32 Consumer heartbeat time C13385/1...32/

C14385/1...32

1-1017 0 Producer heartbeat time C13381/C14381
1-1018 Identity object

0 Highest subindex supported -

1 Vendor ID -

2 Product code -

3 Revision number -

4 Serial number -
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CANopen object Relationship to Lenze
Index Subindex Name cege
1-1029 Error behaviour
0 Highest subindex supported -
1 Communication error C13625/C14625
1-1200 SDO1 server parameter
0 Highest subindex supported -
1 COB-ID client —> server (rx) C13372/1/
C14372/1
2 COB-ID server —> client (tx) C13373/1/
C14373/1
1-1201 SDO2 ...SDO10 server parameter
0 Highest subindex supported -
1-1209 8 i
1 COB-ID client —> server (rx) C13372/2..10/
C14372/2..10
2 COB-ID server —> client (tx) C13373/2..10/
C14373/2..10
3 Node-ID of the SDO client -
1-1400 RPDOL1 ... RPDO4 communication parameter
0 Highest subindex supported -
1-1403 8 PP
1 COB-ID used by RPDO C€13321/1..4/
C14321/1..4
2 Transmission type C€13323/1..4/
C14323/1..4
3 Inhibit time -
4 Compatibility entry -
5 Event timer -
1-1600 RPDOL1 ... RPDO4 mapping parameter
i"1603 0 Number of mapped application objects in PDO -
1..8 Application object1...8 -
1-1800 TPDOL1 ... TDDO4 communication parameter
i"1803 0 Highest subindex supported -
1 COB-ID used by TPDO C€13320/1..4/
C14320/1..4
2 Transmission type C13322/1..4/
C14322/1..4
3 Inhibit time C13324/1..4/
C14324/1..4
4 Reserved -
Event timer C13356/1..4/
C14356/1..4
I-1A00 TPDOL1 ... TDDO4 mapping parameter
i..1A03 0 Number of mapped application objects in PDO -
1..8 Application object1...8 -
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Index Name:

1-1000 Device type

Subindex Default setting Display range (min. value | unit | max. value) Access Data type
0: Device type 0 0 4294967295 ro u32

This object specifies the profile for this device. Furthermore, additional information
defined in the device profile itself can be stored here.

Data 4 Data 3
High word
High byte Low byte

Additional information

[14-1] Datatelegram assignment

1-1001 - Error register

Data 2 Datal
Low word
High byte Low byte

Device profile number

Index: Name:

1-1001 Error register

Subindex Default setting Display range (min. value | unit | max. value) Access Data type
0: Error register - 0 255 ro usg

Error register

» This object is related to the Lenze code C13390 /C14390.

» The error status in the data byte (U8) is bit coded (see the following table). Currently
only bit 0 and bit 4 in the data byte contain the corresponding information.

Bit Meaning if bit is set:
Bit 0 Generic error
Bit1 Currenterror (not used)
Bit2 Voltage error (not used)
Bit 3 Temperature error (not used)
Bit 4 Communication error
Bit 5 Device profile spec. error (not used)
Bit 6 Reserved

Bit 7 Manufacturer-specific error (not used)

Lenze
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1-1003 - Pre-defined error field
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Index:

1-1003

Subindex

0: Number of errors

1...10: Standard error field

Error history

Name:
Pre-defined error field

Default setting Setting range (min. value | unit | max. value) Access Data type
0 0 255 rw ug
0 4294967295 ro u32

This object indicates that an error has occurred in the communication module and in the

standard device.

Subindex

0

1..10

o

Note!

Meaning
Number of the error messages stored

Display of the error list
The error messages (U32) consist of a 16-bit error code and
specific information field.

a 16-bit manufacturer-

The values in the "standard error field" under subindexes 1 ... 10 will be deleted
if the subindex "number of recorded errors" is overwritten with the value "0".

Emergency
error code

0x0000

0x1000

0x3100
0x8100
0x8130
0x8150

0x8210
0x8220
0x8700

Cause

One of several errors eliminated

Elimination of an individual error
(afterwards error-free state)

Standard device is in error status (error response "Trouble",
"Message", "Warning", "Fault", "Quick stop by trouble" or "System
fault")

Supply voltage of standard device faulty or failed
Communication error (warning)
Life guard error or heartbeat error

Collision of COB-IDs: an ID parameterised for reception also is used
for transmission.

PDO length is shorter than the expected PDO length
PDO length is longer than the expected PDO length

Sync telegram monitoring

Lenze

Entry in the error
register

(-1001)
0OXXX
0x00

0x01

0x01
0x11
0x11
0x11

0x11
0x11
0x11
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1-1005 - COB-ID SYNC message

Index: Name:

1-1005 COB-ID SYNC message

Subindex Default setting Setting range (min. value | unit | max. value)
0: COB-ID SYNC message 0x0000 0080 0

or
0x8000 0080

Access

4294967295 rw u32

Data type

Implemented CANopen objects

This object serves to activate the creation of sync telegrams and write the value of the

identifier.

» This object is related to the Lenze codes C13367 / C14367 and C13368 / C14368.

Creating sync telegrams

To create sync telegrams, bit 30 (see below) must be set to "1". The interval of the sync

telegrams can be set with the object [-1006.

Writing identifiers

For the reception of PDOs, the value 0x80 is entered in the 11-bit identifier in the Lenze
setting (and according to DS301, V4.02). This means that all modules are by default set to

the same sync telegram.

> If sync telegrams are only to be received by specific communication modules, their

identifiers can be entered with a value of up to and including OxO7FF.

» The identifier may only be changed if the communication module does not transmit a

sync telegram (bit 30 = "0").
» How to change the identifier:
— Deactivate identifier (set bit 30 to "0").
— Change identifier.
— Activate identifier (set bit 30 to "1").

8th byte 7th byte 6th byte 5th byte

Data 4 Data 3
Bit31  Bit30 Bit 29 ... bit 11
X 0/1 Extended identifier*

* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[14-2] Datatelegram assignment
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Datal
Bit 10... bit 0
11-bit identifier
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1-1006 - Communication cycle period

Index: Name:

1-1006 Communication cycle period
Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Communication cycle period Ops 0 us 65535000 rw u32

Setting the sync telegram cycle time.
» A cycle time can be defined with the entry "1000" or an integer multiple of it.
» With "0 ps" (Lenze setting), no sync telegrams are created.
» This object is related to the Lenze code C00369.

1-100C - Guard time

1-100D

158

Index: Name:

1-100C Guard time

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Guard time 0ms 0 ms 65535 rw u1e6

Monitoring time for node guarding. » Node guarding protocol (1 74)
» Time within the NMT slave expects the RTRs from the NMTmaster.

» The node life time is the product of the guard time and the life time factor:
Node Life Time = Guard Time (I-100C) x Life Time Factor (I-100D)

» The"life guarding event" occurs in the NMT slave if the slave has not been triggered by
the NMT master through an RTR within the node life time.

» With "0 ms" (Lenze setting), monitoring is not supported by the slave.
» This object is related to the Lenze code C13382 /C14382.

Index: Name:

1-100D Life time factor

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Life time factor 0 0 255 rw us

Life Time Factor for node guarding. » Node guarding protocol (1 74)

» The node life time is the product of the guard time and the life time factor:
Node Life Time = Guard Time (I-100C) x Life Time Factor (I-100D)

» The"life guarding event" occurs in the NMT slave if the slave has not been triggered by
the NMT master through an RTR within the node life time.

» With "0" (Lenze setting), monitoring is not supported by the slave.
» This object is related to the Lenze code C13383 /C14383.
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1-1010 - Store parameters

Index: Name:

1-1010 Store parameters

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 1 - (only read access) ro u32

1: Save all parameters - 0 4294967295 rw u3s2

Save parameters with mains failure protection.
» Corresponds to the device command C00002 = "11: Save start parameters".

» This command serves to save the current parameter settings of the active application
with mains failure protection in the memory module of the controller.

Subindex Meaning
Read Write
0 Max. supported subindex: 1 -
(A write attempt triggers the error
message 0x06010002.)
1 Reading memory functions of all Save parameters with mains failure
parameters. protection.

Read subindex 1

8th byte 7th byte 6th byte 5th byte

Data 4 Data 3 Data 2 Datal
Bit 31 ... bit 2 Bitl  BitO
0 0/1 0/1

[14-3] Assignment of the data telegram (read access)

Bit Meaning
Bit 0 0 No saving of parameters on command.

1 Saving of parameters on command (Lenze).
Bit 1 0 No automatic saving of parameters (Lenze).

1 Automatic saving of parameters.

Write subindex 1

In addition to the index and subindex, the telegram data must also include the "save"
signature (ASCII characters; I1SO 8859) so that the parameters are stored.

» Writing with a wrong identifier causes a response according to CANopen specification

DS301, V4.02.
Data 4 Data 3 Data 2 Datal
"e" = 0x65 "v" = 0x76 "a" = 0x61 "s" = 0x73

[14-4] Assignment of the data telegram (write access)
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1-1011 - Restore default parameters

Index: Name:

1-1011 Restore default parameters

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 1 - (only read access) ro u32

1: restore all default parameters - 0 4294967295 rw us2

Load Lenze setting.
» Corresponds to the device command C00002 = "0: Load Lenze setting".

» This command serves to reset the parameters of the active application to the Lenze
setting which is stored in the firmware.

Subindex Meaning
Read Write
0 Max. supported subindex: 1 -
(A write attempt triggers the error
message 0x06010002.)
1 Loading of all parameters possible. Load Lenze setting.

Read subindex 1

Byt

Data 4 Data 3 Data 2 Data1l
Bit31..bit1 Bit0
0 0/1

[14-5] Assignment of the data telegram (read )

Bit Setting
Bit 0 0 Parameters cannot be loaded.

1 Parameters can be loaded (Lenze).

Write subindex 1

In addition to the index and subindex, the telegram data must include the "load" signature
(ASCII characters; ISO 8859) so that the Lenze setting can be loaded.

» Writing with a wrong identifier causes a response according to the CANopen
specification DS301, V4.02.

8th byte 7th byte 6th byte 5th byte

Data 4 Data 3 Data 2 Data 1
"d" = 0x64 "a" = 0x61 "o" = Ox6F "I'" = 0x6C

[14-6] Assignment of the data telegram (write)
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1-1014 - COB-ID EMCY

Index: Name:

1-1014 COB-ID EMCY

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: COB-ID EMCY 0x80+Node-ID 0 4294967295 rw us2

If a communication error or an internal error of the communication module or the
controller occurs or is acknowledged (e. g. "trouble"), an error message is sent via the
system bus (CANopen). For each error, the telegram is transmitted once. This function can
be activated or deactivated by means of bit 31.

» This object is related to the Lenze code C13391 /C14391.

8th byte 7th byte 6th byte 5th byte

Data 4 Data 3 Data 2 Data1
Bit31  Bit30 Bit29... bit 11 Bit 10... bit 0
0/1 0 Extended identifier* 11-bit identifier

* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[14-7] Datatelegram assignment

Bit Setting
Bit 31 0 Emergency object valid.

1 Emergency object invalid.

Note!

o

The identifier can only be changed in the "Emergency object invalid" status (bit
31=1).

1-1015 - Inhibit time EMCY

Index: Name:

1-1015 Inhibit time EMCY

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: inhibit time EMCY 0 0 0.1ms 65535 rw u32

Time which must elapse after an error message (1-1014) has been transmitted, before
further error messages can be sent via the system bus (CANopen).

» The entered value multiplied by "0.1" gives the delay time in [ms]. The values are
automatically rounded up to whole values in [ms].

» This object is related to the Lenze code C13392 /C14392.
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1-1016 - Consumer heartbeat time

Index: Name:

1-1016 Consumer heartbeat time

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 32 - (only read access) ro uU32
1...32: consumer heartbeat time 0 0 4294967295 rw u32

Monitoring time for the nodes 1...32 to be monitored via heartbeat. » Node guarding
protocol (1 74)

» The parameterised time is rounded down to an integer multiple of 5 ms and must have
a higher value than the heartbeat producer time of the node to be monitored.

Subindex Meaning Lenze code
0 Number of nodes to be monitored
1..32 Node-ID and heartbeat time of the node 1 ... 32 to be C13385/1...32
monitored C€14385/1..32
Data 4 Data 3 Data 2 Data 1l
Bit 31... bit 24 Bit 23 ... bit 16 Bit15..bit0
0 Node ID Heartbeat time
(reserved) in [ms]

[14-8] Data telegram assignment

1-1017 - Producer heartbeat time

Index: Name:

1-1017 Producer heartbeat time

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: Producer heartbeat time 0 0 ms 65535 rw u32

Time interval for the transmission of the heartbeat telegram to one or several
consumers. » Node guarding protocol (1 74)

» The parameterised time is rounded down to an integer multiple of 5 ms.

» The heartbeat telegram is transmitted automatically as soon as a time > 0 ms is set. In
this case, the node guarding monitoring function is deactivated.

» This object is related to the Lenze code C13381 /C14381.
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Index:

1-1018

Subindex

0: highest subindex supported
1: Vendor ID

2: Product code

3: Revision number

4: Serial number

Subindex
1

1-1029 - Error behaviour

Index:

1-1029
Subindex
0: highest subindex supported

1: Communication error

E94AYCCA communication manual (CANopen®)
Implemented CANopen objects

Name:

Identity object

Default setting Display range (min. value | unit | max. value) Access Data type
see below 0 4294967295 ro u32

Meaning

Manufacturer identification number
 The identification number allocated to Lenze by the "CAN in Automation e. V."
organisation is "0x0000003B".

Product code

0x94001 9400 StateLine

0x94002 9400 HighlLine / ServoPLC

0x94004 9400 regenerative power supply module
Main version and subversion of the firmware

Serial number

Name:
Error behaviour

Default setting Setting range (min. value | unit | max. value) Access Data type
1 - (only read access) ro us
0 0 2w us

This object serves to set the communication status to which the controller is to change
after a bus-off, a node/life guarding event or a heartbeat event.

Subindex
1

EDS94AYCCAEN 5.0 - 06/2012

Meaning Lenze code

Status change after bus off, node/life guarding event or C13625 / C14625
heartbeat event:

0 State change from "Operational” to "Pre-
operational”

1 No state change
2 State change to "Stopped"
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1-1200 - SDO1 server parameter

Index: Name:

1-1200 SDOL1 server parameter

Subindex Default setting Display range (min. value | unit | max. value) Access Data type
0: highest subindex supported 2 2 2 ro us

1: COB-ID client -> server (Rx) Node ID + 0x600 0 4294967295 ro uU32

2: COB-ID server -> client (Tx) Node ID +0x580 0 4294967295 ro u32

Identifier for the SDO server channel 1 (basic SDO channel).
» The basic SDO channel can neither be changed nor deactivated according to DS301,

V4.02.
Subindex Meaning
1 Receive identifier specification
« For SDO server channel 1: node address (C13350 / C14350) + 0x600
2 Send identifier specification

» For SDO server channel 1: node address (C13350 / C14350) + 0x580

Data 4 Data 3 Data 2 Datal
Bit31  Bit30 Bit 29 ... bit 11 Bit 10... bit 0
0 0 Extended identifier* 11-bit identifier

* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[14-9] Data telegram assignment
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1-1201 - SDO2 server parameter

Index: Name:

1-1201 SDO2 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 3 - (only read access) ro us

1: COB-ID client -> server (Rx) 0x80000000 0 4294967295 rw us2

2: COB-ID server -> client (Tx) 0x80000000 0 4294967295 rw u32

3: Node-ID of the SDO client 1..127 - (only read access) ro u32

Setting of the identifiers for the SDO server channel 2.

» The server SDO parameter is only valid if the bit 31 is set to "0" for both transmission
directions (subindex 1 and 2).

» Inthe Lenze setting, the SDO server channels 2 ... 10 are deactivated (bit 31 = "1").
» The identifier may only be changed if the SDO is invalid (bit 31 ="1").

Subindex Meaning

1 Receive identifier specification
2 Send identifier specification

3 Node address of the client

8th byte 7th byte 6th byte 5th byte

Data 4 Data 3 Data 2 Data1
Bit31  Bit30 Bit29... bit 11 Bit 10... bit 0
0/1 0 Extended identifier* 11-bit identifier

* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[14-10] Data telegram assignment

Bit Setting
Bit 31 0 SDOvalid.
1 SDOinvalid.

How to change the identifier:
1. Deactivate identifier (set bit 31 to "1").
2. Change identifier.
3. Activate identifier (set bit 31 to "0").
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Example The parameter data channel 2 of the controller with the node address 4 is to be activated.

» Forthis purpose, bit 31 inthe subindexes 1 and 2 of the |-1201 object must be set to the
value "0" (= "SDO valid").

» Both "Write request” commands must be transmitted from the master to the nodes via
the basic SDO channel.

Calculation of the identifiers
» Identifier (COB-ID) = basic identifier + node address (node ID)

» Basic identifier SDO2 from the master to the drive: 1600 (0x640)
= identifier = 0x640 + 0x4 = 0x644

» Basic identifier SDO2 from the drive to the master: 1472 (0x5C0)
= identifier = 0x5CO0 + 0x4 = 0x5C4

Resulting data (data 1 ... data 4)

8th byte 7th byte 6th byte 5th byte

Data 4 Data 3 Data 2 Data 1l
Bit31  Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
0 0 Extended identifier =0 11-bit identifier = 0x644
0x00 0x00 0x06 0x44

[14-11] Data telegram assignment for subindices 1

8th byte 7th byte 6th byte 5th byte

Data 4 Data 3 Data 2 Datal
Bit31  Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
0 0 Extended identifier = 0 11-bit identifier = 0x5C4
0x00 0x00 0x05 0xC4

[14-12] Data telegram assignment for subindices 2

Assignment of the user data

Command Index Subindex Data1l Data 2 Data 3 Data 4
0x23 0x01 0x12 0x01 0x44 0x06 0x00 0x00

[14-13] Assignment of the user data for writing the subindex 1

Command Index Subindex Data1 Data 2 Data 3 Data 4
0x23 0x01 0x12 0x02 0xC4 0x05 0x00 0x00

[14-14] Assignment of the user data for writing the subindex 2
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1-1202 - SDO3 server parameter

Index: Name:

1-1202 SDO3 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 3 - (only read access) ro us

1: COB-ID client -> server (Rx) 0x80000000 0 4294967295 rw us2

2: COB-ID server -> client (Tx) 0x80000000 0 4294967295 rw u32

3: Node-ID of the SDO client 1..127 - (only read access) ro u32

Setting of the identifiers for SDO server channel 3. For description see object |-1201.

1-1203 - SDO4 server parameter

Index: Name:

1-1203 SDO4 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 3 - (only read access) ro us

1: COB-ID client -> server (Rx) 0x80000000 0 4294967295 rw u32

2: COB-ID server -> client (Tx) 0x80000000 0 4294967295 rw u32

3: Node-ID of the SDO client 1..127 - (only read access) ro u32

Setting of the identifiers for SDO server channel 4. For description see object |-1201.

1-1204 - SDOS5 server parameter

Index: Name:

1-1204 SDO5 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 3 - (only read access) ro us

1: COB-ID client -> server (Rx) 0x80000000 0 4294967295 rw us2

2: COB-ID server -> client (Tx) 0x80000000 0 4294967295 rw u32

3: Node-ID of the SDO client 1..127 - (only read access) ro u32

Setting of the identifiers for SDO server channel 5. For description see object |-1201.

