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This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring to property damage only have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

Danger

indicates that death or severe personal injury will result if proper precautions are not taken.

Warning

indicates that death or severe personal injury may result if proper precautions are not taken.

Caution

with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

Caution

without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

Notice

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The device/system may only be set up and used in conjunction with this documentation. Commissioning and
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes
in this documentation qualified persons are defined as persons who are authorized to commission, ground and
label devices, systems and circuits in accordance with established safety practices and standards.

Prescribed Usage

VAN

Trademarks

Note the following:

Warning

This device may only be used for the applications described in the catalog or the technical description and only in
connection with devices or components from other manufacturers which have been approved or recommended
by Siemens. Correct, reliable operation of the product requires proper transport, storage, positioning and
assembly as well as careful operation and maintenance.

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this
publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Copyright Siemens AG 2004. All rights reserved. Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the
hardware and software described. Since variance cannot be precluded entirely, we cannot
guarantee full consistency. However, the information in this publication is reviewed
regularly and any necessary corrections are included in subsequent editions.

Siemens AG
Automation and Drives Siemens AG 2005
Postfach 4848, 90327 Nuremberg, Germany Technical data subject to change

Siemens Aktiengesellschaft 6SL3097-2AA00-0BP1
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Information on the SINAMICS S documentation

Audience

CANopen interface

The SINAMICS S documentation is divided into the following areas:
¢ General documentation/catalogs

* Manufacturer/service documentation

* Electronic documentation

This documentation is an integral part of the manufacturer/service documentation developed
for SINAMICS. All documents can be obtained separately.

You can obtain detailed information about the documents named in the documentation
overview and other documents available for SINAMICS from your local Siemens office.

For the sake of simplicity, this documentation does not contain all detailed information about
all types of the product and cannot cover every conceivable case of installation, operation, or
maintenance.

The contents of this documentation are not part of an earlier or existing agreement, a
promise, or a legal agreement, nor do they change this. All obligations entered into by
Siemens result from the respective contract of sale that contains the complete and sole valid
warranty arrangements. These contractual warranty provisions are neither extended nor
curbed as a result of the statements made in this documentation.

This documentation is aimed at machine and plant builders, commissioning engineers, and
service personnel who use SINAMICS.

Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1 iii
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Objective

Note

"SINAMICS S120 CANopen Interface" describes the steps involved in commissioning a
CANopen interface in the SINAMICS S120 drive line-up.

This Installation and Start-Up Manual extends the description of "Initial commissioning using
servo as an example" to include a description of the initial commissioning procedure for the
CANopen communication interface with the CBC10 Communication Board.

Detailed instructions on commissioning the entire SINAMICS S120 drive line-up are
available in the SINAMICS S120 /IH1/ Installation and Start-Up Manual.

Definition: qualified personnel

With reference to this manual and the warning labels on the product, a "qualified person" is
someone who is familiar with the installation, mounting, start-up, and operation of the
equipment and who has certified qualifications for the type of responsibility involved, such
as:

e Training and instruction, i.e. authority to switch on and off, to earth and to label circuits
and equipment according to safety regulations.

* Trained in the proper care and use of protective equipment in accordance with
established safety procedures.

* First aid training.

Finding information

To help you find information more easily, the following sections have been included in the
appendix in addition to the table of contents:

1. References

2. Index

CANopen interface
Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1
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Technical information

Hotline
If you have any further questions, please call our hotline:
A&D Technical Support
Tel.: +49 (0) 180 5050 - 222
Fax: +49 (0) 180 5050 - 223
http://www.siemens.de/automation/supportrequest

Please send any questions about the documentation (suggestions for improvement,
corrections, and so on) to the following fax number or e-mail address:

Fax: +49 (0) 9131 98 - 2176
Fax form: See feedback page at the end of this publication

E-mail: motioncontrol.docu@erlf.siemens.de

Internet Address

Up-to-date information about our products can be found on the Internet at the following
address:

http://www.siemens.com/motioncontrol

CANopen interface
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ESD notices

A Caution
Electrostatic sensitive devices (ESDs) are individual components, integrated circuits, or
boards that may be damaged by either electrostatic fields or electrostatic discharge.

Regulations for handling ESD components:

When handling components, make sure that personnel, workplaces, and packaging are well
earthed.

Personnel in ESD areas with conductive flooring may only handle electronic components if:
They are grounded with an ESD wrist band
They are wearing ESD shoes or ESD shoe grounding straps

Electronic boards should only be touched if absolutely necessary. They must only be
handled on the front panel or, in the case of printed circuit boards, at the edge.

Electronic boards must not come into contact with plastics or items of clothing containing
synthetic fibers.

Boards must only be placed on conductive surfaces (work surfaces with ESD surface,
conductive ESD foam, ESD packing bag, ESD transport container).

Do not place boards near display units, monitors, or television sets (minimum distance from
screen: 10 cm).

Measurements must only be taken on boards when:
The measuring instrument is grounded (via protective conductors, for example).

The measuring probe is briefly discharged before measurements are taken with an isolated
measuring device (for example, touching a bare metal housing).

CANopen interface
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Safety guidelines

VAN

CANopen interface

Commissioning Manual,

Danger

Commissioning must not start until you have ensured that the machine in which the
components described here are to be installed complies with Directive 98/37/EC.

SINAMICS S equipment must only be commissioned by suitably qualified personnel.

Personnel must take into account the information provided in the technical customer
documentation for the product, and be familiar with and observe the specified danger and
warning notices.

When electrical equipment and motors are operated, the electrical circuits automatically
conduct a dangerous voltage.

Dangerous mechanical movements may occur in the system during operation.

All work on the electrical system must be performed after the system has been switched off
and disconnected from the power supply.

SINAMICS S equipment with three-phase motors may only be connected to the line system
via residual current devices (RCDs) if compatibility of the SINAMICS equipment with the
RCD has been ensured as specified in EN 50178, Subsection 5.2.11.2.

Warning

Correct and safe operation of SINAMICS S equipment assumes correct transportation,
storage, setup, and installation, as well as careful operation and maintenance.

The details in the catalogs and proposals also apply to the design of special equipment
versions.

In addition to the danger and warning information provided in the technical customer
documentation, the applicable national, local, and system-specific regulations and
requirements must be taken into account.

Only protective extra-low voltages (PELVs) that comply with EN60204-1 must be connected
to all connections and terminals between 0 and 48 V.

12.2004 Edition, 6SL3097-2AA00-0BP1 vii
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Caution

As part of routine tests, SINAMICS equipment with three-phase motors will undergo a
voltage test in accordance with EN 50178. Before the voltage test is performed on the
electrical equipment of industrial machines to EN 60204-1, Section 19.4, all connectors of
SINAMICS equipment must be disconnected/unplugged to prevent the equipment from
being damaged.

Motors must be connected in accordance with the circuit diagram provided. They must not
be connected directly to the three-phase supply because this will damage them.

Note

When operated in dry operating areas, SINAMICS equipment with three-phase motors
conforms to low-voltage Directive 73/23/EEC.

SINAMICS equipment with three-phase motors conforms to EMC Directive 89/336/EEC in
the configurations specified in the associated EC Certificate of Conformity.

Caution

Operating the equipment in the immediate vicinity (< 1.5 m) of mobile telephones with a
transmitter power of > 1 W may lead to incorrect operation.

CANopen interface
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1.1 Previous knowledge

Introduction

To fully understand this Installation and Start-Up Manual, you must be familiar with CANopen
terminology.

This section includes:
* An overview of the most important terms and abbreviations

* A breakdown of the communication objects in the CANopen object directory in the
CANopen slave software

You must be familiar with the following standards:

Note

SINAMICS S120 with CANopen complies with the following standards:
- CiA DS-301 V4.01 (Application Layer and Communication Profile)

- CiA DS-402 V2.0 (Device Profile for Drives and Motion Control)

- CiA DR-303-3 V1.0 (Indicator Specification)

1.2 Commissioning options

Introduction

In the SINAMICS S120 drive line-up, the STARTER commissioning tool offers two options
for commissioning a CANopen interface:

* Via predefined message frames ("predefined connection set")

* Via free PDO mapping (user-defined message frames)

CANopen interface
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1.3 Terminology

1.3 Terminology

When using a CANopen profile via the CAN bus, you will encounter the following common
terms and abbreviations:

CAL (CAN application layer)

Communication layer above the CAN bus designed for CAN bus applications in open
communication systems. It comprises NMT, DBT, LMT, and CMS elements. Since CAL is
very extensive and highly flexible, a subset of CAL functions for automation applications has
been defined with the CANopen communication profile CiA DS 301.

CAN (controller area network)

CAN controller

CAN identifier

CANopen

A serial bus system (also known as CAN bus) that was originally designed for use in vehicles
but is now also used in automation technology. CANopen (see below) extends the CAN bus
protocols to include additional layers.

An electronic module whose hardware processes the CAN bus protocols.

With the assignment of CAN identifiers to CAN messages (CANopen: PDOs, SDOs), the
relative priority of the CAN messages over one another is specified.

A CiA-defined communication model based on the CAN bus and CAL. To make it easier to
use devices produced by different manufacturers on a bus, a subset of CAL functions for
automation applications has been defined with the CANopen communication profile CiA DS
301. Other profiles are also defined for certain device types (e.g. drives).

CiA (CAN in Automation international users and manufacturers group)

Association of manufacturers and users of devices with a CAN interface.

CMS (CAN message specification)

1-2

A part of the CAL that defines different mechanisms for transferring data.

CANopen interface
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1.3 Terminology

COB (communication object)

On the CAN bus, data is transferred in packages known as communication objects (COB) or
CAN messages.

Devices connected to the CAN bus can transmit and receive COBs.

COB-ID (COB identifier)

Each COB can be uniquely identified by means of an identifier, which is part of the COB.
CAN specification 2.0A supports up to 2048 COBs, which are identified by means of 11-bit
identifiers. In this documentation, COB IDs are always specified as hexadecimal values.

A list of COB identifiers, which contains all the COBs that can be accessed via CAN, is
available in the object directory for the relevant drive unit.

DBT (distributor)

A part of the CAL that controls the distribution of COB IDs. Like most CANopen devices, the
digital servo amplifiers use more straightforward means of assigning COB IDs to a device:
they are selected via default values on the basis of the node ID and can, if necessary, be
changed via SDO.

DRIVECOM

Association of drive manufacturers that has developed standards for networking drives
(profiles). DRIVECOM profile 22 for positioning drives, which is implemented in the servo
amplifier, was used by CiA as a basis for developing CANopen drive profile CiA DSP 402.

EMCY (Emergency)

SINAMICS S120 features an emergency object to inform other nodes on the CANopen bus
of internal device faults or CAN bus faults. It is assigned a high priority and provides
important information about the status of the drive unit.

Channel
With the SINAMICS S120 drive line-up, up to 24 receive PDOs can be received.

One channel in the CAN controller is assigned to each activated receive PDO. Transmit
PDOs are transmitted via two predefined channels.

Send PDOs always use two predefined channels.

NMT (network management)

A part of CAL used for initialization, configuration, and troubleshooting purposes.

CANopen interface
Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1 1-3
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1.3 Terminology

Node ID (node identification)

Uniquely identifies a device in the CANopen network. For this reason, all the devices must
have a unique node ID (bus address). The default distribution (standard setting) of the COB
IDs is derived from the node ID. In this documentation, node IDs are always specified as
hexadecimal values.

OD (object directory)

A "database" — or object directory — containing all the objects supported by a drive is defined
for each drive unit. The object directory contains:

* Type, description, and serial number of the device

* Name, format, description + index for each object

* Lists of PDOs and SDOs

* The data that is assigned to the PDOs

* The time at which the PDOs are transmitted (SYNC, change in object, etc.)
* The time at which emergency messages are transmitted

All the drive unit variables are accessed via objects. The SDO and PDO communication
services access the object directory of the drive unit.

PDO (process data object)

Used for accessing selected data rapidly and in real time. Mappings of certain PDOs are
preconfigured for certain variables or groups of variables.

The SDO is used to access all the other variables.

Profile

In the case of communication with bus systems, profiles are documents used for device
standardization purposes, whereby communication functions (in a communication profile),
device functions (in a device profile), or drive functions (in a drive profile) are described from
the point of view of the communication interface.

RPDO (receive PDO)

PDO is received by the device (contains the final position, for example).

SDO (service data object)

The SDO provides access to all variables in a CANopen device (in the case of drives: drive
and CANopen variables).

The SDO is generally used for configuration purposes. PDOs provide fast, real-time access
to selected variables.

CANopen interface
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Add infeed

1.3 Terminology

SYNC (synchronization)

SYNC is a special message frame that synchronizes the CAN devices with each other. This
message frame has a very high priority.

TPDO (transmit PDO)
PDO transmitted by the drive (contains the actual position value, for example).

Variable
All the drive and CANopen functions can be accessed via variables.

Variables can be accessed via SDOs or PDOs.

CANopen interface
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1.4 CAN bus structure for SINAMICS

1.4 CAN bus structure for SINAMICS

The following diagram shows an example of how the hardware and software are arranged
when a CANopen interface is commissioned.

The diagram shows the following:

* How a master application of a CANopen user is connected to a SINAMICS S120 drive
line-up.

¢ The CAN bus interface of the CBC10 Communication Board.

* The associated CANopen slave software on the CU320 Control Unit and the meaning of
the terms "transmit" and "receive", which are used for the transmit and receive message
frames during commissioning.

* How a PC on which the STARTER commissioning tool has been installed can be
connected via PROFIBUS.

Master application

(CANopen user)

rectve e
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i Slave
CAN bus TRANSMIT \ Software /

N
0 B
0O DRIVE-CLIQ
EE% 0 R g D
DC 24 V i
o — e —
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Figure 1-1 SINAMICS S120 drive line-up with CAN bus
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1.5 What does the CANopen slave software describe?

1.5 What does the CANopen slave software describe?

Introduction

In the CANopen slave software, a separate expert list is created — among other things — for
each module in the SINAMICS S120 drive line-up. The expert list reflects — among other

things — the CANopen object directory.

Example

The data value for the control word of the object directory index from the CANopen object

directory is entered in parameter r8795 in the expert list.

Depending on how the Motor Modules are arranged in the drive line-up, they are counted as

a drive object from the point of view of CANopen.

See the following diagram:

(D) Control Unit

(@ Smart Line
oder Active
Line Module

@ Single

Mator Module

Motor Module

SINAMICS
Drive object 1

SINAMICS
Drive object 2

Figure 1-2  Breakdown of drive objects from the point of view of CANopen

Motor Module 1 is the first drive object for CANopen. In the description in the drive profile,

drive object 2 begins with an offset of 800 hex.

If, for example, you want to read a value from parameter r8795 (control word for Motor

Module 1, that is, drive object 1), the value from object 6040 hex is displayed.

For Motor Module 2 (drive object 2), therefore, this value is 6840 hex.

Note

Each module has a separate receive and transmit buffer for transferring message frames.

CANopen interface
Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1
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1.6 CANopen object directory

1.6 CANopen object directory

Note

When the drive objects are initialized, the CANopen objects are initialized in the object
directory for the SINAMICS S120 drive line-up (CANopen slave software).

The following diagram shows the breakdown of communication objects in the CANopen
object directory in the CANopen slave software using three SINAMICS drive objects as an
example (values are hexadecimal).

Note

In the section "Communication objects", a table is provided listing the communication objects
of CANopen and SINAMICS S120 parameters that are used in SINAMICS S120 for
communication via the CANopen interface. These are:

- Drive-independent CU320 communication objects
- Drive-dependent communication objects
- Objects in drive profile DSP402

See also
Communication objects (Page 5-1)

CANopen interface
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1.6 CANopen object directory

CANopen object directory

Can be selected
via switch
p8630 [0]

CANopen
drive objects
in drive profile
DSP 402

An offset of
800 hex for
each

SINAMICS
drive object

Communica- | e.g. :
tion objects | Device type 1000-1200
Ccu320 1400-1407
E.q. 1600-1607"
g
Mapping e
RPD 1440-1447
REDSS 1640-1647,
Drive- [ 1480-1487
dependent 1680-1687
communica-  _
tion objects
o
An offset of o
40 hex for °
each .
SINAMICS 15C0-15C7
drive object 17C0-17C%
Manufactur- e.g. SDO 2000-5FFF
er-specific hextol
objects Parameter heX plus

2000 hex

(see also following
diagram in next

section)
6000-67FF,
e.g. actual 6800-6FFF
velocity _——
control word 7000-77FFe
o
o
o
9800-9FFF4

Drive object 1

(Motor Module 1)

Drive object 2
(Motor Module 2)

Drive object 3

Drive object 8

Figure 1-3  CANopen object directory

CANopen interface

Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1

1-9



Add infeed

1.7 Manufacturer-specific objects

1.7

Introduction

Example

Manufacturer-specific objects

Manufacturer-specific objects contain the data values for the SINAMICS S120 parameters.

The following diagram shows the breakdown of manufacturer-specific objects in the object

directory.

K-
N

(@ Control Unit
@ Smart Line
oder Active
Line Module
@ Single
Motor Module

Metor Module

[[rlve obje* Igrlve objeE
L [

Manufacturer-specific objects
2000 hex to 5FFF hex

2000 hex + parameter 1 hex = 2001 hex

Parameter 1 dec

2000 hex + parameter 2 hex = 2002 hex <—J—Ll> Parameter 2 dec

o
o
o

o
o
o

2000 hex + parameter 3E hex = 203E hex* Parameter 0069 dec

o
o
o

2000 hex + parameter 3FFF hex = 5FFF R&X| [ @I~ Parameter 16383 dec

Figure 1-4  Manufacturer-specific objects

CANopen interface
Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1



Add infeed

Principle

CANopen interface

1.7 Manufacturer-specific objects

All SINAMICS S120 parameters can be addressed via the SDO->parameter channel.
This functions as follows:

The SDO->parameter channel operates entirely within the manufacturer-specific area of the
CANopen profile.

This means that all SINAMICS S120 parameters can be addressed via the objects 2000 hex
to 5FFF hex.

The SDO->parameter channel converts manufacturer-specific objects to parameters
internally. 2000 hex is added to the parameter number converted to a hexadecimal value.
This number is the object number in the SDO request required to access the SINAMICS
S120 parameter. Since the parameter range of a SINAMICS S120 drive object already
covers the entire manufacturer-specific object space, the drive object that is to be written is
selected in parameter p8630[0] in SINAMICS S120.

A "SINAMICS S120 parameter” can be an "r" or "p" parameter. The manufacturer-specific
objects contain the data values for these parameters.

Depending on the switch position of parameter p8630[0], the data values for the modules
can be read or written.

If, for example, parameter r0062 (set velocity) is to be read by drive object 1, then:
* The switch must be switched to "3" in parameter p8630 [0] (see previous diagram)

* Parameter r0062 must be converted to a hexadecimal value and 2000 hex added. This
hexadecimal number 203E hex, which corresponds to the object number, can be used to
access the parameter via an SDO request.

Note

The switch in parameter p8630 [0] determines the structure of the drive line-up. If an
Active Line Module (ALM) is not installed, the count for the first drive object starts with
ll2ll-

Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1 1-11
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1.8 What is the maximum number of PDOs (channels) that can be created?

1.8 What is the maximum number of PDOs (channels) that can be
created?

Introduction

Principle

Principle

PDOs (process data objects) are process data that allow fast, real-time access to selected
data. Mappings of certain PDOs are preconfigured for certain variables or groups of
variables.

PDOs include, for example, the control word, set velocity, and actual velocity.

Note

CANopen can monitor up to eight SINAMICS drive objects in the object directory. Up to eight
PDOs can be defined in a SINAMICS drive object.

Note

The maximum number of receive and transmit PDOs (channels) on the CAN bus in the
SINAMICS S120 drive line-up is 25.

Since a maximum of eight PDOs can be defined for each SINAMICS drive object, this would
mean that with maximum utilization of the PDOs created, three SINAMICS drive objects
could potentially be utilized. An additional PDO could also be created.

Eight PDOs (plus one PDO in one drive object) multiplied by three SINAMICS drive objects =
max. 25 PDOs (channels).

CANopen interface
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1.9 Which transmit and receive message frames for process data are required?

1.9 Which transmit and receive message frames for process data are

Introduction

required?

In the SINAMICS S120 drive line-up, the STARTER commissioning tool offers two options
for commissioning a CANopen interface:

* Via predefined message frames ("predefined connection set") and COB IDs

* Via free PDO mapping (user-defined message frames)

In the first step, you are advised to activate the "predefined connection set" and then update
the preconfigured parameters in accordance with your application in the free PDO mapping

process.

Predefined message frames for SINAMICS S120

The following process data objects are predefined and mapped in the "predefined connection
set" in the receive and transmit message frames for the relevant drive objects. The table

contains the hexadecimal object values for drive object 1. Each additional drive object begins
with an offset of 800 hex.