1-1205 - SDO6 server parameter

Index: Name:

1-1205 SDOG6 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 3 - (only read access) ro us

1: COB-ID client -> server (Rx) 0x80000000 0 4294967295 rw us2

2: COB-ID server -> client (Tx) 0x80000000 0 4294967295 rw u32

3: Node-ID of the SDO client 1..127 - (only read access) ro u32

Setting of the identifiers for SDO server channel 6. For description see object |-1201.
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1-1206 - SDO7 server parameter

Index: Name:

1-1206 SDO7 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 3 - (only read access) ro us

1: COB-ID client -> server (Rx) 0x80000000 0 4294967295 rw us2

2: COB-ID server -> client (Tx) 0x80000000 0 4294967295 rw u32

3: Node-ID of the SDO client 1..127 - (only read access) ro u32

Setting of the identifiers for SDO server channel 7. For description see object |-1201.

1-1207 - SDO8 server parameter

Index: Name:

1-1207 SDO8 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 3 - (only read access) ro us

1: COB-ID client -> server (Rx) 0x80000000 0 4294967295 rw u32

2: COB-ID server -> client (Tx) 0x80000000 0 4294967295 rw u32

3: Node-ID of the SDO client 1..127 - (only read access) ro u32

Setting of the identifiers for SDO server channel 8. For description see object |-1201.

1-1208 - SDO9 server parameter

Index: Name:

1-1208 SDO9 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 3 - (only read access) ro us

1: COB-ID client -> server (Rx) 0x80000000 0 4294967295 rw us2

2: COB-ID server -> client (Tx) 0x80000000 0 4294967295 rw u32

3: Node-ID of the SDO client 1..127 - (only read access) ro u32

Setting of the identifiers for SDO server channel 9. For description see object |-1201.

1-1209 - SDO10 server parameter

Index: Name:

1-1209 SDO10 server parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 3 - (only read access) ro us

1: COB-ID client -> server (Rx) 0x80000000 0 4294967295 rw us2

2: COB-ID server -> client (Tx) 0x80000000 0 4294967295 rw u32

3: Node-ID of the SDO client 1..127 - (only read access) ro u32

Setting of the identifiers for SDO server channel 10. For description see object |-1201.
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1-1400 - RPDO1 communication parameter

Index: Name:

1-1400 RPDO1 communication parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type

0: highest subindex supported 5 - (only read access) ro us

1: COB-ID used by RPDO 0x200 +nodelD 0 4294967295 rw us2

2: transmission type 254 0 255 rw us

3: inhibit time - - (for RPDOs unused) w uUie

4: compatibility entry - - (reserved, write or read access results in error w us
message 0x06090011)

5: event timer - - (for RPDOs unused) rw Ule

Communication parameter for the reception of process data via RPDO1

Subindex Meaning Lenze code

1 Identifier RPDO1 C13321/1/C14321/1
+ The basic setting is according to the
"Predefined Connection Set": Identifier = 0x200 +
node ID

2 RPDO transmission type according to DS301, V4.02 C13323/1/C14323/1
» Transmission type (L1 47)

Data 4 Data 3 Data 2 Datal
Bit31  Bit30 Bit 29 ... bit 11 Bit 10 ... bit 0
0/1 0/1 Extended identifier* 11-bit identifier

* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[14-15] Data telegram assignment

Bit Setting

Bit 30 0 RTRto this PDO possible (cannot be set).
1 RTRto this PDO not possible (Lenze).

Bit 31 0 PDO active.
1 PDO inactive.

How to change the identifier:
1. Deactivate identifier (set bit 31 to "1").
2. Change identifier.
3. Activate identifier (set bit 31 to "0").
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1-1401 - RPDO2 communication parameter

Index: Name:
1-1401 RPDO2 communication parameter
Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 5 - (only read access) ro us
1: COB-ID used by RPDO 0x300+nodeIlD 0 4294967295 rw us2
2: transmission type 254 0 255 rw us
3: inhibit time - - (for RPDOs unused) w uUie
4: compatibility entry - - (reserved, write or read access results in error w us
message 0x06090011)
5: event timer - - (for RPDOs unused) rw uile
Communication parameter for the reception of process data via RPDO2
Subindex Meaning Lenze code
1 Identifier RPDO2 C13321/2/C14321/2
« The basic setting is according to the "Predefined
Connection Set": Identifier = 0x300 + node ID
2 RPDO transmission type according to DS301, V4.02 C13323/2/C14323/2
» Transmission type (£ 47)
» For assignment of the data telegram see object |-1400.
1-1402 - RPDO3 communication parameter
Index: Name:
1-1402 RPDO3 communication parameter
Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 5 - (only read access) ro us
1: COB-ID used by RPDO 0x400 +nodelD 0 4294967295 rw u32
2: transmission type 254 0 255 rw usg
3: inhibit time - - (for RPDOs unused) w uie
4: compatibility entry - - (reserved, write or read access results in error w us
message 0x06090011)
5: event timer - - (for RPDOs unused) rw Ule
Communication parameter for the reception of process data via RPDO3
Subindex Meaning Lenze code
1 Identifier RPDO3 C13321/3/C14321/3
« The basic setting is according to the "Predefined
Connection Set": Identifier = 0x400 + node ID
2 RPDO transmission type according to DS301, V4.02 C13323/3/C14323/3

» Transmission type (C 47)

» For assignment of the data telegram see object |-1400.
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1-1403 - RPDO4 communication parameter

Index: Name:

1-1403 RPDO4 communication parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type

0: highest subindex supported 5 - (only read access) ro us

1: COB-ID used by RPDO 0x500 +nodeID 0 4294967295 rw us2

2: transmission type 254 0 255 rw us

3: inhibit time - - (for RPDOs unused) w uUie

4: compatibility entry - - (reserved, write or read access results in error w us
message 0x06090011)

5: event timer - - (for RPDOs unused) rw Ule

Communication parameter for the reception of process data via RPDO4

Subindex Meaning Lenze code

1 Identifier RPDO4 C13321/4/C14321/4
« The basic setting is according to the "Predefined
Connection Set": Identifier = 0x500 + node ID

2 RPDO transmission type according to DS301, V4.02 C13323/4/C14323/4
» Transmission type (£ 47)

» For assignment of the data telegram see object |-1400.

1-1600 - RPDO1 mapping parameter

Index: Name:

1-1600 RPDO1 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: number of mapped application 0 0 8 rw us

objects in PDO

1...8:application object1...8 0 0 4294967295 rw us2

This object serves to receive parameter data as RPDO1.

Subindex Meaning
0 Number of mapped objects
1..8 Mapping entries 1 ... 8 for RPDO1

Data 4 Data 3 Data 2 Datal
Bit 31... bit 16 Bit15... bit8 Bit7...bit0
Index Subindex Length

[14-16] Data telegram assignment

IEC 61131 process data words are mapped. Only whole bytes can be mapped (the
granularity of the mapping entries is 1 byte).
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1-1601 - RPDO2 mapping parameter

Index: Name:

1-1601 RPDO2 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value)
0: number of mapped application 0 0

objects in PDO
1...8:application object1...8 0 0

This object serves to receive parameter data as RPDO2.

Subindex Meaning
0 Number of mapped objects
1..8 Mapping entries 1 ... 8 for RPDO2

» For assignment of the data telegram see object |-1600.

1-1602 - RPDO3 mapping parameter

Index: Name:

1-1602 RPDO3 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value)
0: number of mapped application 0 0

objects in PDO
1...8:application object1...8 0 0

This object serves to receive parameter data as RPDO3.

Subindex Meaning
0 Number of mapped objects
1..8 Mapping entries 1 ... 8 for RPDO3

» For assignment of the data telegram see object |-1600.

1-1603 - RPDO4 mapping parameter

Index: Name:

1-1603 RPDO4 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value)
0: number of mapped application 0 0

objects in PDO
1...8:application object1...8 0 0

This object serves to receive parameter data as RPDOA4.

Subindex Meaning
0 Number of mapped objects
1..8 Mapping entries 1 ... 8 for RPDO4

» For assignment of the data telegram see object I-1600.

172 Lenze

4294967295 rw u32

4294967295 rw u32

Access Data type
w us
Access Data type
w us
Access Data type
w us

4294967295 rw u32
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1-1800 - TPDO1 communication parameter

Index: Name:
1-1800 TPDO1 communication parameter
Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: highest subindex supported 5 - (only read access) ro us
1: COB-ID used by TPDO 0x180 +nodeIlD 0 4294967295 rw us2
2: transmission type 254 0 255 rw us
3: inhibit time 0ms 0 0.1 ms 65535 rw Ule
4: reserved - - (reserved, write or read access results in error w us
message 0x06090011)
5: event timer 0ms 0 65535 rw ule
Communication parameter for the transmission of process data via TPDO1
Subindex Meaning Lenze code
1 Identifier TPDO1 C13320/1/C14320/1
« The basic setting is according to the "Predefined
Connection Set": Identifier = 0x180 + node ID
2 TPDO transmission type according to DS301, V4.02 C13322/1/C14322/1
» Transmission type (C1 47)
3 Minimum time between the transmission of two C13324/1/C14324/1
identical TPDOs (see DS301, V4.02).
5 Cycle time with which the PDOs are transmitted with the C13356/1 /C14356/1

transmission type "254".

Data 4 Data 3
Bit31  Bit30 Bit 29 ... bit 11
0/1 0/1 Extended identifier*

* The extended identifier is not supported - bit 11 ... bit 29 must be set to "0".

[14-17] Data telegram assignment

Bit Setting

Bit 30 0 RTRto this PDO possible (Lenze).

1 RTRto this PDO not possible (cannot be set).
Bit 31 0 PDO active.

1 PDO inactive.

How to change the identifier:
1. Deactivate identifier (set bit 31 to "1").
2. Change identifier.
3. Activate identifier (set bit 31 to "0").
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Data 2

Data1
Bit 10 ... bit 0

11-bit identifier
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Subindex 3 - inhibit time

The delay time can only be changed if the PDO is inactive (subindex 1, bit 31 =1). The
entered value multiplied by 0.1 results in the delay time in [ms]. The calculated delay time
is always rounded down to an inter value.

Example:
» Value entered: 26
» Calculated time =26 * 0.1 [ms] = 2.6 [ms] = delay time = 2 [ms}

1-1801 - TPDO2 communication parameter

Index: Name:

1-1801 TPDO2 communication parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type

0: highest subindex supported 5 - (only read access) ro us

1: COB-ID used by TPDO 0x280 + node ID 0 4294967295 rw u32

2: transmission type 254 0 255 rw us

3:inhibit time 0ms 0 0.1ms 65535 rw Ule

4: reserved - - (reserved, write or read access results in error w us
message 0x06090011)

5: event timer 0ms 0 ms 65535 rw uUle

Communication parameter for the transmission of process data via TPDO2

Subindex Meaning Lenze code

1 Identifier TPDO2 C13320/2 /C14320/2
« The basic setting is according to the "Predefined
Connection Set": Identifier = 0x280 + node ID

2 TPDO transmission type according to DS301, V4.02 C13322/2/C14322/2
» Transmission type (£ 47)

3 Minimum time between the transmission of two C13324/2/C14324/2
identical TPDOs (see DS301, V4.02).

5 Cycle time with which the PDOs are transmitted withthe C13356/2 / C14356/2

transmission type "254".

» For assignment of the data telegram see object |-1800.
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1-1802 - TPDO3 communication parameter

Index: Name:

1-1802 TPDO3 communication parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type

0: highest subindex supported 5 - (only read access) ro us

1: COB-ID used by TPDO 0x380+nodelD 0 4294967295 rw us2

2: transmission type 254 0 255 rw us

3:inhibit time 0ms 0 0.1 ms 65535 rw uUile

4: reserved - - (reserved, write or read access results in error w us
message 0x06090011)

5: event timer 0oms 0 ms 65535 rw Ule

Communication parameter for the transmission of process data via TPDO3

Subindex Meaning Lenze code

1 Identifier TPDO3 C€13320/3/C14320/3
« The basic setting is according to the "Predefined
Connection Set": Identifier = 0x380 + node ID

2 TPDO transmission type according to DS301, V4.02 C13322/3/C14322/3
» Transmission type (C11 47)

3 Minimum time between the transmission of two C13324/3/C14324/3
identical TPDOs (see DS301, V4.02).

5 Cycle time with which the PDOs are transmitted with the C13356/3 / C14356/3

transmission type "254".

» For assignment of the data telegram see object |-1800.

1-1803 - TPDO4 communication parameter

Index: Name:

1-1803 TPDO4 communication parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type

0: highest subindex supported 5 - (only read access) ro us

1: COB-ID used by TPDO 0x480 + node ID 0 4294967295 rw u32

2: transmission type 254 0 255 rw usg

3: inhibit time 0ms 0 0.1 ms 65535 rw ui1e

4: reserved - - (reserved, write or read access results in error w us
message 0x06090011)

5: event timer oms 0 ms 65535 rw uUle

Communication parameter for the transmission of process data via TPDO4

Subindex Meaning Lenze code

1 Identifier TPDO4 C13320/4 /C14320/4
« The basic setting is according to the "Predefined
Connection Set": Identifier = 0x480 + node ID

2 TPDO transmission type according to DS301, V4.02 C13322/4 /C14322/4
» Transmission type (£ 47)

3 Minimum time between the transmission of two C13324/4 / C14324/4
identical TPDOs (see DS301, V4.02).

5 Cycle time with which the PDOs are transmitted with the C13356/4 /C14356/4

transmission type "254".

» For assignment of the data telegram see object |-1800.
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1-1A00 - TPDO1 mapping parameter

Index: Name:

1-1A00 TPDO1 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: number of mapped application 0 0 8 rw us
objects in PDO

1...8:application object1...8 0 0 4294967295 rw u32

This object serves to transmit parameter data as TPDO1.

Subindex Meaning
0 Number of mapped objects
1.8 Mappingentry 1 ... 8 for TPDO1
Data 4 Data 3 Data 2 Data 1l
Bit 31... bit 16 Bit15...bit8 Bit7..bit0
Index Subindex Length

[14-18] Data telegram assignment

IEC 61131 process data words are mapped. Only whole bytes can be mapped (the
granularity of the mapping entries is 1 byte).

1-1A01 - TPDO2 mapping parameter

Index: Name:

1-1A01 TPDO2 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access Data type
0: number of mapped application 0 0 8 w us
objects in PDO

1...8:application object1...8 0 0 4294967295 rw u32

This object serves to transmit parameter data as TPDO2.

Subindex Meaning
0 Number of mapped objects
1..8 Mapping entries 1 ... 8 for RPDO2

» For assignment of the data telegram see object |-1A00.
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1-1A02 - TPDO3 mapping parameter

Index: Name:

1-1A02 TPDO3 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access
0: number of mapped application 0 0 8 rw
objects in PDO

1...8:application object1...8 0 0 4294967295 rw

This object serves to transmit parameter data as TPDO3.

Subindex Meaning
0 Number of mapped objects
1..8 Mapping entries 1 ... 8 for RPDO4

» For assignment of the data telegram see object |-1A00.

1-1A03 - TPDO4 mapping parameter

Index: Name:

1-1A03 TPDO4 mapping parameter

Subindex Default setting Setting range (min. value | unit | max. value) Access
0: number of mapped application 0 0 8 rw
objects in PDO

1...8:application object1...8 0 0 4294967295 rw

This object serves to transmit parameter data as TPDO4.

Subindex Meaning
0 Number of mapped objects
1..8 Mapping entries 1 ... 8 for TPDO4

» For assignment of the data telegram see object |-1A00.

EDS94AYCCAEN 5.0 - 06/2012 mnze

Data type
us

u32

Data type
us

u32

177



E94AYCCA communication manual (CANopen®)
DIP switch positions for setting the CAN node address

15 DIP switch positions for setting the CAN node address

The node address results from the sum of the binary values of switches 1 ... 64.
The following table shows the switch positions for the valid address range of 1 ... 127.

» Setting the node address (1 33)

Node address DIP switch
64 32 16 8 4 2 1
1 OFF OFF OFF OFF OFF OFF ON
2 OFF OFF OFF OFF OFF ON OFF
3 OFF OFF OFF OFF OFF ON ON
4 OFF OFF OFF OFF ON OFF OFF
5 OFF OFF OFF OFF ON OFF ON
6 OFF OFF OFF OFF ON ON OFF
7 OFF OFF OFF OFF ON ON ON
8 OFF OFF OFF ON OFF OFF OFF
9 OFF OFF OFF ON OFF OFF ON
10 OFF OFF OFF ON OFF ON OFF
11 OFF OFF OFF ON OFF ON ON
12 OFF OFF OFF ON ON OFF OFF
13 OFF OFF OFF ON ON OFF ON
14 OFF OFF OFF ON ON ON OFF
15 OFF OFF OFF ON ON ON ON
16 OFF OFF ON OFF OFF OFF OFF
17 OFF OFF ON OFF OFF OFF ON
18 OFF OFF ON OFF OFF ON OFF
19 OFF OFF ON OFF OFF ON ON
20 OFF OFF ON OFF ON OFF OFF
21 OFF OFF ON OFF ON OFF ON
22 OFF OFF ON OFF ON ON OFF
23 OFF OFF ON OFF ON ON ON
24 OFF OFF ON ON OFF OFF OFF
25 OFF OFF ON ON OFF OFF ON
26 OFF OFF ON ON OFF ON OFF
27 OFF OFF ON ON OFF ON ON
28 OFF OFF ON ON ON OFF OFF
29 OFF OFF ON ON ON OFF ON
30 OFF OFF ON ON ON ON OFF
31 OFF OFF ON ON ON ON ON
32 OFF ON OFF OFF OFF OFF OFF
33 OFF ON OFF OFF OFF OFF ON
34 OFF ON OFF OFF OFF ON OFF
35 OFF ON OFF OFF OFF ON ON
36 OFF ON OFF OFF ON OFF OFF
37 OFF ON OFF OFF ON OFF ON
38 OFF ON OFF OFF ON ON OFF
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39
40
a1
42
43
a4
as
46
a7
a8
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

64
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
ON
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32 16
ON OFF
ON OFF
ON OFF
ON OFF
ON OFF
ON OFF
ON OFF
ON OFF
ON OFF
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
ON ON
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF OFF
OFF ON
OFF ON

Lenze

DIP switch
8
OFF
ON
ON
ON
ON
ON
ON
ON
ON
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
ON
ON
ON
ON
ON
ON
ON
ON
OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
ON
ON
ON
ON
ON
ON
ON
ON
OFF
OFF

ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF
OFF
OFF
ON
ON
ON
ON
OFF
OFF

ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF
ON
ON
OFF
OFF

ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON
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Node address DIP switch
64 32 16 8 4 2 1
82 ON OFF ON OFF OFF ON OFF
83 ON OFF ON OFF OFF ON ON
84 ON OFF ON OFF ON OFF OFF
85 ON OFF ON OFF ON OFF ON
86 ON OFF ON OFF ON ON OFF
87 ON OFF ON OFF ON ON ON
88 ON OFF ON ON OFF OFF OFF
89 ON OFF ON ON OFF OFF ON
920 ON OFF ON ON OFF ON OFF
91 ON OFF ON ON OFF ON ON
92 ON OFF ON ON ON OFF OFF
93 ON OFF ON ON ON OFF ON
94 ON OFF ON ON ON ON OFF
95 ON OFF ON ON ON ON ON
96 ON ON OFF OFF OFF OFF OFF
97 ON ON OFF OFF OFF OFF ON
98 ON ON OFF OFF OFF ON OFF
929 ON ON OFF OFF OFF ON ON
100 ON ON OFF OFF ON OFF OFF
101 ON ON OFF OFF ON OFF ON
102 ON ON OFF OFF ON ON OFF
103 ON ON OFF OFF ON ON ON
104 ON ON OFF ON OFF OFF OFF
105 ON ON OFF ON OFF OFF ON
106 ON ON OFF ON OFF ON OFF
107 ON ON OFF ON OFF ON ON
108 ON ON OFF ON ON OFF OFF
109 ON ON OFF ON ON OFF ON
110 ON ON OFF ON ON ON OFF
111 ON ON OFF ON ON ON ON
112 ON ON ON OFF OFF OFF OFF
113 ON ON ON OFF OFF OFF ON
114 ON ON ON OFF OFF ON OFF
115 ON ON ON OFF OFF ON ON
116 ON ON ON OFF ON OFF OFF
117 ON ON ON OFF ON OFF ON
118 ON ON ON OFF ON ON OFF
119 ON ON ON OFF ON ON ON
120 ON ON ON ON OFF OFF OFF
121 ON ON ON ON OFF OFF ON
122 ON ON ON ON OFF ON OFF
123 ON ON ON ON OFF ON ON
124 ON ON ON ON ON OFF OFF
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64
ON
ON
ON

E94AYCCA communication manual (CANopen®)
DIP switch positions for setting the CAN node address

32
ON
ON
ON

16
ON
ON
ON

Lenze

DIP switch
8 4 2 1
ON ON OFF ON
ON ON ON OFF
ON ON ON ON
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About this documentation

1

About this documentation

This documentation ...