Table 1-1 Process data objects in the predefined connection set
Type Process data Message frame
Receive RPDO1 16 bits
message Control word
frame 6040 hex
RPDO2 16 bits 32 bits
Control word Set velocity
6040 hex+6077 hex
RPDO3 16 bits 16 bits
Control word Set torque
6040 hex+6071 hex
RPDO4 16 bits 32 bits 16 bits
Control word Set velocity Set torque
6040 hex+60FF hex+6071 hex
Transmit | TPDO1 16 bts
message Status word
frame 6041 hex
TPDO2 16 bits 32 bits
Status word Actual velocity
6041 hex+6062 hex
TPDO3 16 bits 16 bits
Status word Actual torque
6041 hex+6074 hex

CANopen interface
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1.9 Which transmit and receive message frames for process data are required?

Type Process data Message frame
TPDO4 16 bits 32 bits
Status word Actual position value
6041 hex+6083 hex
Note

For each drive object in the expert list, the process data objects for mapping the message
frames begin as follows:

For receive message frames: as of parameter p8710

For transmit message frames: as of parameter p8730

CANopen interface
Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1



Add infeed

1.10 What is PDO mapping?

1.10 What is PDO mapping?

Introduction

Example

PDO mapping is used to map drive objects (process data (e.g. setpoints or actual values))
from the object directory for each PDO service as a message frame.

The PDO itself transfers the data values for these objects.
Once detected, each drive object is assigned up to 8 receive and 8 transmit PDOs.

A CAN message frame can transfer up to 8 bytes of user data. The user can decide which
data is to be transferred in a PDO.

The following diagram uses an example to illustrate PDO mapping (values are hexadecimal
(e.g. object size 20 hex = 32 bits)):

Mapping parameters RPDO2 transfer
(created by user)

Specification
Entry no. | Application objects
S;';‘:\n':/'e'gf ] Excerpt from
P Sub- | Object Device object directory
Index |. .
index | size
‘ Index |Sub-i. Name Data type
Mapping 6040 | 00 16 bits |
p8711[0] _ " 11 6040 00 10 | 1™ controlword
Object 1 6041 | 00 | statusword 16 bits
Mapping 6069 | 00 | yvelocity sensor :
P871112] Gpiootp 2| 6OFF | 00 | 20 actual value | o2 PItS
6068 | 00 velocity 32 bits
demand value
606C | 00 | velocity 32 bits
actual value

Transferring the data values of the RPDO2 objects

—| 60FF | 00 |target velocity 32 bits —l

' ,

| Header] 6040 | 60FF Trailer |
Control word Set velocity

Figure 1-5  PDO mapping

CANopen interface
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1.11 What is a COB ID?

1.11 What is a COB ID?

Introduction
Each COB (communication object) can be uniquely identified by means of an identifier,
which is a part of the COB. CAN specification 2.0A supports up to 2048 COBs, which are
identified by means of 11-bit identifiers.
A list of COB identifiers, which contains all the COBs that can be accessed via CAN, is
available in the object directory of the relevant SINAMICS S120 drive unit.
The COB ID prioritizes the communication objects by means of an identifier assignment.

Principle
The COB ID is user defined.
CANopen defines a preset identifier assignment ("predefined connection set") for the
communication objects. The following table shows how the preset identifier assignment is
structured.

Table 1-2 Identifier assignment

Communication objects Function code Resulting COB ID OD index (hex) !
dec bin hex Explanation

NMT commands (NMT) |0 0000 0 0 dec -

2)

Sync message (SYNC) 1 0001 80 128 dec 1005,1006,1007

Alarm objects 1 0001 81-FF 129-255 dec 1014, 1015

(EMERGENCY)

Tx-PDO1 3 0011 181-1FF | 180 hex + node ID 1800

Rx-PDO1 4 0100 201-27F | 200 hex + node ID 1400

Tx-PDO2 5 0101 281-2FF | 280 hex + node ID 1801

Rx-PDO2 6 0110 301-37F | 300 hex + node ID 1401

Tx-PDO3 7 0111 381-3FF | 380 hex + node ID 1802

Rx-PDO3 8 1000 401-47F | 400 hex + node ID 1402

Tx-PDO4 9 1001 481-4FF | 480 hex + node ID 1803

Rx-PDO4 10 1010 501-57F | 500 hex + node ID 1403

Tx-SDO? 11 1011 581-5FF | 580 hex + node ID 1200

Rx-SDO2) 12 1100 601-67F | 600 hex + node ID 1200

Node monitoring (NMT 14 1110 701-77F | 700 hex + node ID 100C, 100D

error control) 2

Footnotes for above table

e 1 The OD index for the Tx and Rx PDOs depends on the number of drive objects in the
drive line-up. Each additional drive object begins with the description in an offset of 40
hex (with Tx/Rx, the x stands for the relevant SINAMICS S120 drive object, T = transmit,
R = receive).

CANopen interface
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Example: for TPDOs, the OD index for the first drive object begins with 1800 hex and, for
RPDOs, with 1400 hex; each additional drive object begins with an offset of 40 hex —>
1840 hex and 1440 hex for the second drive object, and so on.

With a predefined connection set, the COB IDs are incremented by +1 for each additional
SINAMICS S120 drive object.

* 2 These COB IDs are set by default.

COB IDs for SINAMICS S120

With SINAMICS S120, the following COB IDs for receive and transmit message frames are
predefined for the drive objects in the predefined connection set:

Table 1-3 Identifier assignment
Communication Function code Resulting COB ID OD index (hex)
objects
dec bin hex Explanation

TPDO1 3 0011 181-1FF | 180 hex + node ID 1800
RPDO1 4 0100 | 201-27F |200 hex + node ID 1400
TPDO2 5 0101 281-2FF | 280 hex + node ID 1801
RPDO2 6 0110 | 301-37F | 300 hex + node ID 1401
TPDO3 7 0111 381-3FF | 380 hex + node ID 1802
RPDO3 8 1000 |401-47F |400 hex + node ID 1402
TPDO4 9 1001 481-4FF | 480 hex + node ID 1803
RPDO4 10 1010 | 501-57F | 500 hex + node ID 1403
Note

In the predefined connection set, the COB IDs are incremented by +1 for each additional
SINAMICS S120 drive object.

Example:

for the first SINAMICS S120 drive object,
180 hex + node ID applies for TPDO1;

for the second SINAMICS S120 drive object,
180 hex + node ID plus 1 applies for TPDO1.

Note

You assign COB IDs for each drive object in the STARTER expert list as of p8700 for
receive message frames and p8720 for transmit message frames.

CANopen interface
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1.12 What are SDO services?

1.12 What are SDO services?

Introduction

Properties

SDO services allow you to access the object directory for the connected drive unit. An SDO
connection is a peer-to-peer connection between an SDO client and a server.

The drive unit and its object directory is an SDO server.

The identifiers for the first SDO channel of a drive unit are defined according to CANopen.

For communication between:

Receive: server <= client, COB ID 600 hex + node ID applies

Transmit: server => client, COB ID 580 hex + node ID applies

The SDOs have the following properties:

Confirmed transfer of objects

The transfer procedure is always asynchronous

Transfer of values greater than 4 bytes (normal transfer)
Transfer of values with no more than 4 bytes (expedited transfer)
Corresponds with the acyclic PROFIBUS parameter channel

All drive unit variables can be addressed via SDO

CANopen interface
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1.13 What is a BICO interconnection in conjunction with CANopen?

1.13 What is a BICO interconnection in conjunction with CANopen?

Introduction

Each drive unit contains a large number of interconnectable input and output variables as
well as internal control variables.

BICO technology ( binector connector technology) allows the drive to be adapted to a wide
variety of conditions.

Digital and analog signals, which can be connected freely by means of BICO parameters,
are identified by the prefix Bl, BO, ClI, or CO in their parameter name.

These parameters are identified accordingly in the parameter list or in the function diagrams.
There are:

* Binectors, with
BI: binector input, BO: binector output

¢ Connectors, with
Cl: connector input, CO: connector output

Interconnecting signals using BICO technology

To interconnect two signals, a BICO input parameter (signal sink) must be assigned to the
required BICO output parameter (signal source).

Note
See also the Installation and Start-Up Manual /IH1/ or the List Manual /LH1/.

BICO interconnection for CANopen parameters

See also

CANopen interface

The drive objects created during PDO mapping are interconnected in a receive and transmit
buffer for CANopen. Each process data object only appears once in each buffer.

For an explanation of how the process data objects for the receive and transmit buffer are
interconnected, see "Interconnecting the receive and transmit buffer".

BICO interconnection procedure in STARTER (Page 2-9)
Interconnecting the receive buffer (Page 3-42)

Interconnecting the transmit buffer (Page 3-45)
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1.14 How does SINAMICS S120 behave during ramp-up with the CANopen
Communication Board?

Introduction

SINAMICS S120 only ramps up as a CANopen slave when the CANopen Communication
Board is inserted.

Ramp-up

During the ramp-up, the CAN software first queries the hardware address switch. If it is set to
0 or 127, the parameter of the CAN bus address can be written.

The address can be set via parameter p8620. If the address switch is set to 1-126, this
address is copied to the CAN bus address parameters and displayed. The parameter is then
read only.

Profile velocity mode
Profile velocity mode is supported for servo drives.

This mode allows velocity setpoints to be defined and set according to variable velocity
profiles.

See also
CAN interface (Page 3-14)

CANopen interface
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1. 15 What does network management (NMT service) mean?

1.15 What does network management (NMT service) mean?

Introduction
Network management is node oriented and has a master-slave structure.
The NMT services can be used to initialize, start, monitor, reset, or stop nodes.
SINAMICS S120 is an NMT slave.

Overview

The following diagram shows a status diagram of a CANopen node with a SINAMICS S120
interface. This is followed by a table listing the NMT services that are available for controlling
the status transitions.

A detailed description of the NMT service is available in CANopen standard "CiA DS-301
V4.01 (Application Layer and Communication Profile)".

Power on

l(n

Initialisation

AN

@)
(14) (11)
/

4‘ Pre-Operational ]
1 \‘71 (10)
(13) @) (5) (

Stopped
(12) Y

Operational

Figure 1-6  Status diagram of a CANopen node

CANopen interface
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1. 15 What does network management (NMT service) mean?

NMT services

1-22

Note

In the "Pre-operational" status, only SDO communication is possible; PDO communication is
inhibited.

In the "Operational" status, PDO communication also takes place.
The diagnostics LED -> green (CANopen RUN LED) indicates the status.

The following table lists the NMT services that are available for controlling the status
transitions.

Table 1-4 Transitions in the status diagram

Transitions Services

M

After power-on, the Control Unit automatically switches to "Initialization".

)

After initialization, it switches to "Pre-Operational”.

(3), (6) Start_Remote_Node command (CS = 128)

4), (7) Enter_Pre-Operational_State command (CS = 128)
(5), (8) Stop_Remote_Node command (CS = 2)

(9), (10), (11) Reset_Node command (CS = 129)

(12), (13), (14) Reset_Communication command (CS = 130)

The NMT services have the following functions:

Start Remote Node:

command for switching from the "Pre-Operational” communication status to
"Operational". The drive can only transmit and receive process data in the "Operational”
status.

Stop Remote Node:
command for switching from "Pre-Operational" to "Stopped" or from "Operational” to
"Stopped". The node can only process NMT commands in the "Stopped" status.

Enter Pre-Operational:

command for switching from "Operational" or "Stopped" to "Pre-Operational". In the "Pre-
Operational" status, the node cannot process any PDOs. It can, however, be
parameterized or operated via SDOs, which means that setpoints can also be specified.

Reset Node:

command for switching from "Operational”, "Pre-Operational”, or "Stopped" to
"Initialization". When the Reset Node command is issued, all the objects (1000 hex -
9FFF hex) are reset to the status that was present after "Power On".

Reset Communication:

command for switching from "Operational”, "Pre-Operational”, or "Stopped" to
"Initialization". When the Reset Communication command is issued, all the
communication objects (1000 hex - 1FFF hex) are reset to their original status.

CANopen interface
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Section content

This section describes the commissioning prerequisites:

CBC10 Communication Board

STARTER commissioning tool

Note

All the parameters, faults, alarms, and function diagrams for CANopen in the SINAMICS
S120 drive line-up are described in the List Manual SINAMICS S120 /LH1/.

2.1 Prerequisites for commissioning

Overview

To commission a CAN bus in a SINAMICS S120 drive line-up, the following hardware and
software components are required:

CANopen interface

CBC10 Option Board (CAN Communication Board)

CompactFlash card with firmware

Connecting the Control Unit PROFIBUS interface to a PC/PG with PROFIBUS interface
The STARTER commissioning tool must be installed on your PC/PG

Note

For descriptions of the components in a SINAMICS S120 drive line-up and instructions
on wiring the components, connecting the PROFIBUS interface to a PC/PG, and
installing the STARTER commissioning tool, see the Equipment Manuals /GH1/ and
/GHZ2/ and the Installation and Start-Up Manual /IH1/.

Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1 2-1
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2.2 CBC10 Communication Board for CAN bus

2.2 CBC10 Communication Board for CAN bus
Introduction
The CBC10 Option Board (CAN Communication Board) is used to connect drives in the
SINAMICS S120 drive system to higher-level automation systems with a CAN bus.
CBC10
X451 951! _
CAN socket %9 o)
o N
o >
o4 D
o
-
-
X452 2
CAN pin % %
S N
=) >
<
=9
Q@
ife}
Te}
O
)
|
@D
©
Weight: 0.1 kg @ﬁ
Figure 2-1 View of the CBC10 Option Board
The CANopen Option Board uses two 9-pin Sub D connectors for the connection to the CAN
bus system.
The connectors can be used as inputs or outputs. Unused pins are plated through.
The following baud rates (among others) are supported: 10, 20, 50, 125, 250, 500, 800
kBaud, and 1 MBaud.
CANopen interface
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2.2 CBC10 Communication Board for CAN bus

CAN bus interface X451
The X451 CAN bus interface has the following socket assignments:

Table 2-1 CAN bus interface X451

Pin Designation Technical specifications
) 1 Reserved
]© 2 CAN_L CAN signal (dominant low)
@) o 3 CAN_GND CAN ground
O @) 4 Reserved
8 @) 5 CAN_SHLD Optional shield
'®) <9) 6 GND CAN ground
7 CAN_H CAN signal
@ / 8 Reserved
9 Reserved
Type: 9-pin SUB-D female

CAN bus interface X452
The X452 CAN bus interface has the following socket assignments:

Table 2-2 CAN bus interface X452

Pin Designation Technical specifications
1 Reserved
2 CAN_L CAN signal (dominant low)
3 CAN_GND CAN ground
4 Reserved
5 CAN_SHLD Optional shield
6 GND CAN ground
7 CAN_H CAN signal
8 Reserved
9 Reserved
Type: 9-pin SUB-D male

CANopen interface
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2.2 CBC10 Communication Board for CAN bus
2.21 CBC10 Installation

Mounting and installation steps

The CBC10 Communication Board is installed on the option slot on Control Unit CU320 as

follows (see diagram below):

1. Unscrew and remove the protective cover.

2. Insert the Communication Board.

3. Secure the Communication Board.

2. Insert and secure the
Option Board.

1. Unscrew and remove
the protective cover.

ﬁﬂﬂ

Mounting screws
M3 /0.8 Nm

Figure 2-2

2-4

Installing the CBC10 Communication Board

CANopen interface
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2.2 CBC10 Communication Board for CAN bus

222 CANopen functionality

Introduction
The CBC10 supports the CANopen transfer types with SDOs (service data objects) and
PDOs (process data objects).
The CBC10 also supports free PDO mapping.
The CBC10 supports CANopen communication profile DS 301 version 4.0, device profile
DSP 402 (drives and motion control) version 2.0, and indicator profile DR303-3 version 1.0.
For communication monitoring purposes, the CBC10 supports node guarding and the
heartbeat protocol (heartbeat producer).
The CBC10 features an SDO->parameter channel that can be used to read or write all the
SINAMICS S120 parameters.
The CBC10 firmware supports profile velocity mode.

Node guarding

SINAMICS S120 waits a certain time (node life time) for message frames from the master
application and permits a specific number (life time factor) of failures within a specified time
interval (node guard time).

The node life time is calculated by multiplying the node guard time by the life time factor.

Heartbeat protocol

SINAMICS S120 (producer) cyclically transmits (heartbeat time) its communication status
(sign of life) on the CAN bus to the master application.

Profile velocity mode

This mode allows velocity setpoints to be defined and set according to variable velocity
profiles.

CANopen interface
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2.2 CBC10 Communication Board for CAN bus

2.2.3

Overview

Principle

Diagnostics LED "OPT"

The diagnostics LED "OPT" on the Control Unit CU320 indicates the status of the CANopen

node on the device.

Control
Unit

= OPT#
O MOD

Diagnostics LE

= RDY | |OPT
= DP1

Figure 2-3  Overview of the LEDs on the Control Unit

The diagnostics LED "OPT" on the Control Unit, which displays both the module and
communication status, provides users with all the required information about the current
status of the CBC10.

The different flashing frequencies indicate the following:

* Diagnostics LED OPT -> red (see the appropriate table below) indicates whether or not
an error is present.

* Diagnostics LED OPT -> green (see the appropriate table below) indicates the status of
the nodes in the communication state machine.

Diagnostics LED OPT -> red

2-6

Table 2-3 Diagnostics LED OPT -> red (CANopen error LED)

ERROR LED Status Meaning
flashing frequency
Off No error Ready to operate

Single flash Warning limit At least one of the error counters in the CAN controller has
reached reached the warning threshold "Error passive" (too many
message frames with errors).
Double flash Error control event | A guard event has occurred.
On Bus off The CAN controller is "Bus off".

CANopen interface

Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1



Prerequisites for commissioning

Diagnostics LED OPT -> green

2.2 CBC10 Communication Board for CAN bus

Table 2-4 Diagnostics LED -> green (CANopen RUN LED)

ERROR LED Status Meaning

flashing frequency

Single flash Stopped The node is in the STOPPED status.

Flashing PRE- The node is in the PRE-OPERATIONAL status.
OPERATIONAL

On OPERATIONAL The node is in the OPERATIONAL status.

CANopen interface
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2.3 STARTER commissioning fool

2.3

Start

2.31

2-8

STARTER commissioning tool

To launch STARTER, click the STARTER icon or choose Start > SIMATIC >STARTER in the
Windows Start menu.

The STARTER user interface

You can use STARTER to create the sample project. The different areas of the user
interface are used for different configuration tasks (see diagram below):

* Project navigator: this area displays the elements and objects that can be added to your

project.

* Working area: you create the project in this area:

— When you are configuring the drive, this area contains the Wizards that help you
configure the drive objects.

— You can configure the parameters for the speed setpoint filter, for example.

— When you call up the expert list, the system displays a list of all the parameters that
you can view or change.

* Detail view: this area contains detailed information on faults and alarms, for example.

["STARTER - Project - [Drive_1 - Speed controller]

) Projet Edit Targetsystem View Options Window Help

IEEENERE

Project navigator:

displays the elements and objects for

the STARTER project.

=10l x|
=18l x|

3 Drives

=]
) Insert drive
= Drive_t /
-4 Drive 1 Zagator
~> Configuration
> Control logic
=¥ Open-loop/dosed-loop contral
e » Setpoint addition
i > Speed setpoint filtsr
i Speed controller
> wf contral
» Torque setpairts
- » Torqus limiting
i » Current setpoint filker
i » Current controller
> Power unit
> Mator
» Motor encoder
A% Functions
B % Messages and maritoring
B3 Commissioning
i
i

Control mode

Referance model

art =

0.00 rpr

Speed contiol with sensor) (21)

P aain nanm Memadear

Working area:

displays the Wizard for configuring the
drive objects.

- Displays the parameters of the speed fw:—
setpoint filter, for example.
- Displays the expert list.

Adaption

e ___

4
[# 3 Communication
[# % Diagnostics o Help
= Detail view:
Project g D . . .
= displays specific information.
| Level Message
Infarmation Establishing a connection to device "SINAMICS_CU320°
Erar Error accurred while establishing a connection to deyise™SINAMICS _CU320"
Enar Ertar on Conmect to target system J%n
Enor Enor occurred while establishing a connection, Please check youfinterface settings! (1et = Dxbe0b0028)
« 2
Ernor in cenfiguration data Taiget system ovtput |
Press Fi to open Help display. Offline mode UM

Figure 2-4

The different areas of the STARTER user interface

CANopen interface
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2.3.2

Introduction

Expert list

CANopen interface

2.3 STARTER commissioning fool

BICO interconnection procedure in STARTER

You can parameterize the drive settings on the Motor Module in OFFLINE mode via
STARTER by means of BICO interconnection. Parameterization can be carried out via the
following means:

e Expert list
¢ Graphical screen interface
The steps described below explain the BICO interconnection procedure in STARTER.

When carrying out BICO interconnection via the expert list, proceed as follows:

You want to interconnect parameter p0840 of the control word with r parameter r8890[0], for
example.