» provides detailed information on how to commission, configure and diagnose the
CANopen bus system in the field of Lenze control technology.

» belongs to the "PC based Automation” manual collection which includes the following

documentation:

Documentation

System manuals
"PC-based Automation”

Communication manuals
"PC-based Automation”

(Software) manual
"PC-based Automation"

Operating Instructions
"Embedded Line Panel PC"

Operating Instructions
"Command Station"

Operating Instructions
"Control Cabinet PC"

Operating Instructions
"HMI EL 100"

Further software manuals

Subject

« Control technology - System structure & Configuration
 Control technology - System structure & Components

« CANopen control technology

» PROFIBUS control technology

 EtherCAT control technology

« Industrial PC - Parameterisation & Configuration
 EL x8xx - Built-in panel PC with TFT display

« (S x8xx - tand-alone operator terminal

+ CPC x8xx - ontrol cabinet PC

« EL 1xx - HMI with Windows® CE

» »Global Drive Control« (»GDC«)

—IPC as gateway - Parameterisation & Configuration

» »Engineer«

+ »PLC Designer« / »PLC Designer - SoftMotion« / »PLC Designer - CANopen

for runtime systems«
« »VisiWinNET® Smart«

Lenze
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About this documentation

Further technical documentations for Lenze components

More information about Lenze components that can be used together with "PC-based
Automation” can be found in the following documents:

Mounting & wiring Legend:

=2 MAs for the Inverter Drives 8400 £ Printed documentation
MA:s for the Servo Drives 9400 O Online Help/PDF

2 MA EPM-Txxx (I/O system 1P20) Abbreviations used:

2 MA EPM-Sxxx (I/O system 1000) SHB System manual

2 MA 8200 vector BA Operating Instructions
g Wiring according to EMC, 8200 vector MA  Mounting Instructions
MAs for the ECS servo system SW Software manual

2 MA communication card MC-CAN2 KHB Communication manual
MA communication card MC-ETC

2 MA communication card MC-ETH

2 MA communication card MC-PBM

2 MA communication card MC-PBS

2 MA communication card MC-MPI

MAs for communication modules

Parameter setting, configuration, commissioning

O SW Inverter Drive 8400
Baseline / StateLine / HighLine / TopLine

SW Servo Drive 9400 HighLine / PLC

a

Commissioning guide 9400 Highline
SHB I/O system P20 (EPM-Txxx)
SHB 1/0 system 1000 (EPM-Sxxx)
SHB 8200 vector

BAs for the ECS servo system

Oooaoano

KHBs for communication modules

Programming
0O SW 9400 function library

Creating a network

0 KHBs for communication modules

@ Tip!

Documentation and software updates on Lenze products can be found in the
download area at:

http://ww.Lenze.com

DMS 4.2 EN 07/2011 TD17 wnze 7


http://www.Lenze.com

Control technology | CANopen communication manual

About this documentation

Document history

Target group

This documentation is intended for all persons who plan, install, commission and maintain
the networking of devices in the field of control technology.

Version

11 Document history

Material no.

- 1.0
- 2.0
13296254 3.0
13317281 4.0
13369325 4.1
13383676 4.2

06/2008
09/2008
06/2009
10/2009
01/2011
07/2011

TD17
TD17
TD17
TD17
TD17
TD17

Your opinion is important to us!

Description
First edition
Amended by chapter "CANopen with PROFIBUS" (L1 85).

General revision

General revision
Update for control technology release 2.5

Chapter Error messages if communication card MC-CAN2 is not
available (£ 93) supplemented.

These instructions were created to the best of our knowledge and belief to give you the
best possible support for handling our product.

If you have suggestions for improvement, please e-mail us to:
feedback-docu@Lenze.de

Thank you for your support.

Your Lenze documentation team

wnze DMS 4.2 EN 07/2011 TD17
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About this documentation
Conventions used

1.2 Conventions used

This documentation uses the following conventions to distinguish between different types
of information:

Type of information Writing Examples/notes

Spelling of numbers

Decimal separator Point The decimal point is always used.

For example: 1234.56
Text

Version information Blue text colour All information valid for or from a certain software
version, is indicated accordingly in this
documentation.
Example: This function extension is available from
software version V3.0!

Program name » « The Lenze PC software »Engineer«...

Window Italics The Message window... / The Options dialog box...

Variable identifier By setting bEnable to TRUE...

Control element Bold The OK button... / the Copy command... / the
Characteristics tab... / the Name input field...

Sequence of menu If the execution of a function requires several

commands commands in a row, the individual commands are
separated by an arrow: Select File=*Open to ...

Shortcut <Bold> Use <F1> to open the online help.
If a key combination is required foracommand, a "+"
is placed between the key identifiers: With
<Shift>+<ESC>...

Program code Courier IF varl < var2 THEN

Keyword Courier bold a=a+l

END IF

Hyperlink underlined Optically highlighted reference to another topic. Itis

activated with a mouse-click in this documentation.
Symbols

Page reference (29) Optically highlighted reference to another page. It is
activated with a mouse-click in this documentation.

Step-by-step instructions Step-by-step instructions are indicated by a

g pictograph.

DMS 4.2 EN 07/2011 TD17 wnze 9
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About this documentation
Terminology used

1.3 Terminology used

Term

»Engineer«

»Global Drive Control« (GDC)
»PLC Designer«

Code

Subcode

IPC
PLC

10

Meaning

Lenze engineering tools supporting you during the entire life cycle of a machine
- from the planning phase to maintenance.

"Container" for one or several parameters used for Lenze Servo Drives parameter
setting or monitoring.

If a code contains several parameters, they are stored in "subcodes".
In the documentation the diagonal slash "/" is used as a separator between the
designation of the code and subcode (e.g. "C00118/3").

Industrial PC

Programmable Logic Controller

wnze DMS 4.2 EN 07/2011 TD17
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1.4 Notes used

About this documentation
Notes used

The following signal words and symbols are used in this documentation to indicate
dangers and important information:

Safety instructions

Structure of safety instructions:

A Pictograph and signal word!

(characterises the type and severity of danger)

(describes the danger and gives information about how to prevent dangerous

Note
situations)
Pictograph Signal word

2 Danger!
2 Danger!
Stop!

Application notes

Pictograph Signal word

Note!
1

L Tip!

DMS 4.2 EN 07/2011 TD17

Meaning

Danger of personal injuries through dangerous electrical voltage
Reference to an imminent danger that may result in death or serious
personal injury if the corresponding measures are not taken.

Danger of personal injury through a general source of danger
Reference to an imminent danger that may result in death or serious
personal injury if the corresponding measures are not taken.

Danger of damages to material assets
Reference to a possible danger that may result in damage to material assets
if the corresponding measures are not taken.

Meaning

Important note for trouble-free operation
Useful tip for easy handling

Reference to another documentation

Lenze 21
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Safety instructions

2 Safety instructions

Please observe the following safety instructions when you want to commission a controller
or system using the Industrial PC.

Read the documentation supplied with the system components thoroughly
before starting to commission the devices and the Industrial PC!

The system manual contains safety instructions which must be observed!

A Danger!

According to our present level of knowledge it is not possible to ensure the
absolute freedom from errors of a software.

If necessary, systems with built-in controllers must be provided with additional
monitoring and protective equipment according to relevant safety regulations

(e.g.law on technical equipment, regulations for the prevention of accidents) so
that an impermissible operating status does not endanger persons or facilities.

During commissioning persons must keep a safe distance from the motor or the
machine parts driven by the motor. Otherwise there would be a risk of injury by
the moving machine parts.

Stop!

If you change parameters in an engineering tool during an existing online
connection to a device, the changes are directly added to the device!

A wrong parameter setting can cause unpredictable motor movements. By
unintentional direction of rotation, too high speed or jerky operation, the driven
machine parts may be damaged!

12 mnze DMS 4.2 EN 07/2011 TD17



Control technology | CANopen communication manual
The "PC-based Automation" system

3 The "PC-based Automation" system

Industrial PCs (IPCs) become more and more important in the field of automation
technology. Due to their scaling options and various combinations of visualisation and
control on one device, Industrial PCs provide clear advantages for many applications.

Lenze Industrial PCs are available with the following software equipment:

» Industrial PC as component (optional with operating system) without any further
software

» Industrial PC as visualisation system
» Industrial PC as control and visualisation system

The "PC-based Automation" system enables the central control of Logic and Motion

= & |

Engineering PC Ethernet

IPC
(Logic, Motion, Visu)

For this purpose, Lenze provides coordinated system components:

» Industrial PCs as control and visualisation system

— The IPCis the central component of the "PC-based Automation” which control the
Logic and Motion functionalities by means of the runtime software.

— The IPC communicates with the field devices via the fieldbus.
— The IPCs are available in different designs.

i Note!

Moreover, the Z EL 1xx PLC HMI series is part of the "PC-based Automation”
system. These devices differ considerably from the Industrial PCs in performance
and various other details. However, the devices of the EL 1xx PLC HMI series are
able to perform smaller control tasks.

DMS 4.2 EN 07/2011 TD17 wnze 13
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» Engineering tools for the Engineering PC
— The Engineering PC communicates with the IPC via Ethernet.
— Different engineering tools serve to configure and parameterise the system.

» Fieldbuses
» Field devices

14 l-enze DMS 4.2 EN 07/2011 TD17
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4 System bus (CAN) / CANopen

Lenze device series 8200 vector, 9300 and ECS have an on-board system bus (CAN)
connection. The protocol used there is a subset of CANopen. Thus the devices are not
CANopen-conform but can be driven by a CANopen-compatible control under "L-force
Controls" - also in connection with other CANopen-compatible nodes.

4.1 CANopen (Logic) / CANopen (Motion)

=

Engineering PC

Ethernet CANopen (Motion)[1]

AL

CANopen (Motion)[2]

A
CANopen (Logic) CANopen (Motion)[3]

Due to the demands on the real-time behaviour of the bus system and the limited transfer
capacity, the CANopen bus must be divided into a Logic and a Motion bus.

IPC (Logic,
Motion, Visu)

_.___

The Logic bus and the Motion buses can be connected to many different field devices.

To establish a CANopen bus, use the Communication card MC-CAN2 (1 18).

i Note!

Depending on the required Motion node number and bus cycle time, up to 4
Motion buses can be established.

Only 2 buses are possible for the CS x8xx Command Station IPC series.

Conventions for "PC-based Automation™
+ Interface CAN1: CANopen (Logic) or CANopen (Motion)
+ Interface CAN2 ... 4: CANopen (Motion)

DMS 4.2 EN 07/2011 TD17 l-enze 15
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4.1.1

16

CANopen (Logic)

The Logic bus is used to operate controllers which
» carry out simple movements,

» do not have a Motion functionality,

» are controlled via PLC functionalities only.

CANopen (Motion)

The Motion bus is used to control controllers which carry out e.g. synchronised
movements.

The "L-force Motion" runtime software contains the PLCopen libraries and supports the
SoftMotion control to control the "Servo Drives 9400 HighLine CiA402" series and the
"ECSxM" axis module.

Combination with other bus systems

The CANopen bus system can be combined with PROFIBUS. This makes sense if not all field
devices are available for the same bus system or a Motion bus (CANopen) is required in
parallel to the PROFIBUS (as Logic bus). The bus systems are synchronised in the control.

i Note!

« A mixed operation is only possible with Industrial PCs which have two
additional slots for communcation cards. A mixed operation is not possible
with the "Command Station".

» Release 2.5 does not facilitate a combination of PROFIBUS and EtherCAT.

« In the control configuration, the PROFIBUS master must be in the first
position — upstream to the CANopen motion nodes.

mnze DMS 4.2 EN 07/2011 TD17
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4.1.2 Field devices

The Lenze control system supports the following Logic/Motion components:

Standard device
Industrial PCs

Servo Drives 9400

Inverter Drives 8400

1/0 system 1P20
1/0 system 1000
Frequency inverter

ECS servo system
(from firmware version 2.0)

EL x1xx PLC
EL x8xx

CS x8xx
CPC x8xx
Highline 1)
HighLine CiA402
PLC
Baseline
Stateline
HighLine
Topline
EPM-Txxx
EPM-Sxxx
8200 vector
ECSxE

ECSXS (Speed & Torque)
ECSxP (Posi & Shaft)

ECSxM (Motion)

ECSxA (Application)

1) with technology application (TA)

DMS 4.2 EN 07/2011 TD17
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4.2 CANopen Hardware for your Industrial PC

Communication card MC-CAN2

The MC-CAN2 communication card is a plug-in card to connect an Industrial PC to a CAN
fieldbus. It has two independent CAN bus connections.

Front panel
Board
Coding

Connection

m o N W >

Fieldbus connection

MC-CAN2-001

» Technical data of the MC-CAN2 communication card (@ 21)

18 mnze DMS 4.2 EN 07/2011 TD17
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Possible applications

The MC-CAN2 communication card can be plugged into slot 1 and slot 2 of the Industrial
PC. Your Industrial PC can have several CANopen communication cards.

Example: The EL x8xx Industrial PC with MC-CAN2 in slots 1 and 2

_
I
/

“:ﬂcgccﬁ#¢cgf“

e e = == =
0 {90 oGne ,,
X @@ @@

T e ]/ /

=
@

CAN3| [CAN4 MC-CAN2
MC-CAN2_ELx8xx

Legend
EL x8xx Industrial PC of the EL x8xx series
CAN1..4 CAN bus connections

+ CAN1: CANopen (Logic) or CANopen (Motion)

+ CAN2...4: CANopen (Motion)
MC-CAN2 Communication card MC-CAN2

DMS 4.2 EN 07/2011 TD17 wnze 19
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5

5.1

20

Technical data

General data

Field

Communication profile
Standards

Network topology

Max. number of nodes

Adjustable node addresses

Baud rates [kbps]

Parameter data
Cycle time - Motion/CNC task

Max. number of drives/ms on the
Motion bus

Signal propagation delay - drive =
control = drive

Cross communication

Number of DI + DO (bits/ms)

Cycle synchronisation with locked
PLL (Jitter)

Values
CANopen (DS301, V4.02)
CAN, ISO 11898 / EN 50325-4

Line, terminated at both ends with 120 Q
(e.g. terminated with Sub-D plug of type EWZ0046)

127

1..127
(adjustable for Lenze communication modules via DIP switches)

« 10

« 20

« 50

« 125
« 250
+ 500
- 1000

Max. 10 client and server SDO channels with 1 ... 8 bytes
l..16ms

Max. 3 drives/ms
4 cycles

Only possible with CANopen (Logic)

In case of CANopen (Motion) the communication is executed centrally via

the Industrial PC.
384 (max. 6 PDOs/ms on the Logic bus)
+/-10 ps

Lenze
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5.2 Technical data of the MC-CAN2 communication card
Field Values
Type within the network Master or slave
Max. number of nodes 63
Max. baud rate [kbit/s] 1000
Bus length See Bus cable length (1 22)
Connection SUB-D, 9-pole plug

CANopen bus connection (SUB-D, 9-pole plug)

View Pin Assignment Description
1 1 free -
2 LO CAN-LOW
3 CG CAN-Ground
4 free -
5 free -
6 CG CAN-Ground
7 HI CAN-HIGH
8 free -
9 free -

5.3 Bus cable specification
We recommend to use CAN cables according to I1SO 11898-2:

CAN cables according to 1ISO 11898-2
Cable type Paired cable with shield
Impedance 120Q(95...140 Q)

Cable resistance / cross-section
Cable length =300 m: =70 mQ/m/0.25 ...0.34 mm? (AWG22)
Cable length 301 ... 1000 m: <40 mQ/m /0.5 mm? (AWG20)

Signal propagation delay =5ns/m

DMS 4.2 EN 07/2011 TD17 mnze 21
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5.4 Bus cable length

°
1

Note!

« Itis absolutely necessary to comply with the permissible cable lengths.
+ Observe the reduction of the total cable length due to the signal delay of the

repeater. » Check use of repeater (@ 24)

« Ifthe total cable lengths of the nodes are different at the same baud rate, the
smaller value must be used to determine the max. cable length.

54.1 Total cable length

The total cable length is also specified by the baud rate.

Baud rate [kbps] Max. bus length [m]

10
20
50
125
250
500
1000

22

9400 Servo
Drives

8075
4012
1575
600
275
112
12

Inverter

1/0-System

Drives 8400 1P20

1620
600
260
90

(EPM-Txxx)
CAN gateway
5000

2500

1000

500

250

80

25

Lenze

1/0-System
1000

(EPM-Sxxx)

CANopen bus
coupler

5000
2500
1000
500
250
80
25

8200 vector Servo System
frequency ECS

inverter

7434
3934
1534
614
274
104

1500
630
290
120
25

DMS 4.2 EN 07/2011 TD17
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5.4.2 Segment cable length

Technical data
Bus cable length

The segment cable length is determined by the used cable cross-section and the number of
nodes. Repeaters divide the total cable length into segments. Without a repeater, the
segment cable length corresponds to the total cable length.