1. In the project navigator, call up the expert list as follows: Drive_1 > right-click > Expert >
Expert list.

2. Search for parameter p0840.

[ STARTER - Projekt_CANopen - [Antrieb_1 - Expertenliste] =l=(x]
(W] Projekt antrish  Zielsystem  Ansicht Extras Fenster  Hife == x|
Ol & % |E]] ||| x| =8 || 2| B8
0 1 3 < e R o A
: - : Click pushbut-
e R T — T T T
| ->_ Topolagie D |+ | + |Parametertext on. G =
B ol ini " Bl Befehisdatensatz-Anwahl CD i |
#1-F Einspeisung_t o812 Bt B nlCD 0
B En-fAusgabe-kampernente h ot ohi CD o 71 3
B Antriebe 136 ||+ |COmBO: Befehisdatensatz COS an OH '/ |- 2
® 4 antrieb einfigen pa4]  C | Bt ENFALST o 8 | =
El pad4] BE1. ALSZ 1 B Betrisbsher |3
i Drive Navigater paaso] Bt 2. AUS2 1 |pe40[0] BL: EIM/AUS1 | | Betriehsher |3 il |
L) Kenfigurakion T BE 1. AUS3 1 [ist verschaltet mit ... || Betrishsher 2
> Steuerlogik padgll] | Bt 2. AUS3 ] s Betriebsber |3
= Dreheshlregelng pesa] | |BE: Betrieb freigeben 1 1 - 3
> Sollwertaddtion pESA0] Bl Fiihrung durch PLC 1 Betrisbsber |3
> Drehzzhisallwertfilker e o Iricesingt Bffren = B Petrisbsher 3 |
> Drehzahiregler pes7 |Leistungsteil Dberwachungszet | 5000.0 ms  |Betrichsher 2 2000 |60000
> Ujf Steuerung 360 | B Metzschiiz ne | Artrien 1 raead 5 3 | |
> Momentensollwerts pagt | |Netzschitz Uberwachungszeit  |100 ms |Betrichsher 2 0 |soo0 |
> Momentenbegrenzunger paB2 |Leistungsteil Enschattverzigerun |0 |ms  |Betrishsber |3 0 la5000
> Stramsalwertfilter re63 |+ |comG: Antrisbskoppung Zustan |0H |- 2 |
> Stramregler N Bt Einspeisung Betrich Einspeisung 18830 |- 2
2 Leistungstel ra36 ||+ |cOB0: Steverwart Ablaufsteuer GH - 2
> Motor raga |+ |Coma: Zustandswort Ablaufsteu|0H - 2 |
£ > Motorgsber - = |PROFIBLS PZD Telegr Freie ojektierung |- Betriebsher 1 2 |asg
( LUEE ek | ,,“J 925 |PROFIBUS taktsynchron Lebensz |1 - —F Betrieh 3 0 |e5535 x|
Projekt & contol_nit | [ Einspeicung 1 [ Antriet_1

Figure 2-5  Interconnect 1

3. Click the pushbutton to interconnect with an r parameter.
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2.3 STARTER commissioning fool

2-10

=10l x|

[ Project Edit Targetsystem Yiew Options Window Help =& =]
[ e e N e Y R TN ]
| < =5

Drive_1, pB40[0] BI: ON/OFF1 llil
24 Drives Please select the signal source!
-] Insert drive £
& Drive_tL — -
-4 Drive navigat [0 Narmiatar el i | B =l
% Configuratior — for|3
% Control logic o ar|3
» C;Da;::;;iih r46: Bit 0 + | COMB0: Missing drive enable signals: | OFF1 enable missing (O=na /1=yes) z : 3
% Goeed ed r50; Bit 0 COBC: Command data set CDS operative: | Bit not assigned 2
-5 Somed e re07: Bt 0 BO: Master contral active: : Master contral active (O=no /1=yes) orl3
Y p— re36: Bt 0 + | COB0: Command data set CDS selected: : COS Sel. Bit 0 (0=0ff f 1=0n) or |3 gl |
S5 Taaed r863: Bt 0 + | COMBC: Drive coupling status wordicontrol word: : Infeed operation (0=no f 1=yes) arl3
=5 Fumew r89g: Bt 0 + | COB0: Cortrol word seq. cortral: : ON JOFF1 (0=no £ 1=yes] or |3
L5 B r893: Bt 0 + | COMB0: Status word seguential contrs Ready To Start (0=no [ 1=yes) or |3
% Fni r1406: Bit & + | COB0: Cortrol word speed controlles ravel to fixed stop (0=na [ 1=yes) or |3
% Pt i r1407: Bit 0 + | COB0: Speed controller stetus word: : VI control active (0=no £ 1=yes] or |3
> Motar r1408: Bit 0 + | COB0: Cloged-loop cortrol Status Word 3 : Cl-Lp. Curr, Crtr. (O=Not Sctive /1=Active] arl3
> Motar en 2090 Bit 0 + | BO: PROFIBUS PZD1 received bit-serial © Bit 0 (0=0ff [ 1=0n) or |2 000 50000
B Fibctinng r2091: Bit 0 + | BO: PROFIBUS PZD2 received bit-serial © Bit 0 (0=0ff [ 1=0n) L] | e
B Midssanes o 2092 Bit 0 + | BO: PROFIBUS PZD3 received bit-serial © Bit 0 (0=0ff [ 1=0n) or |2 0 5000
1% Commissionin 2093 Bit 0 + | BO: PROFIBUS PZD4 received bit-serial © Bit 0 (0=0ff [ 1=0n) or |3 0 55000
B3 Communicatic r2094: Bit 0 + | BO: PROFIBUS PZD received hit-serial : Bit 0 (0=C0ff /1=0n) 5
(1% Diagnostics r2035: Bit 0 + | BO: PROFIBUS PZD received hit-serial : Bit 0 (0=C0ff /1=0n) poEC _l_l
r2125 Bit 01 + | COMBC: Status word faullsilarms 2 : Trigger signal p21 28[0] (0=0ff £1=0n) |
W 12155 B0 | + | COMO: Stalus word faultsalarms 2 - Faull, encoder 1 (0=na / 1=yes)
2138 Bit 7 + | COMBC: Cortrol word faulttssalarms: : Acknowledge error (O=no J 1=yes)
= r2135 Bit 0 + | COMBC: Status word faullstlarms 1: - Ackn. running (0=no / 1=yes) =l
Level Message
"I Information Establishit Cancel
Error Error oo,

Frror Frrar ane Cannect Tr Farmel susfem

Figure 2-6  Interconnect 2

4. A list from which you can select the available r parameters is now displayed.

i GTARTER - Project - [Drive 1 >
u Project  Edit  Target system View ©Options Window Help

[REEE R

I R

J 840[0] BI: ON/OFF1
53 Drives Flease select the signal source!
Insert drive |Inlaed_1 J
Drive_1
-3 Drive navigat 7 . Ii | ea Acce B
- » Configuratior or |3
S b r2133 Bt 0 + lun‘ encoder 1 (0=no /1=yes] or 3
% Cper-laopch r2138: Bt 7 + Open lnowledge errar (0=no f1=yes) or 3
S ek r2139: Bt 0 + I;kn running (0=no f1=yes) or 3
S Spead éd r3404; Bit 1 + IuHer (O=Enahie [ 1=Block) 2
3 Speedod 13405 Bit 0 + | ¢ " & active (0=no /1=yes) e
> Wi contr r3664: Bit 0 WS tempersture evaluation status: : Temperature alarm threshold exceeded (0=no / 1=yes) or |3 il
; IZ:ZEZ ;" (EE30 COMM BOARD PZDH receive bit-serial Z : 2
§ Fir d rEEI0: Bit 2 r8890: Bit 0, BO: COMM BOARD PZD1 receive bit-seris or |3
$ Fitvrd rEE30: Bt 3 BC: COM BOARD PZD1 receive bit-serial - e
5 powied rEEI0; Bt 4 B COMh BOARD PZD1 receive bit-serial orls
> Motor +EE90; Bit 5 BC: COMM BOARD PZD1 rece?ve bn-ser?a orls
oS Pskor en rGE30:; Bit & BC: COMM BOARD PZD1 rece!ve bn-ser!a otz 5000 50000
S5 e rEEI0; B 7 B Cobhd BOARD PZD1 receive bit-zerial arls
B Messaass 4 r3E90; B & BO: COMM BOARD PZDA receive bit-serial otz i =000
B Codissine rEE90; Bit 9 B COMM BOARD PZD1 receive bit-zerial ar s o 55000
B Codinieab] rEE90; Bt 10 B COMM BOARD PZD receive bit-serial 2
B Diaghbitics rBE90; Bit 11 BO: COMM BOARD PZD1 receive bit-serial : Bit 11 (0=0ff / 1=0n) o P
rEE90; Bit 12 B0 Con BOARD PZD1 receive bit-serial. ; Bit 12 (0=01f /1=0n) —I
W &880 Bt 13 B COoMM BOARD PZD1 receive bit-serial. : Bit 13 (0=01f /1=0n)
rEE90: Bit 14 BO: CObM BOARD PZD1 receive bit-serial - Bit 14 (0=01f /1=0n) -
= rEE90: Bit 15 BO: COMM BOARD PZD1 receive bit-serial - Bit 15 (0=01f /1=0n) LI
Level tessage
Information Establishi Cancsl
Ermar Errar ncet
Error Error an: Connect 1o target systenm,
Emar Error ocouired while establishing a connection. Please check pour interface settings! (ret = 0xbe0b0028)
| | 0|

E Error in configuration data E Target system output |

Press F1 to apen Help display.

Figure 2-7  Interconnect 3

5. Open the 16 bit of r parameter r8890.

CANopen interface
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2.3 STARTER commissioning fool

[ STARTER - Projekt_CANopen - [Antrieb_L =] |
[ Projske Ziebystem ansicht Extras Fenster HiFe - 18] x|
| Dl 5 Al o] ] )0 || )| =
]}%bltli Sl @[ ®|] ]| 25| | salsalo]
2]
> Konfiguration
> Topologie Bitte wahlen Sie dis Signalquelle aus | br i Zugriff Min -~ Max |
=2} m Contral_Unit [artdet = =15
| Enspeisuna_L =3
Ein- fAusgabe-Kompan e |3
1 Antrishe Pl Parametertext - i
- %) antrish sinfigen  |r2084: BR0 | + | O PROFIBLIS PZD emptangen kit =
=f 12085 B0 | + | BO: PROFIBLIS PZD empfangen hit A o
“ > Drive Navigate |r2128 B0 | + | CO/BO: Triggerwort fur Storungen Double-click r8890: Ein) Z: 3 =
~ » Konfiguration  |r2135: BitO + | COBO: Zustandswort Storungen: Blto o3
> steuerlogk /2138 BE7 | + | CO/BO: Steusrworl Storungenia =
=] )> Drehzahlregeh  |r2133: BitD + | COBO: Zustandswort Storungen: or |3
Lo » Solwertac  [r2187: Bit] + | COBO: Tustandswort Uberwach: o |3
S > Drehzahls  |r2138: BitS + | COBO: Tustandswort Uberwachur//en 2 : Motor blockiert or |3
> Drehzahire + | COBO: Zustendswort berw = e G
L > U Stever =k
) Momenter COMM B IO empiangen =2 o oo
i 2 Momenter : COMM BOAR5330: Bitd, BO: COMM BOARD P01 etpfengen btweie: Bt 0 (o=fus ] 1=En) er |3 o 65000
o) Stromsall : COMM BOARD PLDT EMpTangen B ers £ >
- > stromregls : COMM BOARD PZDT efmptangsn bitweise, Bn 4 =5
o) Leistungst : COMM BOARD PZD1 smpfangen kitweize: : Bit 5 5
- > Mator COMM BOARD PZD empiangen bitweise: : Bt 6 (0=Aus /1 =Ein; =
+ > Motorgebe COMM BOARD PZD empiangen bitweise: - Bt 7 (0=Aus /1 =6 =g 5 &
&N Funktinnen COMM BOARD PZD empfangen bitweise: - Bit & s 1=Ein; 3 o] 55535 Ll
| - COMM BOARD PZD empiangen bitweise: : Bit 8 (0=Aus /1 =Ein;
Proiekt COMM BOARD PZD emptangen bitweise: - Bit 10 (O=Aus / 1=Ein)
COMM BOARD PZD empfangen bitweise: - Bit 11 (0=4us / 1=Ein)
= [owie [ eoug COMM BOARD PID empfangen bitweise: - Bit 12 (0=4us / 1=Ein) ~ I
Abbrechen

Figure 2-8  Interconnect 4

6. Double-click r8890: Bit0.

~=1ol x|
=181 x|

I
| a2

!] Project Drive Edit Targek swstern  View Options ‘Window Help

| (=] 8] #|BR] o] e

| Zall 5 | || 2 || BRI || 3 o] || @@

x
e o | Eel el iwlelE
= Insert drive: E ;
! % wpert list
‘ ©- g DiE I p0840 has been
,% Drive navigator Parameter D | + | + |Parameter text alue D . i
> Corfiguration pE10 Bl Commane data ==t sel 0 interconnected with
> Contral logic P 1 Bl: Commanel data set sel i | r8890[0
= >> Operi-loopfdosed-loop control pE12 Bl: Commane data set s&l il
- » Setpoint addition P13 Bl Commane data set sel a Ready tor |3
> Speed setpaint filker 1836 + |COBO: Command data s&|0H { B
> Speed controller pE40[0] ¢ Bl ORAOFF1 Infeed 1 raaan0 . |- Ready tor 3
> WiF cankrel paadn]  C Bl 15t OFF2 1 Readytor 3 -
% Torque setpoints 1a45[0] c BI: 2ndl OFF2 1 \pﬁqu[u] BIL: OM’?FFI
: Iz interconnected to ...
2o it dek M B ! |InFesd.1, ra030: 5t 3, BO: COMM BOARD FZDL
% Current setpoairt fiter paagn]  (C Bl: 2nd OFF3 1 U R TR e Ch IO Tecciue
- % Current contraller P20 15 Bl: Enahle operation 1 - Ready tor (3
» Pawer unit pa54{0] ¢ Bl Controlled by PLC 1 - Ready tor |3
S Motor pas5[0] c BI: Release holding brafe a ~ |Readytar |3
S Mator encoder p35T Power section monitoring (5000.0 ms  |Readytor|2  |2000 £0000
[#- 3 Functions pEED Bl Line contactar feedha Drive_1: r863.1 - Ready tor |3
[#- 3 Messages and monitoring pﬂﬁ Line cortactar manitoring 100 ms  Readytor |2 0 5000
[+ 3 Commissioning Power section OM delay |0 ms  Readytor|3 0 B5000
[+ Communication rssa + COJEIO Drive coupling sta|0H E B
[ Disgnostics o I S — e _'l_l
=

Project
Figure 2-9

E Diive_1

Interconnect 5

7. In the expert list, you can now see that p0840 has been interconnected with r parameter
r8890[0].

CANopen interface
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2.3 STARTER commissioning fool

Graphical screen interface

When carrying out BICO interconnection via the graphical screen interface, proceed as

follows:

For the set velocity, which is a 32-bit data type, you want to interconnect p parameter p1155

[0] for "Speed setpoint 1" with r

[BTSTARTER - Project - [Drive_1 - Expert list]
[ Froject Drive Edit Target system Wisw Options Window Help

parameter r8860 [1], for example.

=1alx
=151 x|

(| i@l &l sl <|-] x|

EETE RARE

=)

I

| %

el -| 3|2 (E]

SE=1 Bitis Double-click
i "Setpoint addition”.
2§ Drive navigstor § [+ [Parameter text alue Drive Unit_|Changea B
> Configuration | | Bl Command dala set sel 0 - Readytor|3
> Control lagic — Bt Command data st sel 0 Ready to |3
2 % operloopidosed-loop o/trol pii2 Bl: Command dlata set sel 0 Ready1o 1|3
"> Satpoint additin 813 Bl Command dala set sel 0 Ready 10 1 |3
"% Speed setpoint %, 1835 + |coBa: Command dsta sel0H 2
> speed controller 0[] c Bl OMIOFF Infeed_1 ; r§890.0 Ready to r 3
LD WiF control pE44O]  C Bl 15t OFF2 1 Ready 10 1 |3 —
> Torgue stpoints pBds0] Bl 2nd OFF2 1 Ready 101 |3
> Torque limiting LU Bt 1t OFF3 1 Resady to 1|3
3 Current setpoint filer g Bl 2l OFF3 0 Ready 10 1|3
> Current conbroler pas2n] Bl: Enable aperation 1 Ready 10 1 |3
> Power unit |pB54[0] c B Contralle by PLC 1 Ready to r |
L > Maotor pE550] c Bl: Release halding brake a Readytor |3
"> Motor encoder past Power section monitoring [E000.0 ms  Resdylor|2 2000 60000
B-$ Functions pBED Bl Line cortactor feedba | Drive 118631 |- Readyior|3
B3 Messages and moritaring piEt Line cortactor monitoring |100 ms  Readytor|z |0 5000
B Commissioning pae2 Power section ON delay |0 ms  Readytor|3 |0 65000
B3 Communication 1863 + | COBa: Drive coupling stal0H 2 L
[ % Diagnastics ANIET — = e | LlJ

Project

| Dive ! |

Figure 2-10

Interconnection via graphical screen interface 1

1. In the project navigator under Drive_1 > Open-loop/closed-loop control, double-click the

selection Setpoint addition.

[P STARTER - Project - [Drive_1 - Setpoint addition]

[ Project Drive Edb Targetsystem View Options Window Help

o[
=15 x|

| Dle(@| @ & ||| [ x|

|| sl || 2=

L: |k |m® @]

| EEofF |8

|| b4

| |

(=4 Drives
o) Insert drive
B Drive_t
3 Drive navigator
¥ Configuration
oy Contral lagic
=% Open-loop/dosed-loop control
> Setpaint addition
> Speed setpoint Filter
> Spesd controller
> v)f control
> Torque setpoints
> Torque limiting
» Current setpoint Filker
> Current controller
> Power unit
[
> Motor encoder
¥ Functions
-% Messages and monitaring
» Commissioning
¥ Communication
-% Diagnostics

t
-
o
t
-

| k| 1+ [ %5

Setpaint addiion |

Click the blue field on the left
and then

double-click "Further intercon-
nections".

v Further interconnections,
Interpolatar

=]

Interpolator

—1l

Speed setpoint 2

|°

Deceleration ramp

il
4| |

Actual valug

|»

10:3

_ﬂ Close Help

Froject

@ Drive_1 |

Figure 2-11

Interconnection via graphical screen interface 2

2. Click the blue field to the left of the field for Speed setpoint 1 and then double-click the

selection Further interconne

2-12

ctions, which is now displayed.

CANopen interface
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{7 STARTER - Project -

1 - Setpoint addition]

g Project Edit Targetsystem Miew Options ‘Window Help

2.3 STARTER commissioning fool

|| Dl@| & &[5 < |-

| el | || 22 || dli ||

[
=13 Drives Please select the signal saurcel
W) Insert drive
=6 Drive_1
- Drive navigat [ r—
. Canfiguratior
> Controllogic [
B2 C;E;Hf Dwtt" r3s 0 Motor temperature: o, ]
> Ssei?jmse 46 COBO: Missing drive enable signals
> Speedco a0 COBO; Cammand data set CDS operative
> wif contn =0 CO: Speed setpoint before speed setpoirt fiter
Sk sl rE1 peed actual value motar encader
> Torquelir 62 0: Speed setpoint after fitter
> Curents B3 O: Actual speed smoothed
S bt B4 0: Speed cortraller contral devistion
> Power ur rBE 0: Drive autput frequency’
S Maotor rBg 0: Actual current magnitude
s Motoren| |20 O: Actual DC-link voltage
B Functions 74 0: Control factor
B3 Messages anbas 0: Torgue-producing current setpoint
B Commissionin s C0: Torgue-producing actual current
» Commuricatic [0 €O Toraue sefpoi tofal
1z » b " ran CO: Actual torgque
B LR g2 CO: Actual poveer
Praject il 0: Pl setpoint
4 CO: Actual flux
x 93 CO: Rotor angle electrically normalized LI
level | Message
||I Infarmation E stablishii Cancel
Emor Enor ocel

Frar

Figure 2-12

3. Alist from which you can select the available r parameters is now displayed.

Cancel

aject Edit

Targe

Jl= 1

E1-E3 Drives Please select the signal sounce!
# ) Insert drivs [Diive_1 | =
=l Drive_1
(23 Drives 8 Drive navigat - [5T0 Parameter text E]|
%) Insel 2 Confguratior |y CO: Torque setpairt, function generator
- Drive 2 guntml\ Iug'c‘ r2050(0] + | CO PROFIBUS PZD receive Word, P20 1
R ;E;‘E:;;i E‘ FA0R0]0] | COr PROFIELES P2D received Double Word, PZD 1 + 2
S + | CO: PROFIBUS transmit status word, Status Word 1
Qi i COMBO: Status word fauts/alarms 2
3 oo, 2131 CO: Currert faull code
> Torque si r2132 CO: Curr. glarm code
3 T 2128 COMBO: Status word fautsialarms 2
5 curen: JRIEEE RoCastalise i
2139 | |
> Currentc [0 . . |
> Ponerar (157 Double-click r8860: §
Mator .
; Wotor eniEE Bit1 |
¥ Functions 29 0] |
[# ¥ Messages an P2U[0] 1
[ Commissionin sl % B
s 55 Commomieaty|PEBS0LI +/{ C0: COMM BOARD PZD recaivs word, PZD 1
o rag0i0]  Jf. | GO COMM BOARD PZD recaive doubleword, PZD 1 + 2
ERY 3 Diagnostics
- ¢ : ra360[2] CiO; COMM BOARD PZD receive doubleword PZD 3 + 4
e Project \sae03]  [[BBEO[L], CO: COMM BOARD PZD receive doubleword, PZD 2 + 3] |
(Rl [ [0 COMM BOARD PZD receive doubleword, PZD 5 + 6 =

Friar an (Canmect o Famef sistem

"R STARTER - Project - [Drive.