Max. number of
nodes per segment

2

5
10
20
32
63
100

Cable cross-section (interpolation is permissible)

0.25 mm?
(AWG 24)

240m
230m
230m
210 m
200 m
170 m
150m

Example: Selection help

Given:

Total cable length to be

implemented

Number of nodes

Results

Max. possible baud rate

Required cable cross-section

(interpolated)

Cable cross-section - standard CAN

cable

DMS 4.2 EN 07/2011 TD17

0.50 mm?
(AWG 21)

430 m
420 m
410 m
390 m
360 m
310 m
270 m

200m

63

250 kbps

0.75 mm?
(AWG 19)

650 m
640 m
620 m
580 m
550m
470 m
410 m

(derived from table Total cable length (Cd 22))

0.30 mm? (AWG23)

(derived from table Segment cable length (£2 23))

0.34 mm? (AWG22)

» Bus cable specification (E321)

Lenze

1.00 mm?
(AWG 18)

940 m
920 m
900 m
850 m
800 m
690 m
600 m

23
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Technical data
Bus cable length

5.4.3 Check use of repeater

Compare the values from the tables Total cable length (22) and Segment cable length

(@ 23).

» If the total segment cable length is shorter than the total cable length to be
implemented, either repeaters must be used or the cable cross-section must be

increased.

» If, due tothe use of repeaters, the max. possible total cable length is reduced to a value
smaller than the total cable length to be implemented, either the cable cross-section
must be increased and the number of repeaters must be reduced or the baud rate must

be reduced.

» The use of another repeater is recommended as ...

— Service interface

Advantage: Trouble-free coupling during bus operation is possible.

— Calibration interface

Advantage: The calibration/programming unit remains electrically isolated.

Example

Given

Total cable length to be
implemented

Number of nodes
Cable cross-section
Baud rate

Used repeater

Reduction of the max. total cable
length per repeater (EMF2176IB)

Results

Max. possible total cable length
Max. segment cable length
Comparison

Conclusion

Results with 1 repeater

Max. possible total cable length

Total segment cable length

Comparison

Conclusion

24

450 m

32

0.50 mm? (AWG 21)

125 kbit/s

Lenze repeater EMF21761B
30m

600 m
(cp. table Total cable length (C 22))

360 m
(cp. table Segment cable length (£ 23))

The max. segment cable length is shorter than the total cable length to be
implemented.

After the determined max. segment cable length of 360 m at the latest, a
repeater must be used.

570 m
(Reduction of the Total cable length (L1 22) by 30 m)
720 m

Both the possible total cable length and the segment cable length are longer
than the total cable length to be implemented.

One repeater suffices to implement the total cable length of 450 m.

wnze DMS 4.2 EN 07/2011 TD17
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6 Planning the CANopen network

Before establishing a CANopen network, create a plan of your Logic bus and/or your

Motion buses.

For this purpose, create an overview screen of the planned CANopen network with all field
devices to be implemented. Start with the Industrial PC and arrange the other field devices
below it. (see Example of an overview screen (i 28)).

Provide the following data for each device:

Type
Used CAN interface of the device

Unambiguous CAN node address

Baud rate

Master role of the device
(NMT master/sync master)

CAN objects and COB-IDs

DMS 4.2 EN 07/2011 TD17

Type designation of the field device

"Logic before Motion":

Always connect an existing Logic bus to the 1st CAN interface (CAN1).
Motion buses, however, can be connected to every CAN interface.

» CANopen (Logic) / CANopen (Motion) (11 15)

If system bus (CAN) devices are used, max. 63 nodes/node addresses are
possible.

With CANopen-compliant devices, up to 127 nodes/node addresses are
possible.

Note: Do not use the node address 1, in order to avoid unintentional mistakes
and conflicts with a device containing the factory adjustment.

The baud rate applies to all nodes of the CANopen network.

50, 125, 250 and 500 kbit/s are supported by all device types of the system.
Observe the dependency between bus cable length and baud rate. » Bus
cable length (€31 22)

An NMT master sets itself and then the NMT slaves to the "Operational” state.

In this state, process data can be communicated. Generally, there can be an

optional number of NMT masters on one CANopen bus.

A sync master cyclically sends a sync telegram providing for an exactly

simultaneous processing of process data and/or a simultaneous task start in

all sync receivers.

Via CAN synchronisation you can influence the exact time of the following

events in the field device:

—Acceptance and transmission of sync-controlled PDOs

—Starting time of the task of the application (only possible for Servo Drives
9400)

You only need to use CAN synchronisation on the Logic bus if an exact

simultaneity in the range of milliseconds is of importance. A mere operating

periphery (operator button, control lamps, etc.) does not require CAN

synchronisation.

Plan your COB-IDs according to the CANopen DS301 communication profile.
This convention is optimised for the communication with a central master
device. » COB-IDs acc. to DS301 (L 26)

Up to 4 PDOs per device can be identified with this scheme. If you require
more, e.g. for a modular 1/0 system with more than 8 modules, you can add
them later.

You can easily assign the node during the bus diagnostics by means of the
COB-IDs.

COB-ID = basic identifier + node address

Lenze 25
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26

Observe device-specific information on CAN configuration provided in the

documentation of the field devices to be integrated.

COB-IDs acc. to DS301

Object

NMT

Sync

Time Stamp
Emergency
PDO1

(process data channel 1)

PDO2

(process data channel 2)

PDO3

(process data channel 3)

PDO4

(process data channel 4)

SDO

(parameter data channel 1)

NMT Error Control

i Note!

TPDO1

RPDO1

TPDO2

RPDO2

TPDO3

RPDO3

TPDO4

RPDO4

Direction

from the drive

to the drive

Basic identifier

Dec
0
128
256
128
384
512
640
768
896
1024
1152
1280
1408
1536
1792

Hex
0
80
100
80
180
200
280
300
380
400
480
500
580
600
700

In system bus (CAN) devices, two SDO channels are permanently active, in

CANopen devices, only one by default.

When using CANopen devices, activate a second SDO channel for accesses of the
»Engineer« or »Global Drive Control«. Otherwise the communication with the
device will be interfered if you go online with the »Engineer« or the »Global
Drive Control«, while the IPC has also access.

Lenze
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The COB-IDs for your CANopen network can be calculated according to the following
formula:

COB-ID = basic identifier + node address

» Basic identifier - 9400 Servo Drives (1 30)

» Basic identifier - 8400 Inverter Drives (1 31)
» Basic identifier - /O system IP20 (EPM-Txxx) (@ 32)
» Basic identifier - /O system 1000 (EPM-Sxxx) (@ 33)

» Basic identifier - 8200 vector with fieldbus function module CANopen E82ZAFUCOxx
(@34)

» Basic identifier - ECS servo system (i 36)

DMS 4.2 EN 07/2011 TD17 wnze 27
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6.1

28

Example of an overview screen

The illustration shows you an example of an overview screen for planning a CANopen

network:

10 EL 1800 - CAN1
B MNMT Master O Zwnc Master
11 9400 HighLine - CAN on board
e R T
= hies hex Motes
: O Hw PDO 1 523 Dx208 395 Dx188
2 2 77 D308 B51 Dx288
] 1035 Dx408 907 0x338
500 1 1547 DxB08 1419 Dx588
2 1611 DxB48 1433 0x5CE | to activate
12 | ECSxE supply module - OnBoard
Rx Tx
heix hex Motes
O Hw POO 1 524 Ox20C 39h 0x18C
7 . N N .
3 - - - - like PDO 1
500 1 15448 OxB0C 1420 0x58C
2 1612 Oxb4 C 1434 Ox5CC
l-enze DMS 4.2 EN 07/2011 TD17
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6.2 Device specifications of the field devices

When planning your CANopen network, consider the device specifications of the
implemented field devices.

Overview of the device specifications when being operated subordinate to a control

CAN interface
Available PDOs

Can unused PDOs be
deactivated?

Can PDO COB-IDs be freely
selected?

Can PDO transfer characteristics
be adjusted?

Available SDO channels

Can SDO COB-IDs be freely
selected?

CAN interface

Available PDOs

Can unused PDOs be
deactivated?

Can PDO COB-IDs be freely
selected?

Can PDO transfer characteristics
be adjusted?

Available SDO channels

Can SDO COB-IDs be freely
selected?

DMS 4.2 EN 07/2011 TD17

Servo Drives 9400

on board and/or
CANopen module

4 Transmit (Tx) +
4 Receive (Rx)
yes

yes

yes

1 ex works (fixed),
9 further can be activated

only for channel 2.... 10

1/O-System 1000
(EPM-Sxxx)

on board

10 Transmit (Tx) +
10 Receive (Rx)

yes
yes
yes
1 ex works (fixed),

1 more can be activated

no

Lenze

Inverter Drives 8400
on board

3 Transmit (Tx) +

3 Receive (Rx)

yes

yes

yes

2 ex works (fixed)

no

8200 vector frequency
inverter

Fieldbusfunction module
CANopen E82ZAFUCOxx

3 Transmit (Tx) +
3 Receive (Rx)

yes
yes
yes
1 ex works (fixed),

1 more can be activated

no

1/0-System 1P20
(EPM-Txxx)

on board

10 Transmit (Tx) +
10 Receive (Rx)

yes
yes
yes

2 ex works
(Only possible with V1.3
in CANopen mode.)

no

ECS servo system

2 x CAN on board:

« Terminal X4: Motion
bus (CAN)

« Terminal X14: System
bus (CAN)

1 Transmit (Tx) +
1 Receive (Rx)

no

yes

yes

2 ex works (fixed)

no

29
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6.2.1

30

Special features of the Servo Drives 9400

» The parameter data channel 1 is always active.

» The optional parameter data channels 2 ... 10 can be activated via the subcodes of the

codes Cxx372 and Cxx373.

SDO identifier

CANopen SDO server Rx identifier

CANopen SDO server Tx identifier

Code

C€00372: CAN on board
C13372: Module inslot 1
C14372: Module in slot 2
C00373: CAN on board
C13373: Module inslot 1
C14373: Module in slot 2

» If bit 31 is set (0x8nnnnnnny,,), the corresponding SDO server is deactivated.

» In order to change the COB-ID of a currently active parameter data channel, you have
to first deactivate it and then activate it with a changed COB-ID. Both processes must
be rendered effective by a "Reset Node" command via C00002.

Basic identifier - 9400 Servo Drives

The default setting of the basic identifier is as follows:

Object

NMT

Sync 1)
Emergency
PDO1

(process data channel 1)

PDO2

(process data channel 2)

PDO3

(process data channel 3)

PDO4

(process data channel 4)

SDO1

(parameter data channel 1)

SDO2...10

(parameter data channel 2 ... 10)

Node guarding, heartbeat

TPDO1

RPDO1

TPDO2

RPDO2

TPDO3

RPDO3

TPDO4

RPDO4

TSDO1

RSDO1

TSDOx

RSDOx

Direction

from the drive

to the drive

Basic identifier

dec
0
128
128
384
512
640
768
896
1024
1152
1280
1408
1536
1472
1600
1792

hex
0
80
80
180
200
280
300
380
400
480
500
580
600
5C0
640
700

1) When creating the sync transmit/receive identifier manually, observe the use of the emergency telegram because of

the same COB-ID.

Lenze
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Special features of the Inverter Drives 8400

Basic identifier - 8400 Inverter Drives

Planning the CANopen network

Device specifications of the field devices

The default setting of the basic identifier is as follows:

Object

NMT

Sync 1)
Emergency
PDO1

(process data channel 1)

PDO2

(process data channel 2)

PDO3

(process data channel 3)

SDO1

(parameter data channel 1)

SDO2

(parameter data channel 2)

Heartbeat
Boot-up 2)

TPDO1

RPDO1

TPDO2

RPDO2

TPDO3

RPDO3

TSDO1

RSDO1

TSDO2

RSDO2

Direction

from the drive

to the drive

Basic identifier
dec
0
128
128
384
512
640
641
768
769
1408
1536
1472
1600
1792
1792

hex
0
80
80
180
200
280
281
300
301
580
600
5C0
640
700
700

1) When creating the sync transmit/receive identifier manually, observe the use of the emergency telegram because of

the same COB-ID.

2) When the boot-up identifier is set manually, observe the use of heartbeat because of the same COB-ID.

DMS 4.2 EN 07/2011 TD17
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6.2.3

32

Special features for the 1/0-System 1P20 (EPM-Txxx)

» EPM T110 V1.2 has fixed parameter data channels, in CANopen mode as well.

» EPM T110 V1.3 has only one parameter data channel in CANopen mode.

Basic identifier - 1/O system IP20 (EPM-Txxx)

The default setting of the basic identifier is as follows:

Object

NMT

Sync 1)
Emergency
PDO1

(process data channel 1)

PDO2

(process data channel 2)

PDO3

(process data channel 3)

PDO4

(process data channel 4)

PDOS5

(process data channel 1)

PDO6

(process data channel 2)

PDO7

(process data channel 3)

PDO8

(process data channel 4)

PDO9

(process data channel 1)

PDO10

(process data channel 2)

SDO1

(parameter data channel 1)

Node guarding

TPDO1

RPDO1

TPDO2

RPDO2

TPDO3

RPDO3

TPDO4

RPDO4

TPDO5

RPDOS5

TPDO6

RPDO6

TPDO7

RPDO7

TPDO8

RPDO8

TPDO9

RPDO9

TPDO10

RPDO10

TSDO1

RSDO1

Direction

from the drive

to the drive

Basic identifier

dec
0
128
128
384
512
640
768
896
1024
1152
1280
1664
1920
448
576
704
832
960
1088
1216
1344
1728
1984
1408
1536
1792

hex
0
80
80
180
200
280
300
380
400
480
500
680
780
1Co
240
2C0o
340
3Co
440
4C0
540
6CO0
7C0
580
600
700

1) When creating the sync transmit/receive identifier manually, observe the use of the emergency telegram because of

the same COB-ID.

Lenze
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Special features of the 1/0-System 1000 (EPM-Sxxx)

Basic identifier - 1/O system 1000 (EPM-Sxxx)

The default setting of the basic identifier is as follows:

Object

NMT

Sync 1)
Emergency
PDO1

(process data channel 1)

PDO2

(process data channel 2)

PDO3

(process data channel 3)

PDO4

(process data channel 4)

PDOS5

(process data channel 1)

PDO6

(process data channel 2)

PDO7

(process data channel 3)

PDO8

(process data channel 4)

PDO9

(process data channel 1)

PDO10

(process data channel 2)

SDO1

(parameter data channel 1)

Node guarding

TPDO1

RPDO1

TPDO2

RPDO2

TPDO3

RPDO3

TPDO4

RPDO4

TPDO5

RPDOS5

TPDO6

RPDO6

TPDO7

RPDO7

TPDO8

RPDO8

TPDO9

RPDO9

TPDO10

RPDO10

TSDO1

RSDO1

Direction

from the drive

to the drive

Basic identifier
dec
0
128
128
384
512
640
768
896
1024
1152
1280
1664
1920
448
576
704
832
960
1088
1216
1344
1728
1984
1408
1536
1792

hex
0
80
80
180
200
280
300
380
400
480
500
680
780
1Co
240
2C0o
340
3Co
440
4C0
540
6CO0
7C0
580
600
700

1) When creating the sync transmit/receive identifier manually, observe the use of the emergency telegram because of

the same COB-ID.
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6.2.5

34

Special features of the 8200 vector frequency inverter

Basic identifier - 8200 vector with fieldbus function module CANopen E82ZAFUCOxx

The default setting of the basic identifier is as follows:

Object

NMT

Sync 1)
Emergency
PDO1

(process data channel 1)

PDO2

(process data channel 2)

PDO3

(process data channel 3)

SDO1

(parameter data channel 1)

SDO2

(parameter data channel 2)

Node guarding

TPDO1

RPDO1

TPDO2

RPDO2

TPDO3

RPDO3

TSDO1

RSDO1

TSDO2

RSDO2

Direction

from the drive

to the drive

Basic identifier

dec
0
128
128
384
512
640
768
896
1024
1408
1536
1472
1600
1792

hex
0
80
80
180
200
280
300
380
400
580
600
5C0
640
700

1) When creating the sync transmit/receive identifier manually, observe the use of the emergency telegram because of

the same COB-ID.

Lenze
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6.2.6 Special features of the ECS servo system

Modules of the ECS servo system

Module

Power supply module

Axis module

Capacitor module

Type

ECSxE
ECSXS
ECSxP
ECSxM
ECSxA
ECSxK

Application software CANopen CAN interface
Logic Motion
® - X4
"Speed and Torque" ° - X4
"Posi and Shaft" ° - X4
"Motion" - o X4
"Application” (PLC) ° - X4 or X14

No CAN communication

Special features of the ECSxE power supply module

In case of ECSxE power supply modules one refers to CAN1 and CAN3. In fact, here there is
one single process data channel (PDO). It is referred to as CANL1 if it operates in a sync-
controlled manner and as CANS3 if it operates in a time or event-controlled manner. CAN1
and CAN3 cannot be used at the same time. The change-over of the transmission mode
and therefore between CAN1 and CANS3 is effected in C0360. The ECSxE power supply
module has no CAN2.

For historical reasons, the ECSXE power supply module has several subcodes for setting the
PDO properties.

Code

C0353
C0354
C0355
C0356
C0357

Subcodes
1,3

1,3

1,3
1,3,4
1,3

Description

Mode for ID creation (COB-ID) CAN-IN/OUT

ID offset CAN-IN/OUT

CAN-IN/OUT identifier (COB-IDs), read only
CAN3-IN/OUT time settings: cycle time, activation delay
CAN-IN monitoring

The existence of these subcodes does not mean that they are independent PDOs. The
respective subcode that is effective depends on the setting in C0360. The subcodes 2 with
regard to CAN2 do not have any effect.
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Basic identifier - ECS servo system

The default setting of the basic identifier is as follows:

Object

NMT
Sync
PDO1

(process data channel 1)

PDO2

(process data channel 2)

PDO3

(process data channel 3)

SDO1

(parameter data channel 1)

SDO2

(parameter data channel 2)

Heartbeat
Boot-up 1)

TPDO1

RPDO1

TPDO2

RPDO2

TPDO3

RPDO3

TSDO1

RSDO1

TSDO2

RSDO2

Direction

from the drive

to the drive

Basic identifier

dec
0
128
384
512
640
641
768
769
1408
1536
1472
1600
1792
1792

hex

80
180
200
280
281
300
301
580
600
5C0
640
700
700

1) When the boot-up identifier is set manually, observe the use of heartbeat because of the same COB-ID.

Devices with two active parameter data channels (SDO) respond with a fieldbus scan in the

address range 1 ... 127 with two node addresses each (with offset 64).

Lenze
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Preparing the field devices

Installing field devices

Install the field devices according to the data given in the device-specific mounting
instructions.

Make sure that ...

» the CANopen installation complies with your overview screen.

» all devices are supported by the control technology system on the Logic bus and Motion
bus.

P in case of devices with several CAN interfaces, the correct interfaces are connected to
the fieldbus.

» aterminating resistor is connected to the first and last node.

» the fieldbus is not unintentionally interrupted in switchable CAN connectors.

Setting node addresses and the baud rate

Set the intended node address and baud rate at the field devices.
» The easiest way to do this is using the DIP switches (if provided at the device).
» Mark the devices the settings of which you have changed in your overview screen.

» Attach address labels to the devices.

i Note!

 Each node address must be unambiguous and may only be assigned once in
the CANopen network.

 The baud rate must be set identically for all nodes.