B Proiect Edb Targetsystem View Options

Interconnection via graphical screen interface 3

window Help

Djes|@] & 4[E]e] o= %

|

, p1155[0;

Speed controller speed set;

2ix

]

| ol | || 2| ] (| 2 E e oo | x|

&
[

a5

Level Message

Information Establishil

Enor

Ermor ooy

Cancel

Figure 2-13

4. Double-click r8860: Bit1.

CANopen interface
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" STARTER - Project - [Drive_1 - Setpoint addition]

ﬂ Project  Drive Edit  Target system View Options  Window Help

=10l x|
=18l x|

IECE ARIE | HIEof ke |

N

Licmeo® | skl

IFEEEE

Setpoint addition |

= orwes F p1155 has been
) Insert drive A
5[ rive_L ¢l Interconnected
-84 Drive navigator i
~ » Configuration Enable sp with r8860[1]
% Control logic

=% open-oopfdosed-loop contral
> Setpaint addition

¥ Speed setpoint filker

% Speed controller

o W control

Mo OFF1

No OFF3

I3

p1155[0] CI: Speed controller speed setpoint 1

3T tpoint
> Torque setpoints i interconnected to ...

- % Torque limiting

% Motor encoder
3 Functions

3 Messages and monitoring
% Commissioning

Deceleration ramp

—l

& Actual value

<

S R Speed setpo|Drive_L, r8860(1], CO: COMM BOARD PZD receive doubleword, PED 2 + 3
urrent setpoint Filker
> Curtent controler M|°

> Power unit

> Motor 0

|nterpalatar

% Communication

BE-E-E-E
- E-E-E-E

% Diagnostics 10:3

ﬂ Close | Help

Flmectl gy Drive 1 |

Figure 2-14  Interconnection via graphical screen interface 5

5.
with r parameter r8860[1].

See also

What is a BICO interconnection in conjunction with CANopen? (Page 1-

Interconnecting the receive and transmit buffers (overview) (Page 3-37)

2-14

In the graphical screen interface, you can now see that p1155 has been interconnected

19)

CANopen interface
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Prerequisites for commissioning

2.3 STARTER commissioning fool

233 Entering parameter values in the expert list

Introduction

Note

Parameters can be entered and displayed in the expert list as decimal or hexadecimal
values.

Example

If you want to process decimal values as hexadecimal or binary values, use the calculator on
your PC and carry out the following:

1.

CANopen interface

Copy the decimal value in the expert list to your calculator.

2. Display this decimal value on your calculator as either a hexadecimal or binary value.
3. Change the value.

4.
5

. Copy this decimal value to the expert list.

Use your calculator to convert the value back to a decimal value.
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Commissioning

Section content

This section shows you how to carry out initial commissioning for the CANopen interface in
the SINAMICS S120 drive line-up using the STARTER commissioning tool.

This section first looks at the initial commissioning procedure and describes a sample
configuration.

A table is provided showing the individual commissioning steps in which the current step is
highlighted in bold.

The initial commissioning procedure described here takes place with STARTER in ONLINE
mode. At the end of each step, notes are included (if necessary) to explain how the
procedure differs in OFFLINE mode.

Requirements

Before carrying out the commissioning steps described in this section, make sure you have
read the section "Prerequisites for commissioning".

CANopen interface
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3.1 Initial commissioning procedure

3.1 Initial commissioning procedure

Initial commissioning

The following steps must be carried out during the initial commissioning procedure for the
CANopen interface in the SINAMICS S120 drive line-up:

Table 3-1 CANopen initial commissioning

Step Procedure
Make the hardware settings on CBC10.
Configure the drive unit using the STARTER commissioning tool in ONLINE mode.

3 Configure the COB IDs and process data objects for the receive and transmit message
frames.

Interconnect the receive and transmit buffers.
5 In ONLINE mode, load the projects from the drive unit to the PC/PG and save.

See also
Making the hardware settings on CBC10 (Page 3-4)
Configuring the drive unit with STARTER (overview) (Page 3-6)

Configuring the COB IDs and process data objects for the receive and transmit message
frames (overview) (Page 3-25)

Interconnecting the receive and transmit buffers (overview) (Page 3-37)

Load the projects from the drive unit to the PC/PG in ONLINE mode and save them (Page 3-
49)

CANopen interface
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Commissioning

3.2

Overview

CANopen interface

3.2 Sample configuration

Sample configuration

Note

The commissioning procedure described here is based on the sample configuration (as
illustrated in the diagram below) in a SINAMICS S120 drive line-up for:

- One infeed (Active Line Module)
- Two drives (Single Motor Module)

For a more detailed description of this configuration, see the section "Initial commissioning
using servo as an example" in the Installation and Start-Up Manual SINAMICS S120 /IH1/.

This Installation and Start-Up Manual extends the description of "Initial commissioning using
servo as an example" to include a description of the initial commissioning procedure for the
CANopen communication interface with the CBC10 Communication Board.

The following diagram illustrates the drive objects. From the point of view of CANopen and
with this arrangement:

* Single Motor Module 1 is the first SINAMICS drive object
* Single Motor Module 2 is the second SINAMICS drive object

DRIVE-CLIQ
I ﬁ—rm}rrm' '
X100 X200 21| x200 21 | x200 21
SH SH
Control —
unit -
320
Active Single Single
Line Module Motor module 1 Motor module 2
O
1st SINAMICS 2nd SINAMICS
drive object W drive object
T ]

Figure 3-1 Components (example)
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3.3 Making the hardware seftings on CBC10

3.3 Making the hardware settings on CBC10

Initial commissioning: procedure
In the table below, the current commissioning step is highlighted in bold:

Table 3-2 CANopen initial commissioning

Step Procedure
1 Make the hardware settings on CBC10.
2 Configure the drive unit using the STARTER commissioning tool in ONLINE mode.
3 Configure the COB IDs and process data objects for the receive and transmit message
frames.
Interconnect the receive and transmit buffers.
5 In ONLINE mode, load the projects from the drive unit to the PC/PG and save.

Carrying out the commissioning step

To ensure that data can be transferred reliably via the CAN bus, switches S1/S2 on the
CBC10 Communication Board must be set accordingly (see table below). Set the following:

* Bus terminating resistor

* Operation with/without ground

-

Switch 1

Switch 2

Figure 3-2  Switch S1/S2

CANopen interface
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Commissioning

3.3 Making the hardware settings on CBC10

Table 3-3 2-pin SMD DIL switch

ID on the board Switch Function Switch position Default

D S1 Bus terminating | OFF Inactive OFF
resistor (120Q) ON Active

S2 Operation OFF Ground-free OFF
with/without operation
ground ON Operation with
ground
Note

CANopen interface

In a line-up comprising more than one drive unit (bus nodes), switch S1 must be set to On
for the last bus node and Off for the preceding bus node.
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3.4 Configuring the drive unit using the STARTER commissioning tool

3.4 Configuring the drive unit using the STARTER commissioning tool

Initial commissioning: procedure

In the table below, the current commissioning step is highlighted in bold:

Table 3-4 CANopen initial commissioning

Step Procedure

Make the hardware settings on CBC10.

Configure the drive unit using the STARTER commissioning tool in ONLINE mode.

Configure the COB IDs and process data objects for the receive and transmit message
frames.

Interconnect the receive and transmit buffers.

In ONLINE mode, load the projects from the drive unit to the PC/PG and save.

Carrying out the commissioning step

Configure the drive unit in STARTER by carrying out the following steps:

3-6

Search for the drive unit ONLINE.

The component topology and configuration of the drive unit are determined automatically.
Configure the motor.

Configure the interface for the CBC10 Option Board on the Control Unit.

— CAN interface

— PDO message frame

— Monitoring

Load the project to the drive unit.

Note

When carrying out these steps, refer to the Installation and Start-Up Manual /IH1/ for
SINAMICS S120.

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

3.4.1 Searching for the drive unit ONLINE

Introduction

Steps

CANopen interface

The SINAMICS firmware is able to recognize the actual topology automatically and store it in
the appropriate parameters.

To ensure that the drive unit configuration is identified automatically, open a new project in
STARTER: Proceed as follows:

1. Click the STARTER icon or choose Start > Programs > STARTER in the Windows Start
menu to launch STARTER.
The STARTER Project Wizard is displayed.

2. Choose Find drive units online....

Project Wizard Starter x|
ik 2 ! 4.
Intraduction Create PG/PC - Set Inzert drives Sumrmary
new project interface

Arrange drive units
offline...

Find drive units
anline...

1. Create new project

2. Setup interface

3. Search for drive units and
inzert in the project

Cancel |

Figure 3-3  Find drive units online...
3. The Wizard guides you through the procedure for creating a new project. In the next
dialog box, enter a name for the project (e.g. Project_CANopen_0 and click Continue >.

4. The Project Wizard searches for the drive unit ONLINE and inserts it in the project. Click
Continue >. The Wizard displays a summary of the project.

5. Choose Fertig stellen (Complete). The new project and drive unit are displayed in
STARTER.

Note

The system searches for drive units or, more precisely, Control Units; in other words, if
more than one Control Unit exists in the system, more than one drive unit is found. The
peripheral components of a drive unit (Control Unit, Active Line Module, and so on) are
not displayed until you carry out Automatic configuration.
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3.4 Configuring the drive unit using the STARTER commissioning tool

3.4.2 Determining the component topology and configuration of the drive unit
automatically

Introduction
Once you have created the project and entered the drive unit with its bus address (e.g. 126)
ONLINE, you have to enter the associated component topology and drive unit configuration
ONLINE.

Steps

1. Select the drive unit Drive_Unit_Adr126 in the project navigator.

2. Choose Connect to target system. An ONLINE connection is established and the dialog
box Online/OFFLINE comparison is displayed.

3. Click Close and, if necessary, restore the factory settings.
4. Select the drive unit Drive_Unit_Adr126 in the project navigator.