 Observe the dependency between bus cable length and baud rate. » Bus
cable length (@ 22)
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7.3
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Connecting the Engineering PC to the Industrial PC

To commission the field devices, an online connection is required between the Engineering
PC and the field device. To establish an online connection between an Engineering PC and
a field device (like a controller), two ways are possible:

Direct coupling IPC as gateway

Engineering PC E Engineering PC E

Ethernet Ethernet

IPC IPC

(Controller) direct (Controller) Gateway
CANopen CANopen
(Logic/Motion) (Logic/Motion)

A 2]l ¢

If the control is not started yet, directly connect the Engineering PC to the CANopen bus to
commission the field devices. To activate the Engineering PC, use e.g. the USB system bus
adapter (EMF2177IB). Then the download times are optimal and is it not necessary to
commission the control first.

| (] L]

As soon as the control has been commissioned, no direct coupling should be used anymore
since it may disturb the real-time capability of the bus. This especially applies to the bus
line CANopen Motion bus. Here, the transmission of the sync telegram on time can be
prevented so that an increased jitter on the fieldbus may be the result.

Moreover, each field device requires a second parameter data channel in case of an
independent bus access by two masters. For some device types, the parameter data
channel must be installed separately, e.g. in case of the 9400 Servo Drives.

As an option, some controllers can operate two independent CAN interfaces (e.g. ECS servo
system). In this case, one interface can be used for the connection with the control system,
the other for direct coupling of the Engineering PC. Thus, two buses are created which are
physically independent. In this case, the real-time capability of the nodes at the Motion bus
cannot be influenced even with direct coupling. However, the wiring effort increases.
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The communication speed with the field devices, when being commissioned, mainly
depends on whether the control is running or stopped. In the latter case, the total
bandwidth of the bus is available for the gateway so that the speed advantage in case of
direct coupling would only be marginal. Thus, the use of the IPC as gateway within the
scope of the control technology should be clearly preferred.

@ Depending on the standard device and connection type used, detailed
information about establishing a connection and "going online" can be found in
the documentation listed below:

+ (Software) manual/online help "PC-based Automation"
Industrial PC - Parameter setting & Configuration

« Software manual/online help "PC based automation”
IPC as gateway - Parameter setting & Configuration

+ Software manual/online help »Global Drive Control«
IPC as gateway - Parameterisation & Configuration

« Software manual/online help L-force »Engineer«
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8 Commissioning the CANopen Logic bus

This chapter provides information on commissioning the Lenze control system using the
CANopen Logic bus.

Depending on the field devices used, the following Lenze engineering tools are required:
» »PLC Designer«

» »Engineer«

» »Global Drive Control« (GDC)

Ll

@ Tip!

For using other fieldbus systems, you may require further engineering software.
More information can be found in the corresponding communication manuals.

8.1 Overview of the commissioning steps
Step Activity Lenze software to be used
1. Creating a project folder (£ 41)
2. Commissioning of field devices (£ 42) »Engineer« or
» Going online (2 43) »Global Drive Control«
» Commissioning the Servo Drives 9400 (L 44) (depending on the used
» Commissioning of 8400 Inverter Drives (L1 47) device)

» Commissioning of I/O system IP20 (EPM-Txxx) (E4 50)

» Commissioning of I/O system 1000 (EPM-Sxxx) (£2 51)

» Commissioning of 8200 vector frequency inverter (L 52)
» Commissioning of ECS devices (£ 53)

3. Creating a PLC program (L 54) »PLC Designer«
4, Configuring the CAN master ((2 57) »PLC Designer«
5. Integrating field devices (slaves) into the PLC program (£ 59) »PLC Designer«
6. Setting of CAN parameters and CAN mapping (£2 60) »PLC Designer«
7. Creating a program code to control the device (£ 65) »PLC Designer«
8. Preparing the restart (L2 68) »PLC Designer«

The individual commissioning steps are described in the following. Observe the given
instructions step-by-step to commission your system.

More detailed information about how to work with the Lenze engineering tools
can be found in the corresponding manuals and online helps.
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8.2 Creating a project folder

Create a project folder on the engineering PC.

Use this project folder to store the below data generated in the different project
configuration steps:

» Project data created in the »Engineer« or »GDC«
» The project file created in the »PLC Designer«

» Project data of other engineering tools

- Tip!
Create a separate project folder for every PROFIBUS configuration for storing the
project files.
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8.3

42

Commissioning of field devices

Parameterise the Lenze field devices connected to the CANopen bus either with the
»Engineer« or with the »GDC«, depending on the device.

The CANopen is exclusively configured with the »PLC Designer« (t154).

Observe the information on commissioning provided in the documentation of
the field devices.

QG- Tipt

We recommend to commission each field device individually and then integrate
them into the PLC program.

How to commission the field devices:

1. Tocommission the field devices, you have to go online.
» Going online (w 43)

2. Makethe basicsettings and CAN settings of the devices integrated in the CANopen
network.
» Commissioning the Servo Drives 9400 (1 44)
» Commissioning of 8400 Inverter Drives (1 47)
» Commissioning of 1/O system IP20 (EPM-Txxx) (1 50)
» Commissioning of I/0 system 1000 (EPM-Sxxx) (0 51)
» Commissioning of 8200 vector frequency inverter (i 52)
» Commissioning of ECS devices (1 53)
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Standard device
Industrial PC

Servo Drives 9400

Inverter Drives 8400
1/0 system IP20 (EPM-Txxx)

1/0 system 1000 (EPM-Sxxx)

8200 vector frequency inverter

ECS servo system (ECSXE/S/P/M/A)

Going online with

»Global Drive Control« or
»WebConfig«

»Engineer«

»Engineer«
»Engineer« or
»Global Drive Control«

»Engineer«

»Engineer« or
»Global Drive Control«

»Global Drive Control«

Commissioning the CANopen Logic bus
Commissioning of field devices

connection via
Ethernet

» IPCas gateway

- Diagnostic adapter
 Ethernet module E94AYCEN
« CANopen module E94AYCCA
« CAN device interface

+ IPCas gateway
+ CAN device interface

+ IPCas gateway
+ CAN device interface

» IPCas gateway
» CAN device interface

» IPCas gateway
« CANopen module E82ZAFUCxxx
+ CAN device interface 1)

» IPCas gateway
» CANopen module EMF2178IB
» CAN device interface 1)

1) CANopen only with system bus adapter EMF2177IB (if required, observe standard device specifications!)

i Note!

When selecting the connection type, please observe the notes in chapter
"Connecting the Engineering PC to the Industrial PC" (1 38).

We recommend to use the connection type "IPC as gateway".

@ Depending on the standard device and connection type used, detailed
information about establishing a connection and "going online" can be found in
the documentation listed below:

+ (Software) manual/online help "PC-based Automation"
Industrial PC - Parameter setting & Configuration

« Software manual/online help "PC based automation"
IPC as gateway - Parameter setting & Configuration

« Software manual/online help »Global Drive Control«
IPC as gateway - Parameter setting & Configuration

« Software manual/online help L-force »Engineer«
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8.3.2 Commissioning the Servo Drives 9400

How to commission the Servo Drives 9400:
1. Startthe »Engineer«.

2. Open and create an »Engineer« project.

« Enter an axis consisting of Servo Drive 9400, device modules, application, and
motor. Type and version of the planned device must comply with the real
device.

3. Set the intended node address and baud rate.

« Hardware setting via DIP switch or

« inthe parameter list via codes:
- For "CAN on board" interface: C00350 and C00351
- For CANopen module in slot 1: C13350 and C13351
- For CANopen module in slot 2: C14350 and C14351

The codes can only be parameterised if the node address "0" and the baud rate "0"
are set via the DIP switches (all DIP switches in OFF position).

A change of node address and baud rate gets only effective after a CAN reset node.

4. Set the sync phase position.
« When the "CAN on board" interface is used, set C01122 = 120 ps.
« When a CANopen module is used, set C01122 = 300 ps.

5. Goonline with the Servo Drive 9400 and transfer the application to the device.

6. Make the motor rotate and, if required, parameterise the controller settings.
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7. Connect the signal which are to be communicated with the IPC with ports via the
FB Editor of the »Engineer«. If possible, use the predefined multiplexers and ports
for this purpose.

&pplication Parameters  FE Editor ] Terminal assignment] Ports ] [RE menu] Diagnnstics] Data Ioggerl Dscilloscnpe]

Enable Editor | ) oo - @ 8 @ L=, -
it — -
.dnln2_n dnSpeedSetpointln_n dnSpeedSetpointCut_n

*-
% — %
DIGIN bina Dhlnver’cbetpomt _ dnTargetSetpniEt%n.
r| Set multiplexer bSetpnintOutInTargetn
: DIGIM_bIng - -
e . bStoppingbctive
FALSE_D O . . O
b.J
DIGIN_bind 0"

Set multiplexer
| Co.|5..|Name
30 1 %R Digital input 3
3009 2= Hold setpaint with FALSE
3009 3|x Stop drive with FALSE
3009 4| x Activ. fiked setpaint 1 with Digital input 4
3009| 5| = Acty. fiked setpoint 2 with FALSE
5
7
8

3009 ¥ betiv, fiked setpaint 4 with FALSE
3009 ¥ betiv, fiked setpaint 3 with FALSE
3009 » bctiv. ramp parameter 1 with | FALSE
3009 9= Activ. ramp parameter 2 with | FALSE
3009 10) % Activ. ramp parameter 4 with | FALSE
2000l 44 Fu b 2 ikl Eal ol
« Ifthe possible settings of the predefined multiplexers are not sufficient for your
purposes, activate the FB Editor and draw lines.

« Ports are the variables of the application which can be communicated
outwards. In one port, several signals can be combined to a structure. If the
predefined ports are not sufficient for your purposes, you can change the
structure of the ports or define your own ports under the Ports tab. Before this,
you must activate the application in the FB Editor.

« Whenthefunction block interconnection is completed and all required ports are
defined, update the project.

 Retransfer the application to the Servo Drive 9400. Execute a "CAN Reset Node"
on the correct interface via C00002. The device now expects its initialisation
through the control. The green CAN-LED at the Servo Drive 9400 or CAN module
is blinking.
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8.

o.

46

Export the EDS file.

« To clearly identify the EDS file in the »PLC Designer« during import, clearly
rename the device before export in the »Engineer«. (you can e.g. manually
precede each device name in the »Engineer« with the project name.)

« The »PLC Designer« only displays the device name contained in the EDS file.

Highlight the CAN interface of the Servo Drive 9400 to be connected to the control
in the project tree. Then select the "EDS export ..." command from the context
menu.

=g 9400_CAMopen
= Q] 3400 HighLine

+ @ M- CaNopen
@ M- W20
@ MSI- Safetpbodule SM0
| Actuator - Speed
il C2h on-board

@ MDx

Renarne Fz

EDS expott ...

DCF expotk ...

Save the file to any folder, logically to your total project directory. You should not

change the suggested file name. The »Engineer« reports that the file has been

created.

You must reimport the EDS file after doing the following in the »Engineer« ...

« replacing the component,

+ changing the module assembly,

« replacing the application,

« adding, deleting, renaming a port under the Ports tab or changing its
application variables,

« adding, deleting function blocks that can be parameterised in the FB Editor or
changing their code number range,

+ adding, deleting, or changing user codes in the FB Editor.

If you reimport the EDS file, you should overwrite the existing EDS file. It is not
reasonable to create several file versions with the same device name since you
cannot distinguish them in the »PLC Designer«.

wnze DMS 4.2 EN 07/2011 TD17



Control technology | CANopen communication manual
Commissioning the CANopen Logic bus
Commissioning of field devices

8.3.3 Commissioning of 8400 Inverter Drives

i Note!

The basic identifiers for calculating the PDO COB-IDs do not comply with the
DS301 profile. In this case, adapt the COB-IDs accordingly.

» Basic identifier - 8400 Inverter Drives (2 31)

U How to commission the Inverter Drives 8400:
1. Startthe »Engineer«.

2. Open or create an »Engineer« project.

 Enteranaxis consisting of Inverter Drive 8400, device modules, application, and
motor. Type and version of the planned device must comply with the real
device.

3. Setthe intended node address and baud rate.
« Hardware setting via DIP switch or

+ inthe parameter list via the codes C00350 (node address) and C00351 (baud
rate).

The codes can only be parameterised if the node address "0" and the baud rate "0"
are set via the DIP switches (all DIP switches in OFF position).

A change of node address and baud rate gets only effective after a CAN reset node.
4. Go online with the Inverter Drive 8400 and transfer the application to the device.

Make the motor rotate and, if required, parameterise the controller settings.

DMS 4.2 EN 07/2011 TD17 l-enze 47



Control technology | CANopen communication manual
Commissioning the CANopen Logic bus
Commissioning of field devices

6. Set "CAN" under the Application Parameters tab in the Control mode field:

Application Parameters IFB Editnr] Terminal assignmenl] Diagnoslics] Data Ingger] Uger menu] Parts ] Al parameters] Prnperties]

Mains voltage | C || 3ph 400v / 1ph 230V | Application [ C || Actuating drive speed |
I
Basic functions |- Control mode [C][10: Teminal 0 [~ =
WMatar cantrol —— 0 “Wiring has changed
— Frocess controller opera 10 Teminal 0 >
|\-"Fl:p|us: WA linear j =3 aF 12 Teminal 2
o 14 Teminal 11
I Use of maotor patention 16:  Terminal 16 >
i, o 20 Keppad El
| - Pr
PC manual contral ] n |M|
= n | [T |
. . = =] max
Bazic Functions J0G |- \
o b
W contral 4 Drive interface = Ti Ti
| Accel. time - main setp.. 2,000 ils
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7. Export the EDS file.
« To clearly identify the EDS file in the »PLC Designer« during import, clearly
rename the device before export in the »Engineer«. (you can e.g. manually
precede each device name in the »Engineer« with the project name.)

« The »PLC Designer« only displays the device name contained in the EDS file.

Highlight the CAN interface of the Inverter Drive 8400 to be connected to the
control in the project tree. Then select the "EDS export ..." command from the
context menu.

—1-p] 8400_CAMopen
- Q] 2400 HighLine C
| Actuating dive speed

-
@ MD

Rename F2

EDS expork ...

DCF export ..

8. Save the file to any folder, logically to your total project directory. You should not
change the suggested file name. The »Engineer« reports that the file has been
created.

You must reimport the EDS file after doing the following in the »Engineer« ...

« replacing the application,

« adding, deleting, renaming a port under the Ports tab or changing its
application variables,

« adding, deleting function blocks that can be parameterised in the FB Editor or
changing their code number range.

If you reimport the EDS file, you should overwrite the existing EDS file. It is not
reasonable to create several file versions with the same device name since you
cannot distinguish them in the »PLC Designer«.
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8.34
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Commissioning of 1/O system 1P20 (EPM-Txxx)

°
1

Note!

CAN settings must be made in the »PLC Designer« since the settings are

transferred from the control to the 1/O system.

The 1/0O system can be parameterised in three ways:

Parameter setting with the »Engineer«

AN A o

Start the »Engineer«.

Open or create an »Engineer« project.

Insert the 1/O system as component.

Go online with the 1/0 system via the CANopen bus.
Parameterise the I/O system.

Save the parameter set with mains failure protection via C16380.

) Parameter setting with the »Global Drive Control«

Start the »GDCx.

Start the search for controllers at the CANopen bus and select the found 1/0
system.

Or first select the /O system offline and then go online.
Parameterise the 1/0O system.

Save the parameter set with mains failure protection via CANopen Index 1010.

Parameter setting from the control

» In this case you can implement the /O system immediately into the PLC program and
enter the required values into the Control Configuration under the Service Data
Objects tab.

» Thisis appropriate if you only want to change a few parameters compared to the Lenze
default setting and know the values to be set.
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8.3.5 Commissioning of 1/0O system 1000 (EPM-Sxxx)

i Note!

CAN settings must be made in the »PLC Designer« since the settings are
transferred from the control to the 1/O system.

The 1/0O system can be parameterised in two ways:

Parameter setting with the »Engineer«

Start the »Engineer«.

Open or create an »Engineer« project.

Insert the 1/O system as component.

Go online with the 1/0 system via the CANopen bus.

Parameterise the I/O system.

A A o

Save the parameter set with mains failure protection via CANopen Index 1010.

Parameter setting from the control

In this case you can implement the 1/O system immediately into the PLC program and enter
the required values into the Control Configuration under the Service Data Objects tab.
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8.3.6 Commissioning of 8200 vector frequency inverter

i Note!

« For CAN communication, plug on the fieldbus function module CANopen
(E82ZAFUCxxXX).

« CAN settings must be made in the »PLC Designer« since the settings are
transferred from the control to the 8200 vector frequency inverter.

Parameter setting with the »Global Drive Control«
1. Startthe »GDC«.

2. Start the search for controllers at the CANopen bus and select the found 8200
vector frequency inverter.

Or first select the suitable 8200 vector frequency inverter with fieldbus function
module CANopen (E82ZAFUCxxx) offline and then go online.

Parameterise the inverter.
4. Save the parameter set with mains failure protection.
Go offline.
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8.3.7 Commissioning of ECS devices

°
1

DMS 4.2 EN 07/2011 TD17

Note!

In the ECS servo system, each device has a parameter memory which is only
created once when the parameter setting is created via the »Global Drive
Control«. This is the difference to CANopen devices where the
parameterisation is written into the field device at each system start.

The EMF2221IB card module serves to read parameters saved on an SD card
or SmartMedia card into every ECS device.

Only 1 receive-PDO and 1 transmit-PDO are available.

The basic identifiers for calculating the PDO COB-IDs do not comply with the
DS301 profile. In this case, adapt the COB-IDs accordingly.
» Basic identifier - ECS servo system (i 31)

The device has two permanent SDO channels.

) Parameter setting with the »Global Drive Control«

Start the »GDC«.
Start the search for controllers at the CANopen bus and select the found ECS device.

Or first select the suitable ECS device offline and then go online.

Parameterise the ECS device.

Save the parameter set with mains failure protection via C0003 = 1.
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8.4 Creating a PLC program

The »PLC Designer« serves to illustrate the field device topology in the control
configuration.

@ Tip!

The »PLC Designer« serves to configure CANopen nodes and nodes on other
fieldbus systems.

» CANopen with PROFIBUS ( 85)

How to create a PLC program in the »PLC Designer«:

1. Create a new »PLC Designer« project:
« Menu command: FilesNew

2. Select the suitable target system from the Target Settings dialog box:

Target Settings

Configuration; |N0ne

Lenze 9400 HighLine 32Bit M 340 ab 1,15 // Degcription Y00,.01.20.0 A
Lenze 9400 HighLine MCK MM 240 ab 1.0 /¢ Description »00.01.23.01

Lenze 3400 HighLine MCK MM3x0 ab%/1.0 // Description Y00.01.24.00 =
jui] )

L-u:n i IJ Release W2 2 ]
Lfo +700/7.02.05 [Fielease V2.2.1)
L-force Motion «800%8.00.02 [Releasze 2. 5.1)
L-force Logic ELT001.09

L-force Logic ELT00 ECO V2,06

Target system Application with Industrial PC

EL x8xx CS x8xx CPC x8xx EL 1xx PLC
L-force Logic x800 V8.xx.xx o ° ° -
L-force Logic EL1xx V1.xx - - - °

The target systems of the release 2.2/2.3 (L-force Logic/Motion x700) can also be
used for device series EL x8xx, CS x8xx, and CPC x8xx.

3. Confirm the configuration of the target system setting by clicking the OK button.
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4. Create a block:

i Note!

The block must contain at least one instruction to function properly.

New POU x|

Mame of the new POL: FLC PRG
Type of POU Language of the POU Cancel

* Program L
" Function Black LD
" Function " FBD
Return Type: " 5FC
’— J f+ 57T
" CFC

PLC_PRG (PRG-ST)
0001[PROGRAM PLC_PRG
0002/VAR

D00IEND_vAR

Inluinl.]

| %
0oo1f;

0noz
nnn3
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5. Create the control configuration:

« Open the Resources

dialog box:

h PO

Us] B Data typesl VisualizatinnsFﬁ—; Hesnurcesl

« Open the PLC Configuration dialog box:

[{E#PLC configuration

HE PLC Configuration

Setting
Automatic calculation of addresses

Check for overlapping addresses

Save configuration files in project

i Note!

We recommend to kee

Settings ]
Automatic calculation of addresses: ~d
Check for overlapping addresses:; v
Save configuration files in project: B

Description

Every newly added module automatically gets an address which results from
the address of the module integrated before and the size of this module. If a
module is removed from the configuration, the addresses of the subsequent
modules are adapted automatically.

The Extras—Calculate addresses menu command serves to recalculate the
addresses starting with the currently selected node (module).

During the compilation of the project, a check for address overlapping is
carried out and overlapping addresses are indicated.

The data of the configuration file(s) *.cfg and device files on which the
current control configuration is based are stored in the project.

p the standard setting. In case of a manual address

allocation, you must ensure that each object address is non-ambiguous in the

entire control configur

ation.

Detailed information on this can be found in the documentation/online help of

the »PLC Designer«.
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8.5 Configuring the CAN master

°
1

56

Note!

An Industrial PC in the CANopen network must be configured in the »PLC
Designer« since the complete configuration of the IPC is written to the Servo
Drives 9400 when the IPC is started. During this process, previous »Engineer«
settings are overwritten.

1. Add the bus interface to the PLC configuration:

@ PLC Configuration

| Settings ]

Append Subelement CanMaster, ..

ProfibusMaster. ..

Calculate addresses CanDevice. ..
BltEmatic calculation of addresses: ~d
Copy ChlC Check for overlapping addresses:; v
Save configuration files in project: B

The "CanMaster" subelement represents the CAN interface of the IPC which is
connected to the Logic bus (typically CAN1).

2. Change to the CAN parameters tab:

DMS 4.2 EN 07/2011 TD17

baud rate;

Com. Cycle Period [peec): |D

Sync. Window Lenght [psec): |D

Sync. COB-D: |'| 28 activate:

Mode-ld: |1
v Automatic startup

I Suppart DSP301 V4,01 and DSP306

Heartbeat tazter [ms]: |

Lenze
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Note!

o

The baud rate set in »PLC Designer« overwrites the baud rate set for the field
devices via »WebConfig«/»Engineer«/»Global Drive Control«.

In a CANopen network, set the same baud rate for all nodes.

« Set the planned baud rate and node address (node ID).

« If you want to use the CAN synchronisation at the Logic bus, set a checkmark in
the "Activate" input field. This is only required if at least one PDO with sync-
controlled processing is used on the fieldbus and/or if you want to achieve that
the applications run in synchronism in several controllers (slaves).

+ The sync cycle time can be set in the "Com. Cycle Period" input field.
Enter an integer multiple of the cycle time of the assigned task (see 3., module
parameters) as sync cycle time.

« Activate the DSP support. This is required so that the IPC CANopen-conform
Logic initialises field devices.

3. Specify the "UpdateTask" and its corresponding cycle time in the Module
parameters tab by double-clicking the "Value" field:

A

Baze parameters] CAN parameters  Module parameters l

Index | M ame | Walue Default |
1 EnableDiags >l Ve
2 |JpdateT azk MpLogicT azk | Al

B [ Task configuration 45
--------- < Systemn events

Taskattibutes l

MHame: |MyLogicTask
Priority(0..31); |1
T_l,l_pe

+ As"UpdateTask", enter the name of the task which accesses the CAN bus. If
more than one task has access to the CAN bus, enter the task with the shortest
cycle time.

« All CAN telegrams are received and transmitted within the time base of this
task. This also applies to the sync telegram which however is not transmitted
more frequently than the set sync cycle time.

« Communication from different tasks is not possible.

4. Your PLC program is now ready for the Logic field devices to be integrated.
Save your PLC project.
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8.6 Integrating field devices (slaves) into the PLC program

i Note!

+ EDS files regarding the 1/0 system IP20 (EPM-Txxx), the 1/0 system 1000
(EPM-Sxxx), Frequency Inverters 8200 with CANopen fieldbus function
modules (E82ZAFUCxxx), and other ECS devices can be found on the Internet
in the Services & Downloads area of the Lenze homepage. Please be sure to
always use the latest EDS file and also observe the software versions.

» EDS files for Servo Drives 9400 and Inverter Drives 8400 must be created via
the »Engineer«.
See:
» Commissioning the Servo Drives 9400 (1 44)
» Commissioning of 8400 Inverter Drives (1 47)
« You can also integrate EDS files for devices of other manufacturers into the
PLC program.

How to integrate field devices into the PLC program:

1. Import the device-specific EDS file in the »PLC Designer« via the menu item
Extras=»Add configuration file.

2. Add the corresponding field device as a "subelement” below the CAN master via
the Control configuration.

& [ PLC configuration e

[ ﬂCanMasterNAR] Base parameters  CAM parameters ] todule paramelers]
Insert Element k|
append Subelenent 3400 Stakeline C 01,00 (EDSY ...
E3ZZAFCC Systembus CAM G200 weckor/motec (EDSY L.,
Calculate addresses ECSxE W2.3 (EDS) ...
ot " ECS«E %3.0 (EDS) ...
ETCHADZZ (EDS) ...
Copy CtrC ETCHIOE (EDS) ...
ETCHIDIG (EDS) ...
Delete b ETCHUOE (EDSY ...
ETCHUDL6 (EDS) ...
Funkkionsmodul CAkopen S258212v_35000 (EDSY ...
Lenze EPM-T110 ¥1.2 (EDS ¥1.17 351 (EDS) ..

The field device appears in the selection list with the same name as during the
export of the EDS file in the »Engineer«, extended by the name of the interface and
device type.

3. Give the entered element a name which ...
« only contains the charactersA...Z,a..z,0...9and _,
« does not start with a digit.

Example:

- EFLC configuration
Bl Cantaster[VAR]
....... EteinProjekt_9400K1ghLinel CAN_on_board |
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8.7

60

Setting of CAN parameters and CAN mapping

How to set CAN parameters and CAN mapping:

CAM parameters ]
Gerneral
Mode ID: |2
B Create all SD0': [
-
MHaode quard

[v Modeguarding

Guard COB-D; |

Guard time [mz): |':'

Life tirme factor: |0

Heartbeat zettings

-

Heartbeat producer time: ms

-

Emergency telegram

[v Emergency

COB-D:

LCormrmunication Cycle

[ Cucle

Period [pzec]) |0

1. Change to the CAN parameters tab of the corresponding slave:

Optional device: [

Mo initialization: [

Info...

— Set the CAN node address and baud rate in accordance with the settings of the field

— Set node guarding, emergency telegram, and communication cycle if you need them

for your application.

— CAN Logic bus slaves provide the monitoring function of the communication cycle

o

Lenze

(area: "Communication Cycle"). The function can be switched on/off in the »PLC
Designer« interface. If no sync telegram is received within the set monitoring time,
the slave triggers an error message.

Switching on/off the monitoring function of the communication cycle in the
»PLC Designer« is transmitted incorrectly to the slave or not at all. The last active
state is kept in the slave (once active, always active).
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2. Change to the Receive PDO-Mapping / Send PDO-Mapping tab:
B PLC configuration 6

B @ CanhasterfVAR] Base parameters] CAN parameters  Receive PDO-Mapping ] Send PDO-Mapping ] Service Data Ob
"""" 515400 Statel % PO 01400 (1d: $NODEID+512)
------- [E3]Lenze EPM- +- PDO 01401 (1d: $MODEID+768)

+- PDO 0+1402 [Id: $MODEID+1024)

|
COB-D: [$MODEID+512 oK |

Inhibit Tirme[100ps]: |D Cancel

Transmission Type: | PAEEpeeEr

Mumber of Syncs; |1
Ewent time: ms

+ Here, configure the PDOs the field device is to receive and transmit. Define the
transmission properties.

« The ports of the application are on the left, the available PDOs of the used
interface are on the right. Define suitable transmission properties for the PDOs
to be filled. Remove the PDOs which cannot be transmitted.

« Mapped variables in the PDOs also appear in the control configuration tree.

« We recommend to set the "cyclic - synchronous" transmission type and to
specify the number of syncs at which the PDOs are to be sent.

 The settings of the event time via the "PDO properties - ..." dialog are not
evaluated.

Note!

o

If you operate a fieldbus without CAN synchronisation, please observe the
following:

« The control system always transmits asynchronous PDOs from an unsolicited
task in an event-controlled way. To achieve a time-controlled transmission of
asynchronous PDOs by the control system, you must assign the CAN master
to a cyclic task.

« The control does not support any monitoring times for asynchronous receive-
PDOs. This is only possible with field devices.
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Cross communication between the slaves

When the CAN bus is used for control, a cross communication between the slaves is
possible.

For this purpose, you must configure the CAN communication and the PDO mappingin the
»Engineer« or in the »Global Drive Control« and write it into the controller.

Since the mapping for the cross communication between the slaves is not available in the
control configuration, you must set the "Not initialise" option in the »PLC Designer« in the
CAN parameters tab:

& [J{ PLC configuration A
B gl Canhlaster[AR) Base parameters  CAM parameters IHECE“’E PDO-tapping | Send PDO-Mapping | 5
------- E=12400 StateLine C V01; General
....... = R
B ] Lenze EPM-T111 V1.3 Node ID: [2

Wiite DCF: [ Create all 5D0's [ Optional device: [
-

Thus, the CAN and mapping settings in the slave drives will not be overwritten by the
control when the PLC program starts.

i Note!

In addition to the cross communication between the slaves, the communication
to the master in the »Engineer« or in the »Global Drive Control« must be
configured as well. Also this part of the PDO mapping will not be written
anymore when the "Not initialise" option is active.
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8.7.1 Special features of the 9400 Servo Drives

The mapping required for cross-communication between the control and the slaves must
be created in the »PLC Designer«. When the PLC is started, the complete configuration /
PDO mapping is written to the Servo Drives 9400. During this process, previous mapping
entries from the »Engineer« are overwritten.

Please also observe the notes regarding Cross communication between the slaves (@ 62).

8.7.2 Special features of the 8400 Inverter Drives

The mapping required for cross-communication between the control and the slaves must
be created in the »PLC Designer«. When the PLC is started, the complete configuration /
PDO mapping is written to the Inverter Drives 9400. During this process, previous mapping
entries from the »Engineer« are overwritten.

Please also observe the notes regarding Cross communication between the slaves (w62).

8.7.3 Special features of the I/O modules IP20 "1xcounter/16xdigital input" and "SSl interface"

» The I/O modules support the system bus (CAN) and CANopen operating modes. In
connection with the control technology, set CANopen.

» The module 1xcounter/16xdigital input always assigns the next to last and the SSI
interface module always the last of the PDOs used.

» The modules cannot be assigned to PDO1 and PDO2. Thus, only eight of these modules
can be maximally used in a system.

» The modules assign a whole PDO (8 bytes) each.

8.7.4 Special features of the 8200 vector frequency inverter

» The standard mapping corresponds to the Lenze setting of the 8200 vector frequency
inverter.

» Inthe standard setting, sync-controlled PDOs are used.
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8.7.5 Special features of the ECS servo system

0
1. Setthe process data transfer in the ECS device.
Process data channel CAN3 (event-controlled/cyclic without sync telegram):
+ C0360=0
« Use individual addressing from C0354: C0353/3 =1
» COB-ID of the receive-PDO1: C0354/5 = 128 + node address
» COB-ID of the transmit-PDO1: C0354/6 = node address
+ Transmit-cycle time: C0356/3

Process data channel CAN1 (synchronised/cyclic with sync telegram):
+ C0360=1
« Use addressing from C0350: C0353/1=0

2. Trigger a "CAN reset node": C0358 =1
3. Save the parameter set: C0003 =1
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8.8 Creating a program code to control the device

i Note!

All program blocks which are operated with an SDO communication must be
called up in a Logic task. Otherwise, jobs will get lost.

56

1. Createthe program code to control the field device. The device must be used in the
program code so that the SDO initialisation can take place.

If you insert more devices in the control configuration, the addresses of the
existing % variables may change. Thus, do not use any % variables directly in the
program code but allocate separate names:

B i Sreverungskont iqueation
E— &P CanMaster[VAR]
B— EMeinProjekt_2400Highlinel_CAN on_boszd MeinProjekt-3400Highline-l - CAN on board (9400 Hig
E-—%0B0 Can-futput
Steuerwortd4D0 AT SQW0: UINT: (* IAS80/Ll: LPortlomtroll.LPortControll [COBIdsOxZ0b] *)
E—%IB0 Can-Input

T %IW0: UINT: {* IAL0O/Ll: LPortStarusl.lPerrStarusl [COBId=0x18h] *)

2. Compile the program and transfer it to the control system.

8.8.1 Special features of the Servo Drives 9400
» When the program starts, the control initialises the Servo Drive 9400. The controller
changes to the "Operational” state.
8.8.2 Special features of the Inverter Drives 8400

» When the program starts, the control initialises the Inverter Drive 8400. The frequency
inverter changes to the "Operational” state.
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8.8.3 Special features of the 1/0 system IP20 (EPM-Txxx)

» The I/O modules support the system bus (CAN) and CANopen operating modes. In
connection with the control technology, set CANopen.

» When the program starts, the control initialises the I/O system. It changes to the
"Operational” state.

» While the control initialises the I/O system, »Engineer« or »Global Drive Control« must
not be online on the same SDO channel.

» Operate the I/O system in the "CANopen" mode.
If you operate it in the "Lenze system bus" mode, specify in the program code that a
"reset node" is transmitted after initialisation. Do not use the SDO "reset node" under
the Service Data Objects tab as the control would try endlessly to initialise the 1/0
system.

8.8.4 Special features of the 1/0 system 1000 (EPM-Sxxx)

» When the program starts, the control initialises the I/O system. It changes to the
"Operational” state.

» When the control initialises the I/O system, the »Engineer« must not be online on the
same SDO channel.

» Set the "Reset Node" command under the "Service Data Objects” tab.

8.8.5 Special features of the 8200 vector frequency inverter

» Whenthe program is started, the control initialises the 8200 vector frequency inverter.
The fieldbus function module CANopen (E82ZAFUCxxx) connected to the 8200 vector
frequency inverter changes to the "Operational” state. The lower green LED is lit
constantly.

» While the control initialises the 8200 vector frequency inverter, the »Global Drive
Control« must not be online on the same SDO channel.
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8.8.6 Special features of the ECS servo system

» When the program is started, the control initialises the ECS device:

— The control transmits, as common for CANopen, the CAN settings. However, the
device as a Lenze system bus device does not accept these settings.

— The control transmits the SDOs of the Service Data Objects tab if you changed
anything there.

— The control transmits an "NMT Start Remote Node" telegram. The device changes to
the "Operational” state.

» While the control initialises the ECS device, the »Global Drive Control« must not be
online on the same SDO channel.

» The ECSxE and ECSxM devices support toggle bit monitoring, which can cause the "TRIP
CE4" error.

— You can either program that the control cyclically changes the state of bit 0 in each
transmitted PDO. The first transmitted control word must be 0 after the initialisation
phase is completed, or

— deactivate the toggle bit monitoring function in the device:
for ECSXE with C0595 = 3, for ECSxM with C3160 = 3.
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8.9

68

Preparing the restart

In the control technology system you can use the control to transmit the entire parameter
setting via SDO initialisation to the field devices when the machine is switched on.

According to DS301, the control always initialises the CAN parameters of the field devices.
Moreover, it can initialise further parameters. The values for this must be stored in the
control configuration under the Service Data Objects tab.

Usually, the control only transmits those SDO projects for which you have stored another
value than the standard value. The control does not compare these values with the existing
values in the field device. Thus, not all parameters changed there may be set correctly.

If you want that a factory adjustment is carried out in the field device before SDO
initialisation, go to the Parameter tab and set a checkmark at "Reset Node".

i Note!

When a node is reset, the parameter setting in the field device which you have
made with the »Engineer« or the »Global Drive Control« gets lost. For this reason
you have to transmit all parameter values manually to the Service Data Objects
tab. This only makes sense when commissioning is completed and all
parameters are optimised. If you change something afterwards via the
»Engineer« or the »Global Drive Control«, you have to maintain it in the PLC
program.

The Service Data Objects tab contains the codes which are written in the EDS file. The EDS
file contains all write codes.
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8.9.1 Special features of the Servo Drives 9400

Servo Drives 9400 are not purely parameterisable devices. They require an application
download, where several files are transmitted to the memory module.

To operate a Servo Drive 9400,
» plug on the memory module.

» transmit the application using the »Engineer«. For this, you must keep the original
»Engineer« project.

» transmitthe application using the L-force »Loader«. For this, you must export and keep
the required files from the »Engineer« project:

=g 9400_CAMopen

=K
g Cut Chrk+¥
¥ Copy Zhrl+C
¥
|
1 Delete Dl
G M Rename Fz
Go online ]
Cormpare parameter seks, ..
Copy parameter sets. ..
Export L-force loader file ...
Library management
Export error texts
8.9.2 Special features of the Inverter Drives 8400

Inverter Drives 8400 are purely parameterisable devices.

To operate an Inverter Drive 8400, you can transmit the application using the »Engineer«.
For this, you must keep the original »Engineer« project.
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8.9.3

70

Special features of the 1/0-System IP20 (EPM-Txxx)

i Note!

For the SDO initialisation of the I/O system, please observe that ...
« afactory adjustment sets the I/O system to the system bus mode.
— In connection with control technology, set CANopen.

« when being in the system bus mode, the 1/O system only accepts changed
CAN settings after a "reset node" has been executed.

« the control does not transmit a "reset node" after the SDO initialisation,
unless you have programmed it accordingly.

Thus the following strategies are possible for the 1/O system restart:

» Automatic:

You want the control to automatically initialise the I/O system after the device has
been replaced.

— Operate the I/O system in CANopen mode.

— Enter all required parameter values in the Control Configuration under the Service
Data Objects tab.

— Go to the Parameters tab and do not set a checkmark at "Reset Node" in order that
the control does not execute a factory adjustment.

— Go to the Parameters tab and set a checkmark at Create all SDOs in order that the
control initialises all parameters.

— After changing the I/O system:
Set the node address and baud rate at the coding switch for the CANopen mode and
then start the control.

Using the »Engineer« or the »Global Drive Control«:

. You have implemented the 1/O system successfully into the PLC program.

. You have parameterised some codes of the I/O system using the »Engineer« or the

»Global Drive Control«.

. You do not want to transmit the parameter setting to the control configuration now,

since you can assume that after a possible device replacement a project planning tool
will be available.

— Operate the 1/0 system in CANopen mode.

— Go to the Parameters tab and do not set a checkmark at "Reset Node" in order that
the control does not execute a factory adjustment.

— Keep the »Engineer« project or the »Global Drive Control« file at the machine.

— After changing the I/O system:
Set the node address and baud rate at the coding switch for the CANopen mode and
transmit the archived parameter setting to the 1/0 system. Then start the control.
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» Automatic with factory adjustment:
With an automatic restart, a factory adjustment is executed.

— Enter all required parameter values in the Control Configuration under the Service
Data Objects tab.

— Set the checkmark at "Reset Node" in order that the control executes the factory
adjustment. This causes the 1/O system to change to the "Lenze System Bus" mode
and remains there.

— Program a "Reset Node" in your program code. Do not use the SDO "Reset Node"
under the Service Data Objects tab. Otherwise the initialisation will be repeated
endlessly.

— After changing the I/O system:
Set the node address and baud rate at the coding switch for the CANopen mode and
then start the control.

8.9.4 Special features of the 1/0-System 1000 (EPM-Sxxx)

There are different viable strategies for the I/O system restart:

» Automatic:
You want the control to automatically initialise the I/O system after the device has
been replaced.

— Enter all required parameter values in the Control Configuration under the Service
Data Objects tab.

— Go to the Parameters tab and do not set a checkmark at "Reset Node" in order that
the control does not execute a factory adjustment.

— Go to the Parameters tab and set a checkmark at Create all SDOs in order that the
control initialises all parameters.

— After changing the 1/O system:
Set the node address and baud rate at the coding switch and then start the control.
» Using the »Engineer«:
1. You have implemented the 1/0 system successfully into the PLC program.

2. You have parameterised some CANopen indexes of the /0 system using the
»Engineer«.

3. You do not want to transmit the parameter setting to the control configuration now,
since you can assume that after a possible device replacement a project planning tool
will be available.

— Operate the I/O system in CANopen mode.

— Go to the Parameters tab and do not set a checkmark at "Reset Node" in order that
the control does not execute a factory adjustment.

— Save the »Engineer« project near the machine.

— After changing the I/O system:
Set the node address and baud rate at the coding switch and transmit the archived
parameter setting to the 1/O system. Then start the control.
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» Automatic with factory adjustment:
With an automatic restart, a factory adjustment is executed.

Enter all required parameter values in the Control Configuration under the Service
Data Objects tab.

Set a checkmark at Reset Node for the control to perform the factory adjustment.
Set the "Reset Node" command under the "Service Data Objects" tab.

After changing the 1/0 system:
Set the node address and baud rate at the coding switch and then start the control.

8.9.5 Special features of the ECS servo system

» Inthe ECS servo system, each device has a parameter memory which is only created
once when the parameter setting is created via the »Global Drive Control«. This is the
difference to CANopen devices where the parameterisation is written into the field
device at each system start.

» The EMF2221IB card module serves to read parameters saved on an SD card or
SmartMedia card into every ECS device.

» When using ECS devices, you cannot set all codes/parameters via the Service Data
Objects tab as the EDS files do not contain all codes/parameters.
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9 Commissioning the CANopen Motion bus
This chapter provides information on commissioning the Lenze control system using the
CANopen Motion bus.
Depending on the field devices used, the following Lenze engineering tools are required:
» »PLC Designer«
» »Engineer«
» »Global Drive Control« (GDC)

@ Tip!

For using other fieldbus systems, you may require further engineering software.
More information can be found in the corresponding communication manuals.

9.1 Overview of the commissioning steps

Step Activity Lenze software to be used

1. Commissioning of field devices (3 74) »Engineer« or
»Global Drive Control«
(depending on the used
device)

2. Creating a PLC program ({1 75) »PLC Designer«

3. Creating a Motion task (£ 78) »PLC Designer«

4. Creating a control configuration (3 79) »PLC Designer«

5. Creating a program code to control the Motion drives (C 82) »PLC Designer«

6. Preparing the restart (L 82) »PLC Designer«

7. Optimisation of signal propagation delays (for HighLine CiA402 only) »PLC Designer«

(2 83)
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9.2 Commissioning of field devices

Not all parameters required for operating a Motion drive are set automatically via the
control.

Set the following parameters manually via the »Engineer« or the »Global Drive Control«:

» Servo Drives 9400 HighLine CiA402:
— Homing mode (C02640, to be set machine-dependent)
— Touch-probe interface (to be set machine-dependent)

— The behaviour is automatically set via the control after the home position is
detected.

— Sync phase position:
- When the "CAN on board" interface is used, set C01122 = 120 ps.
- When a CANopen module is used, set C01122 = 300 ps.
» ECSxM axis module:
— Touch-probe source (C0428, to be set machine-dependent)
— Touch-probe dead time compensation (C0429, to be set machine-dependent)
Touch-probe edge (C0431, to be set machine-dependent)
Homing mode (C3010, to be set machine-dependent)
Synchronisation phase (C01122 = 0.46 ms = (Lenze setting))

Control of a possibly existing holding brake (0x60FB/2 | Brake control)

Depending on the setting of this parameter, the holding brake is applied for a short
time after the conclusion of the home position path. In order to avoid this, set the
bit 2 in this parameter (disable stop => does not apply the brake in standstill).
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9.3 Creating a PLC program

The »PLC Designer« serves to illustrate the field device topology in the control
configuration.

@ Tip!

The »PLC Designer« serves to configure CANopen nodes and nodes on other
fieldbus systems.

» CANopen with PROFIBUS ( 85)

How to create a PLC program in the »PLC Designer«:

1. Create a new »PLC Designer« project:
« Menu command: FilesNew

2. Inthe Target settings dialog box, select the L-force Motion x800 V8.xx.xx target
system:

Target Settings

Configuration: |None

Lenze 9400 HighLine 32Bit Mk 3«0 ab%1.15 /¢ Description V00.01.30.0 A
Lenze 9400 HighLine MCE M 220 ab 1.0/ Dezcniption W00.07.23.01
Lenze 9400 HighLine MCK M 30 ab 1.0 /¢ Description »00.07.34.00
L-force Logic #7007, 02,05 [Releasze W2 28] 0
L-force Logic #800°%8.00.02 [Releaze V2 5.1

L-force Motion 700°%7.02.05 (Releaze V2. 2.1

Cahicel |

g
L-force Logic EL100 ECO V2 06

The target systems of the release 2.2/2.3 (L-force Logic/Motion x700) can also be
used for device series EL x8xx, CS x8xx, and CPC x8xx.

3. Confirm the configuration of the target system setting by clicking the OK button.
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4. Create a block:

i Note!

The block must contain at least one instruction to function properly.

New POU x|

Mame of the new POL: FLC PRG
Type of POU Language of the POU Cancel

* Program L
™ Function Block LD
" Function " FED
Return Type: " SFC
,— J f+ 57T
" CFC

PLC_PRG (PRG-ST)
0001[PROGRAM PLC_PRG
0002/VAR

D00IEND_vAR

Inluinl.]

| %
0oo1f;

0noz
nnn3
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5. Create the control configuration:

« Open the Resources

dialog box:

h PO

Us] B Data typesl VisualizatinnsFﬁ—; Hesnurcesl

« Open the PLC Configuration dialog box:

[{E#PLC configuration

HE PLC Configuration

Setting
Automatic calculation of addresses

Check for overlapping addresses

Save configuration files in project

i Note!

We recommend to kee

Settings ]
Automatic calculation of addresses: ~d
Check for overlapping addresses:; v
Save configuration files in project: B

Description

Every newly added module automatically gets an address which results from
the address of the module integrated before and the size of this module. If a
module is removed from the configuration, the addresses of the subsequent
modules are adapted automatically.

The Extras—Calculate addresses menu command serves to recalculate the
addresses starting with the currently selected node (module).

During the compilation of the project, a check for address overlapping is
carried out and overlapping addresses are indicated.

The data of the configuration file(s) *.cfg and device files on which the
current control configuration is based are stored in the project.

p the standard setting. In case of a manual address

allocation, you must ensure that each object address is non-ambiguous in the

entire control configur

ation.

Detailed information on this topic can be found in the documentation/online
help of the »PLC Designer«.
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9.4 Creating a Motion task

How to create a Motion task:

<

1.
2.

3.

-ask configuration B@@

- (T3 Matinntask

Go to the »PLC Designer« and change to Task Configuration.
Insert a new task and assign an appropriate task name (e.g. "Motion task")
« inthe "Name" input field and

« inthe task configurator tree (left window). A mouse-click on "NewTask" will
activate the name for editing.

Enter an appropriate cycle time in milliseconds in the "Type" area under "Features"
in the "Interval” input field.

The cycle time to be entered depends on the number of Motion axes and the
runtime of the PLC application. In case of a small PLC application, the minimum
cycle time (Tcyd) is determined by the number of Motion axes due to the transfer

rate of the CANopen bus.
Teycl [ms] = number of Motion axes / 3
Add a program call to the task (e.g. "Motion_PRG").

The following task configuration is the result:

ask configuration .
: Tazkattibutes ]
b g Gystem events

Mame: |M otiontask,

e Motion_PRGO

Eriority(0. 31} 1

Type
* cyclic

" freewheeling
" triggered by event
" triggered by external event

Properties
Interval (2.0, tE200ms): | | J

wiatchdog
[ Activate watchdog

Timele.q. tH200ms]: | % =1

Senasitivity: |
v

>

78

5. Compile the new project completely.

Menu bar: Project-+Compile all

wnze DMS 4.2 EN 07/2011 TD17



Control technology | CANopen communication manual
Commissioning the CANopen Motion bus
Creating a control configuration

9.5 Creating a control configuration

How to create a control configuration:

1. Goto »PLC Designer« and change to control configuration.

2. Add the "Businterface_CAN " subelement to the "PLC Configuration" basic node.
The "Businterface_ CAN" subelement generally represents the fieldbus connection
via the CANopen (Motion) interfaces of the IPC.

3. Addthe H"Axis_Group CAN"subelement to the "Businterface. CAN" element.
The "Axis_Group_CAN" subelement represents the single CANopen (Motion)
interface of the IPC (the special Sub-D plug).

4. Assign a task to "Axis_Group CAN" (e.g. the "Motion task" created before).

°

1| Note!
To prevent the sync telegram from jittering, all Motion phases must be assigned
to the same task.

5. Enter the suitable controller number in the "Controller No." field in the "Specific
Settings" area.

This serves to define the number of the CANopen interface via which the Motion
drives are to be controlled. The following assignment applies:
CAN interface Controller no. Notes
CAN1 0 The CAN1 connection is usually used for the Logic bus. Thus
CAN2 1 the first Motion bus mostly is CAN2.
CAN3 2
CAN4 3

6. Setthe corresponding baud rate of the Motion axes in the "Baud Rate" input field
in the "Specific settings" area.

7. Add the "Drive" subelement to the " Axis_Group CAN".

8. Assign an appropriate name for the "Drive" Motion drive (e.g. "Drive_vertical") in
the task configurator tree (left window). With a mouse-click on "Drive", the name
is activated for editing.

9. Adapt the "Drive ID".

The "Drive ID" corresponds to the node number of the Motion drive.

10. Enterthe value 66536 into the "Increments” input field in the "Conversion Factor"
area.

11. Repeat the steps 7 to 10 until the required number of Motion drives is reached.
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12.

13.

&P iDrive_vertical[MAR]

then be configured as follows:

Drive ] CaNDiive | Module parsmeters |

Dirive id:

Type:

Scale

65536

,1_

* ratary [modula)
™ linear

Inerenments

1 Input ratations of gear
1 Cutput rotations of gear

Settings for rotary drive

Modulo walue [SH units]:

Cyclic communications data

FLC -» Drrivves
Dirive -» PLC:

360.00000
v POS [~ WEL
v POS [ WEL

td awiniunn values [CMC: SMC_ControltxisByPos)

Welosity:
Acceleration:

Deceleration:

80

100.00000  SM-unitsds

100.00000  SM-unitzfs®

10000000  SM-unitsds

Lenze

b atar rotations

< |1 Output rotations of gear

<-» |360

< 1

SoftMotion units

The following control configuration is the result with a minimum configuration
with one drive:

A single rotary axis Motion drive (type: rotary, 360° / revolution, ratio 1:1) shall

[~ ACC [~ TOR [~ CUR

[ ACC [~ TOR [ CUR
Welocity ramp type

* trapezoid

" zigmoidal Jerk:

r [10000000 Sh-urits/s?
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When using a linear axis Motion drive (type: linear), you can define the positions of
the software limit switches in the "Settings for linear drive" area.

Drrive ]

Drrive id: ,1_
Type: " rotary [modula)
{* linear
Scale
EE536 Increments 2 |1 Mataor ratations
|17 Input rotations of gear L&) ’17 Output rotations of gear
I'Ii Output rotations of gear <» |360 Softtation unitz

Settings for linear dive

I Usze software endswitch

neq. endzwitch; poz. endzwitch:

Lenze
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9.6

9.7

82

Creating a program code to control the Motion drives

This depends on the automation task, the use of PLCopen blocks or the CNC programming.

i Note!

All SoftMotion function blocks, SoftMotion functions, and the read/write block
parameters that access the SoftMotion drives (e.g. MC_WriteParameter,
MC_WriteBoolParameter, LenzeECSReadParameter, LenzeECSWriteParameter)
may only be called from the Motion task.

If they are called from another task, their execution may be incorrect.

See also "Creating a program code to control the device" (chapter [8.8] (i 65)).

Preparing the restart

Save parameter set of the drive via the »Engineer« or the »Global Drive Control«.

Please also see "Preparing the restart" (chapter [8.9] (i 68)).
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9.8 Optimisation of signal propagation delays (for HighLine CiA402 only)

An optimised setting is possible at a low packing density of the telegrams on the fieldbus.
An optimised setting serves to achieve shorter signal propagation delays (Control =
Drive = Control) when the packing density is < 0.7:

(Sum of all telegram runtimes) / (set sync cycle time) < 0.7

Telegram runtimes

Telegram/data object Telegram runtime at 500 kbits/s Telegram runtime at 1 Mbits/s
Sync telegram 100 ps 50 ps
Actual value PDO 240 ps 120 ps
Setpoint PDO 240 ps 120 ps
SDO 240 ps 120 ps
9.8.1 Example 1: 3 drives in 1 ms at 1 Mbit/s

» Set sync cycle time (C1121): 1000 ps
» Set sync phase position (C1122): 120 ps

Telegram runtimes

1sync telegram 50 ps

1 actual value PDO per drive 360 ps (120 ps x 3)
1 setpoint PDO per drive 360 ps (120 ps x 3)
1SDO 120 ps

Sum of all telegram runtimes 890 ps

» This results in the following telegram order within one cycle:

Cycle time of the maotiontask 1 ms Cyele time of the motiontask 1 ms

0
L5

Synctelegram
SDo
Synctelegram

» Packing density: 890 us /1000 us = 0.89
= Use standard setting.
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9.8.2 Example 2: 4 drives in 2 ms at 1 Mbps

» Set sync cycle time (C1121): 2000 ps
» Set sync phase position (C1122): 120 ps

Telegram runtimes

1 sync telegram 50 ps

1 actual value PDO per drive 480 ps (120 ps x 4)
1 setpoint PDO per drive 480 ps (120 ps x 4)
15SDO 120 ps

Sum of all telegram runtimes 1130 ps

» This results in the following telegram order within one cycle:

o cememmmean

O
o

e —

» Packing density: 1130 us /2000 us = 0.565
= standard setting or optimised setting possible.

Calculation of the sync phase position for the optimised setting

Sync phase position (C1122) = sync cycle time (C1121) / 2

Thus the following results for example 2:
» Sync phase position (C1122): 2000 us / 2 = 1000 s
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10 CANopen with PROFIBUS

The CANopen bus system can be combined with PROFIBUS. This makes sense if not all field
devices are available for the same bus system or a Motion bus (CANopen) is required in
parallel to the PROFIBUS (as Logic bus). The bus systems are synchronised in the control.

i Note!

« A mixed operation is only possible with Industrial PCs which have two
additional slots for communcation cards. A mixed operation is not possible
with the "Command Station".

» Release 2.5 does not facilitate a combination of PROFIBUS and EtherCAT.

« In the control configuration, the PROFIBUS master must be in the first
position — upstream to the CANopen motion nodes.

"PROFIBUS control technology" communication manual

Here you can find detailed information on how to commission PROFIBUS
components.

Addressing the CANopen and PROFIBUS nodes

The addresses for input and output objects of the PROFIBUS and CANopen stations are
automatically allocated in the »PLC Designer« (standard setting):

HE PLC Configuration

B J{#PLC configuration I .
B am ProfibushastervaR] Settings |

B @9 CanMasterVAR]

. | Automatic calculation of addresses: v
....... = R
H Lerze EPM-TT10 Check. for overlapping addreszes: v
------- EBZZAFCC Syste

Save configuration files in project; I

Note!

o

We recommend to keep the standard setting. In case of a manual address
allocation, you must ensure that each object address is non-ambiguous in the
entire control configuration.

Detailed information on this topic can be found in the documentation/online
help of the »PLC Designer«.

DMS 4.2 EN 07/2011 TD17 wnze 85



Control technology | CANopen communication manual
The function library LenzeCANdrive.lib

11

86

The function library LenzeCANdrive.lib

The LenzeCANdrive.lib function library supports the SoftMotion control to control the
"Servo Drives 9400 HighLine CiA402" series and the "ECSxM" axis module.

Features

RegulatorOn, DriveStart

Error message and acknowledgement

Reading and writing of SoftMotion and drive parameters:

— Access via index Oxaabby,e, and subindex Oxccpey With the length Oxdd,q, in bytes

(only required for writing) or
— use of MC_Read/Write(Bool)Parameter with parameter number ddaabbccy,e, or

— use of the function blocks LenzeECSReadParameter and LenzeECSWriteParameter to
directly access Lenze codes or

— use of the function blocks SMC_ReadCANParameter and SMC_WriteCANParameter
to address standard CAN objects via the index/subindex.

Reading of drive parameters (as string) with LenzeECSReadString
Any ratio factors (dwRatioTechUnitsDenom/iRatioTechUnitsNum)
Linear or rotary axes

Control modes: position, velocity (9400), torque (9400)
— Use SMC_SetControllerMode to change the mode.

Drive-internal homing

— ECSxM: Configure C3010, C0935, C0936
Note: During the homing mode, the current position is not indicated by the ECS
drive!

— Configure 9400: 6098y, 6099} 0y, 609A ey
Latching: 1 channel (trigger number = 1), only ECSxM

ECSxM: Depending on the settings in code C3175 the hardware limit switches are
monitored by the control (C3175 = 3) or the drive.

Configuration from file is possible
Configuration from dialogs in the PLC configuration is possible

Supported sync generators (to be setin the PLC configuration, AxisGroup: PLC, 1st drive,
sync device)

Detailed information on the LenzeCANdrive.lib function library is provided in the
online help of the »PLC Designer« and the software manual »PLC Designer -
SoftMotion«.
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Defining the minimum cycle time of the PLC project

This chapter will inform you on how the minimum cycle time of the PLC project can be
defined.

The calculation of the minimum cycle time is divided into the following steps:

1. Calculating the total access time T¢ rection t0 the peripheral devices.
» Calculating the total access time to the peripheral devices (T¢ o rection) (2 87)

2. Detecting the task utilisation Tt 4 utilisation ©f the application during operation.
» Detecting the task utilisation of the application (T, utilisation) (2 88)

3. Calculating the minimum cycle time.
» Calculating the minimum cycle time (@ 90)

4. Optimising the system.
» Optimising the system (i 91)

Calculating the total access time to the peripheral devices (Tco rection)

The cycle times depend on the number of configured field devices and the IPC hardware
used.

Configuration Access time with processor
ATOM 1.6 GHz

CAN master (Logic) 80 us

per axis (Motion) 60 us

Example

Access times Industrial PC (ATOM 1.6 GHz) with 9 Motion axes

Access time CAN master 80 ps
+access time 9 Motion axes 540 ps

=total access time 620 ps
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12.2 Detecting the task utilisation of the application (T, utilisation)

The time T1,4 utilisation €@nnot be calculated. It is determined in the running system. For

this the system is commissioned on the basis of cycle times that are sufficiently long, and
afterwards it is optimised.

In order to detect the task utilisation, use the task editor in the »PLC Designer«.

12.2.1 Display of the system utilisation in the »PLC Designer«with the task Editor

i Note!

In order to be able to display the utilisation for all tasks, the IEC 61131
SysTaskinfo library must be included in the project.

The task editor contains a dialog window consisting of two parts.
» The left part represents the tasks in a configuration tree.

» If the Task configuration entry is highlighted, the utilisation for all tasks is shown in bar
diagrams in the right dialog window.

How to display the system utilisation:

1. Select the Resources tab:

N F'DUSI B Data typesl Visualizatinnsl% Hesnurcesl

2. Open the Task configuration in the online mode of the »PLC Designer«:

-~ B [EfTask confiquration
425 Resources Lo 7 Systen events
E-{Z3 Global Variables 2

@ Com Data Ry El--¢f) MotionTask [FUN, 202045, DEBUG] Scaling (s Pisel] i =

Task execution |

. CanDpen implicit Variables [CONSTANT) Motion Task(): MotionT ask
@ cnCDats Ry Model_Mowedbsolut() ; [ra—Tts
@ Drive Configuration Data <R> Motion Drive ECS21(]:
----- . Glohal Varisblss Motion 5T34 01(): Mir: 48ps Last: 57ps Max: Blps Cycle: 1000ps  Jitter: 70ps
""" . Yariable_Configuration [vAR_COMFIG) Motion ST94 02{):
B[] fibvary 35_CanDrv.lib 26.6.08 11:48:38: globa i e
- MotionDrivenl();
B~ fibrary 35_CANOpenianager.lib 265,08 11:4 . [ ]
B33 library 35_CANDpenbasterib 26.6.0811:48 Bl fonfom eelal e e e Max 2 Cocler 2000ps diter 330
B0 ibrary AEm i 17.7.08 03:54:00: global varial E| Torionbrived3(): ) '
B[] fibrary iecsfe. b 13.4.06 15:50:00: global varig 8] paren(): Fonetad
E-( fibrary MOTIONSDummyDrive. b 4.5.08 1051 B8 FreeTask [RUN, 101026] I
(1 fibrary MOTIONASM_CHC b 12.6.0812:06:5 I be[@  PLC_Task():
B fibrary MOTIONASM_DriveBasic ib 9.6.08 10; E! & LogicTask [RUN, 20205] Mir: 150ps Last: 150ps Max: 169ps Cycle: 10000ps Jitter: B3ps
B[] fibrary MOTIONASM_PLCOpen.ib 126.08 12 B fewie (s
B~ fibrary PleD ataManagertccess. ib 20.11.07 1 Logic_ Klemme () ;
B[] fibrary SM_Ethercat [b*18.7.08 08:40:34: globy =
B[] library 5M_EthercatDiive b 18.7.08 11:31.48
B[] fibrary SysLibFile.ib 23.9.04 10.03:00: global
B[] library SyslibForce. b 23.1.07 15:56:00: glob:
(1 ibrary SysLibTime.lib 23.9.04 10:04:00: glsbal
@ Alarm configuration
- il CAMs
- ¢®J CNC prograrm list
) Library Manager
Efj Log
(B PLC - Browser

~[{#d PLC Configuration
-2 Sampling Trace
M"'l Target Settings

q ‘Watch- and Recipe Manager
2 Warkspace
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12.2.2 Detecting the task utilisation

Initial situation

A project has been completely created with, for instance, a Motion task and two tasks of
lower priority.

How to detect the task utilisation Tt,4y ytilisation®

1. Forafirst measurement of Tt g utilisation the cycle times of all cyclic tasks in the PLC
system are set to 'long'".
« Example: Motion task = 10 ms, all other cyclic tasks = 20 ms

2. Loginand load project.

3. After the system has started up completely, press the Reset button on the Task
processing tab.

« The displayed task runtimes are reset.

4. Read the maximum computing time of the task with the highest priority that is
shown in the task configuration (Tt,sk utilisation)-
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123 Calculating the minimum cycle time

i Note!

A safety factor of 1.5 is included in the calculation of the minimum cycle time.

The minimum cycle time T,,,;, for a system results from the sum of the times detected
before, multiplied by the safety factor:

Tmin > safety factor x ( Trsk utilisation + Tcorrection )

Example

Configuration: Industrial PC (ATOM 1.6 GHz) with 9 Motion axes

Detected access time Result
Calculated correction value Tcorrection 620 ps
(80 ps + (9 x 60 ps))
Value read from task configuration: Trask utilisation 500 ps
Actual required computing time 1120 ps
Minimum cycle time including a safety factor of 1.5 Tmin 1680 ps
Actual cycle time 2000 ps
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124 Optimising the system

How to optimise the system:
1. Loginand load project.
2. Check the task processing times.
3. Optimising cycle times:

« If required technologically, the cycle times of the remaining tasks with lower
priorities can be decreased.

« Condition: No task with a low priority may assign more than 60 percent of the
corresponding cycle time in its task utilisation.
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The »Engineer« and the »Global Drive Control« contain the corresponding diagnostic

13 Diagnostics
13.1 Reading codes
codes.
13.2 Viewing the logbook of the IPC

In the web browser you have access to the logbook of the PC. Use the display filter to search
for entries concerning CANopen.

°
1

92

Note!

"ClearLog" deletes the complete logbook on the IPC without any prompt.

Apply & Refresh

LogBook

0007 01-11-2007 17:00:

CAN

0006 01=11=-2007 17:00:

ChN

0005 01-11-2007 17:00:

CAN

0004 01-11-2007 17:00:

16

16

16

16

ClearLog

Aucodetect sync: 0 3Sync time-out: 150
Hodules or components are ininialised
Information

Baudrate: 0 50O per sync: 1 5DO time-
Module= or components are ininialised
Information

FEDeviceScanner application acttached
Modules or components are ininialised

Information

Hew application attached. (2 applicati

CAN Modules or components are ininialised
Information
L] e
Time Period Sedaction Al b
From yovvamd o [vv for 15 [4 46
To yondd ooy [iv fon [18 [ o
- Last 1 Days b
Al r
MiriowsCE r
DeviceScanner r
Databsnaner r

Lenze

~|

o
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13.3 Error messages if communication card MC-CAN2 is not available

If no communication card MC-CAN2 has been inserted into the industrial PC, error mes-
sages occur during the download of the »PLC Designer« project.

Remedy: Insert the communication card MC-CAN2 into the industrial PC.

13.4 Searching the CANopen bus for nodes using the Engineering PC

56

1. Firstdirectly connect your notebook via the USB system bus adapter EMF2177IB to
the CANopen bus.

2. Start the program »System bus configurator«:
+ inthe »Engineer« in the menu bar under "Online"

« orunder "Start - Programs - Lenze - Communication"
Activate the USB system bus adapter (EMF2177IB).

4. Check the following under the "Settings" tab:
« baud rate = as on the devices

+ parameter data channel = 0:
The entire address range is scanned. Devices responding on several SDO
channels are displayed with several node addresses.

Example:

k¥ Lenze System Bus Configuration Tool

Options 7

StateD

A\

Add Device

Device

—2’ PC system bus adapter 2177

ﬂ]i' PC system bus adapter 2173

Hemaove
Device

Check Device
Config.

active/default

W

Comman ] Driver ~ Settings

PC system bus adapter 2177

Settings:
Paramneter Walue D efault

Baud rate 1000 kB aud

Parameter channel 1 b
Communication imeout 1500 ms b
Busscan timeout 1000 ms b
Device status cycle time 5000 ms ®
Retiies 1 "
Errarframne firnit a0 b
Device number 255 b

Exit

5. Click the Communication diagnostics button on the Common tab to start the
search.
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13.5 The global variable wState

When Motion nodes are used for control, »PLC Designer« displays the current status of the
control acceleration in the global variable wState of the "AxisGroup" structure.

The value of the wState variable has the following meaning:

Status of the AxisGroup State of the system
wState = 0 « Initial state
 Project loaded
* PLCinstop
wState = 1...99 » System is starting up

 Project loaded
» PLC started

wState

100 « System has started up successfully

wState > 1000 « Error occurred during startup, compare error message in
g_strBootupError

Example for a faulty acceleration:

E--AxisGroup1

------- WCAM =TT

------- s Groupld = 0

------- swParaml =1

------- wParam2 = 1000

------- whRaram3=10

------- wParamd = 0

------- dwPararm1 = 1366246096
------- wParam2 = 1366246204
------- dwParam3=0

------- dwParamd = 4202817963
....... dwCyecle = 1000
sTask=MotionTask'
wiState = 1003
WHOMEErOTDeS = 2
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Additional information on the type of error occurred are provided in the global variables of
the SM_DriveBasic.lib function library.

The g_strBootupError variable, for instance, contains an error text:

ge_SIZEQFPARAMQLUIEUE = 20
g_SmMc_MUMBER_FB_ERRORS =5
ge_SMC_MAX_NO_ENCODERS =7
gc_ShC_FollowPosition =1

o ShC_Followielocity= 2

o _ShMC_FollowAcceleration = 4
gc_ShMC_FollowTargue =16
go_ShC_FollowCurrent= 32

Here, an SDO access of the control has not been responded by the slave.
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14 Parameter reference

This chapter adds the parameters of the MC-CAN2 communication card to the parameter
list provided in the online documentation for the Industrial PC:

» Parameters of the MC-CAN2 communication card in slot 1 (@ 97)

» Parameters of the MC-CAN2 communication card in slot 2 (@ 9s)

i Note!

« Several MC-CAN2 communication cards can be used per Industrial PC. The
designation of the card in the »WebConfig« is MC-CAN2.

+ Depending on the used slot, the code numbers differ by an offset of '500'.
Hence, for a communication card in slot 2, an offset of '500' has been added
to the code numbers of a card in slot 1.

- Tip!
General information about parameters is provided in the online documentation for
the Industrial PC.
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14.1

C1031

C1032

C1033

C1034

C1035

C1036

C1037

C1038
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Parameter reference

Parameters of the MC-CAN2 communication card in slot 1

Parameters of the MC-CAN2 communication card in slot 1

The parameters are listed in numerically ascending order.

Parameter | Name:

C1031 | Device: Identification

Identification of the card
M Read access [ Write access [ CINH [ PLC-STOP

Parameter | Name:

C1032 | Device: Version
Version number of the card
M Read access [ Write access O CINH [ PLC-STOP

Parameter | Name:

C1033 | Device: Name
Device name of the card
M Read access [ Write access [ CINH [ PLC-STOP

Parameter | Name:
C1034 | Device: Software version

Software version of the card
M Read access [ Write access O CINH [ PLC-STOP

Parameter | Name:
C1035 | Device: Hardware version

Hardware version of the card
M Read access [ Write access [ CINH [ PLC-STOP

Parameter | Name:
C1036 | Device: Serial number

Serial number of the card
M Read access [ Write access OO CINH O PLC-STOP

Parameter | Name:

C1037 | Device: Manufacturer
Manufacturer of the card
M Read access [ Write access [ CINH [ PLC-STOP

Parameter | Name:

C1038 | Device: Manufacturing date

Manufacturing date of the card
M Read access [0 Write access O CINH [ PLC-STOP

DMS 4.2 EN 07/2011 TD17

O No transfer

O No transfer

O No transfer

O No transfer

O No transfer

O No transfer

O No transfer

O No transfer

Lenze

Data type: VISIBLE_STRING
Index: 23544, = 5BF8,

Data type: VISIBLE_STRING
Index: 235434 = 5BF7,

Data type: VISIBLE_STRING
Index: 23542, = 5BF6,

Data type: VISIBLE_STRING
Index: 235414 = 5BF5,

Data type: VISIBLE_STRING
Index: 235404 = 5BF4,

Data type: VISIBLE_STRING
Index: 235394 = 5BF3y,

Data type: VISIBLE_STRING
Index: 23538 = 5BF2,

Data type: VISIBLE_STRING
Index: 235374 = 5BF1,
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Parameters of the MC-CAN2 communication card in slot 2

14.2

C1531

C1532

C1533

C1534

C1535

C1536

C1537

C1538

98

Parameter | Name:

C1531 | Device: Identification

Identification of the card
M Read access [ Write access [ CINH [ PLC-STOP

Parameter | Name:

C1532 | Device: Version
Version number of the card
M Read access [ Write access O CINH [ PLC-STOP

Parameter | Name:

C1533 | Device: Name
Device name of the card
M Read access [ Write access [ CINH [ PLC-STOP

Parameter | Name:
C1534 | Device: Software version

Software version of the card
M Read access [ Write access O CINH [ PLC-STOP

Parameter | Name:
C1535 | Device: Hardware version

Hardware version of the card
M Read access [ Write access [ CINH [ PLC-STOP

Parameter | Name:
C1536 | Device: Serial number

Serial number of the card
M Read access [ Write access OO CINH O PLC-STOP

Parameter | Name:

C1537 | Device: Manufacturer
Manufacturer of the card
M Read access [ Write access [ CINH [ PLC-STOP

Parameter | Name:

C1538 | Device: Manufacturing date

Manufacturing date of the card
M Read access [0 Write access O CINH [ PLC-STOP

Parameters of the MC-CAN2 communication card in slot 2

The parameters are listed in numerically ascending order.

O No transfer

O No transfer

O No transfer

O No transfer

O No transfer

O No transfer

O No transfer

O No transfer

Lenze

Data type: VISIBLE_STRING
Index: 230444 = 5A04,

Data type: VISIBLE_STRING
Index: 230434 = 5A03;,

Data type: VISIBLE_STRING
Index: 230424 = 5A02;,

Data type: VISIBLE_STRING
Index: 230414 = 5A01;,

Data type: VISIBLE_STRING
Index: 230404 = 5A00},

Data type: VISIBLE_STRING
Index: 230394 = 59FF,

Data type: VISIBLE_STRING
Index: 23038 = 59FE;,

Data type: VISIBLE_STRING
Index: 230374 = 59FDy,
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15 Appendix
This chapter describes how to use the »PCAN-View« program for diagnostics of your
CANopen network.

»PCAN-View« is the basic version of the »PCAN-Explorer« program for Windows® of PEAK
System Technik GmbH. The program permits a simultaneous transmission and receipt of
CAN messages which can be sent manually and periodically. Errors on the bus system and
memory overflows of the controlled CAN hardware are displayed.

Finally important information on visualisation using »VisiWinNET®« is provided.

15.1 »PCAN-View« for diagnostic purposes

Monitor telegram traffic on the CANopen bus

1. Firstdirectly connect your Engineering PC via the USB system bus adapter
EMF2177IB to the CANopen bus.

2. Start the program »PCAN-View«.

3. Connect the »PCAN-View« with "Connect to CAN Hardware" according to the USB
system bus adapter and the baud rate.

Example:

Connect to CAN Hardware FXI

25 PCAN-View o s

Available CaAN hardware:

PEAK, LISB-CAN: Device number: FFR - Firmware Yersion: 2,9

Baud rate: ESDD kBiks “ Baud rate register value {Hex):

Message filker

(#) standard

Fraom; (000 (Hex) To: 7FF (Hex)
() Extended = - = -

o] 9 l[ Cancel ][ll?,_l Help ]

DMS 4.2 EN 07/2011 TD17 l-enze 929



Control technology | CANopen communication manual
Appendix
»PCAN-View« for diagnostic purposes

Now the CAN telegrams are constantly displayed in the "Receive"” and "Transmit"

windows:
2 PCAN-View for USB (= [E
Client  Transmit  Help
Biwin &0
[ Message Length Data Period Count
100h 1 FF 100 1053
o 101h a8 9C 01 2B 01 EE 01 46 01 1] 2107
= 102h 4 43 00 00 00 49 2107
8 20Eh o] oo oo 00 00 a0 oo oo 00 En 2106
@ 206h 5 64 64 R4 B4 A4 1] 2106
o
[ Message Length Caka Period Counk Trigger
300h 4 25 4B 8D 78 10 3602 Time
) 7t DF FF AR Wait |G Hanual
E 00FF77EEh 1 Wait I
wn
&
=
|_
Connecked to PEAK USB-CAR {300 kEikjs) ﬁ&b Civerruns: 0 CimmtFull: 0

On the basis of the IDs displayed and the IDs in your overview you can assign the telegrams

to the devices.

If no telegrams are displayed, there may be several causes:

« Is your Engineering PC connected to the correct CANopen bus?

« Isthe correct system bus adapter activated under "System control, CAN hardware“?

« What does it say in the status bar of the »PCAN-View«?

If it says "Bus Heavy" mostly a node with an incorrect baud rate interferes with the bus

communication.

« Are the devices in the "Operational” state?

Lenze
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15.2

Appendix
Use »PCAN-View« to set all nodes to the "Operational” state.

Use »PCAN-View« to set all nodes to the "Operational” state.

» Under "New transmit message" create the following CAN message.

MNew transmit message &J
ID (Hex): Length: Drata (0.7
FEALTT 3 & FE 11 2
Period:
0 ms o | Extended Frarne
Remote Request
[ 0K l | Cancel | | E,_l Help |

» Select the CAN message in the "Transmit" window and press the <space bar> once to

send it.
S pCAN-View for USB L= | (50
Client  Transrmit  Help

£i4wia&@

O Message Lzngth Data Period Count
100k 1 FF 100 1053
101k 8 9C 01 2B 01 BE 01 46 01 50 2107

= 102h 4 43 00 00 0D 49 2107

3 205h a8 0o 00 00 0D 00 00 0O 0o 50 2106

@ 206h 5 64 64 B4 A1 B4 50 2106

o

[ Message Length Data Period Courk: Trigger
300k 4 25 4B 8D Y& 10 3607 Time

» T S S T T Hanna

£ D0FF77BEh 1

wn

T

e

[

Zonnecked to PEAX USB-CAM (500 kBit/s) % Crverruns: O QmcFull: 0

DMS 4.2 EN 07/2011 TD17
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15.3 Notes on visualisation using »VisiWinNET®«

Problem description:

For visualisation purposes a VWGET timer (1 second) is used to read a variable via the CAN
bus (SDO) using the OPC server. If no nodes are connected and no information is returned,
a time-out is generated. Waiting for the time-out causes the page-turning function of the
visualisation program to slow down.

Solution:

» The visualisation program can be operated again if the following lines of the time-out
are changed in the PosStart.txt file:

[ HKEY_LOCAL_MACHINE\Drivers \BuiltIn\CAN2Busl ]
"SDOTimeout"=dword:0xc8

"Timeout"=dword:0xc8

» Otherwise VWSET and VWGET must not be used for visualisation purposes.
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