5. Choose Restore factory settings (see screenshot below).

[P STARTER - Project_CANopen_0 —1of x|
Project Edit Target system View Options Window Help
EEE

Jmﬁn*‘l@'i

I EEETE i

B« | ¥

J | Resture Factury settings

=-{5B Project_CANopen 0
- Insert single drive
E-mg Drive_unit_addr3
P_] Automatic configuration
> Owerview
1) Configuration
- » Topology
-ﬂm Control_Unit

Figure 3-4  Restore factory settings

6. Confirm the following queries and messages by choosing OK:
"Restore factory settings?" dialog box
"The factory settings have been restored" dialog box

"The data has been successfully copied from RAM to ROM" dialog box

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

7. In the project navigator, double-click Automatic configuration under the drive unit.

i“‘r'-'STARTER - Project_CAMopen_0

Project Edit Target system VWiew Options ‘Window Help

| DB 2] e =] x| e )]s | 2
T

E--% Project_CAMNopen_0
| - Insert single drive
i E"ﬂl@ Drrive_unit_addr3
1 *._‘| Aukomatic configuration
Ly Owverview
» Configuration
» Topology
- Conkrol_Unit

Figure 3-5  Automatic configuration

8. In the "Automatic configuration" dialog box, click Start automatic configuration. STARTER
automatically searches for all drive unit components that are connected properly and then
uploads them. In this case, it has recognized two drive objects.

9. In the "Drive object type" dialog box, choose Servo.

Drive Object Type [ 5'
— Selection of the supported drive chject types
' Servn " Vector
Drive Drive object type Identification
Drrive 1 Servo - Iclertification via LED
Drrive 2 Servo - Identification via LEC

< Zurick I Fertig stellen I Abbrechen Hilfe:

Figure 3-6  Drive object type

10.Click Fertig stellen (Complete). The system loads the data from RAM to ROM and to the
PG.

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

11.Another message is output to inform you that the motors also have to be configured.
Confirm this message by choosing OK.

)
Please remember to also configure the motorz on the following drives:
SERYD_03
SERVOD_D4
Pleasze perform the following steps:
Go offline.
Run through the drive wizard on the appropriate drive and on the infeed if one is available.
Figure 3-7 Message prompting you to configure the motor

12.Initialization is complete. Click Close in the "Automatic configuration" dialog box.

Automatic configuration is complete
Automatic configuration is complete. In the project navigator, all the drive unit components
that have been found (e.g. Control Unit, CBC10, infeed, and drive) are displayed.

The following screenshot shows a configured drive in STARTER. In the work area, the view
showing the set and actual topology has been selected. Among other things, you can see
that the CBC10 Communication Board in the drive line-up has been recognized.

=10l x|
=181%|

% STARTER - Project_CANopen_0_0 - [Drive_unit_addr3 - Topology]
f Project Edt Targetsystem Miew Options ‘Window Help

|2l | | A =l s | e e = | e 2

[P i |
| it (%]

| Dl &) 2[=le] o[- )

[ ]

Projectset || Get clial | [comparison =

Topokay free |

Project set Set [ fonal Camparison = | [opology

-3 Project_CANopen_0_0

%] Insert single drive Topology tree |

147l Drive_unit_addr3
@ Autametic configuration B o0, control_tme 1 (1) T —
> Overview
H = - A_INF 02, Line_module_2 (2 - M A_INF_02. Line_module_2 (2
> Configuration & P02, Line_norkds_2 (2 = _INF_02. Line_madule_2 {7)
(=~ [THOJ SER*0_03.Motor_Module_3 (3} - [T-[G} SERVO_D3.Motor_Moduls_3 (3)

> Topology

(423 Tnputfoutput componert
[=/Z3 Drives
{9 Insert crive
- SERvO_03
3B Drive navigator
> Configuration
~ » Control logic
i E- 3 Openrloopfclosed-loop control
B Functions
i B Messages and monitoring
i B Commissioning
B Communication
© E- ) Diagnostics
) servo_04

— I CEC10_11 (11}

| |

Eiter: [Dietested companeni

B SERYO_04. Motor_Module_¢

Fres
T[] SERWO_04.5MC2
SERVO_D3,5MC20_8 (8)
Free
Free
Free
Free

=) [T SER¥G_04 Motor_Madule_4 (4)
Free
SERVO_D4,5MC20_5 (5)

SERWQ_03.5MC20_8 (8)

E Free
Free
Free
Free

{0 CBCLO 11011}

Eilter: |DRIVE CLi0) + option shot *

Updatetopology | Close Help

Fioject

@ Diive_unit_add3 |

Figure 3-8

Set and actual topology drive configuration

You will now be shown how to configure the motor OFFLINE in STARTER.

CANopen interface
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343 Configuring the motor

Introduction

3.4 Configuring the drive unit using the STARTER commissioning tool

In the previous steps, you automatically determined the component topology and
configuration of the drive unit and integrated the data in the STARTER project.

Steps

In the following steps, you will be shown how to configure the drive motor and encoder.

Note

You only have to change the motor and encoder configuration; leave the infeed and so on as

it is.

1. Choose Disconnect from target system.... The modified data is loaded from RAM to ROM

and to the PG.

The motors are configured in OFFLINE mode and are then loaded to the target system in

ONLINE mode.

2. In the project navigator, choose the Drives folder and double-click Configuration under
the relevant drive (see screenshot below).

[P STARTER - Project_CANopen_D_0 - [SER¥0_03 - Configuration] B[] 5
] Project Drive Edit Targetsystem View Options Window Help - 181 x]

|| Dl=(=| &l b =[] el )l | B | s mo o | <)) 9]

N

(=-&P Project_CANopen_0_0
%7 Insert single drive
Erfla Drive_unit_addrs
> Overview
- » Configuration
> Topology
- a_mE_oz
[ g CU_003
(1423 Inputfoutput companent
(=143 Drives
L ®) Insert drive
E-f SERVO_03
.3 Drive navigator
» Configuration
- Contral logic
{ - Open-loop/dosed-laop control
! B Functions
{ B3 Messages and monitoring
i B Commissioning
o E-® Communication
| B Diagnostics
(& SERVO_04

| a5 2|
T
Display data set Drive datazet DDS 0 Lonfigure DDS... AddDDS Hemove DDS
4 switchover Configure CDS.

Carfiguration | Diive data sets |

Mame [SERVD_03 Diive object ype: SERVD (11 *
Diive object no: g Contral type: Speed contiol {with encoder] (21]

PROFIBUS message frame: Free telegram configuration with BICO [333)

Not assigned (Power unit)
Companent nuiber: [

Fower urit lype:

Drder ho.
Power urit iated cunent 0oo A
Power unit rated power: 000 kw

|dentification via LED)

Reference vaishles

Refeience speed refeience 300000 1pm

Reference voltage: 1o v -
< | >
a2 | 55| e | =

Project

£ Dive_unt addi3 gy SERVD_03 |

Figure 3-9  Configure the drive (parameterize the motor)

3. In the dialog box that is displayed, choose Configure DDS...

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

4. In the dialog box that is displayed (see screenshot below), you can define whether or not
the drive object (function module) is operated with or without an extended setpoint
channel. The commissioning procedure described here is carried out without an extended

setpoint channel (ramp-function generator). The field for the extended setpoint channel
must be deactivated (as shown below).

Configuration - Drive_unit_addr3 - Control structure

Drrive: SERYO_03,DDS O

[CIFower unit

[ Ihotar Function modul

gg:t.: d’:‘d‘"g bicke W
[OFPROFIBUS process d= - hnology controller

15 ummany

™ Estended messages/monitoring
Closeddoop contral —————————————————
Setpt
(ol
» n/t control - <|<

-
Contial method:
Spead control [with encoder) =l

~Actual speed value preparation

@

Figure 3-10 Extended setpoint channel

5. You only configure the motor and the encoder. Work through the Wizard by choosing

Continue > until you reach the point at which you configure the motor (see screenshot
below).

Konfiguration - Antriebsgeraet_Adr126 - Motor

Antrieb: Servo_03, DDS 0. MDS 0

Kanfigurieren Sie den Matar:

Marne: teltbor

" Mator mit DRIVE-CLID-Schritsteld — Choose the motor type.
I™ | Mater new auslesen

% Standardmotor aus Liste auswhld

 Motordaten eingeben

M ctartyp: |1FKE Spnchronmator L Ed
Ausyeahl Motor
Typ [Bestel-Hr) J Bemessun...J Bemess... | Beme... J Coden

TFRBO32-wAK Vs BO00 U/min - 0.8 Nm
TFEBO33-w8K Trwems 6000 Lfmin
00 L frin 0|
00 U/min 26 Km

236M

L

TFEE043-wAK T BO00 Udmin - 2 Nm
TFEE044-w8F P 3000 Uimin - 2.5 Nm
1FKEO44-w8H v 4500 Limin - 3 Nm
TFEBOE0-#AF P 3000 Umin - 4 Nm

T-wbF P 3000 Umin - 5.4 Nm
Il-ﬁAHTx-mm 4500 Ufmin 4.3 Nm

Y= N

Choose the motor according
to type (order no.).

DU denion Bl

ZET
praiig
)

< Zurlick Hilfe

Figure 3-11  Configure the motor

6. Choose the motor type and the motor according to the type (order no.) (see the type
plate).

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

7. Click Continue > until you reach the point at which you configure the encoder.

8. Choose the motor encoder and work through the Wizard by choosing Continue > until the
dialog box containing a summary is displayed.

9. Click Fertig stellen (Complete).

10.0nce you have configured the motor and the encoder for the first drive, repeat these
steps for the second drive.

When you have completed configuring the drive unit OFFLINE, carry out the following steps
to parameterize the CANopen interface on the Control Unit.

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

3.4.4 Configuring the interface for the CBC10 Option Board on the Control Unit

Prerequisite

You have configured the drive unit with the CBC10 Option Board in STARTER and
connected the drive OFFLINE with STARTER.

In the project navigator, double-click Drive unit_Adr_126 > Control_Unit > CAN Option Board
> Configuration.

You can now configure the CBC10 Option Board in the dialog box that is displayed.

[P STARTER - Project_CAMopen_0_0 - [CU_003 - Configuration] i

=10l x|
=18]x|

flla Project Controlmodule  Edit Target system  Wiew Options Window  Help

|JD@H\§||;%E\~_=|:-_.|\E|
[

'Eo'iqy}'gi.éuan"| CAN interfiace | Standard identifier | PDO message iame | Network management | Monitoring |
-8 Project_CAblopen_0_0 sttt
%7 Insert single drive Name: CaN
E-ffl Drive_unit_addr3

LD Overvisw
- » Configuration

- > Topoleay [Dption madule)
B a2 CAN [ption module] 1
E-Eg CU_003 - 3 &

e & Option madde type: CAN BUS CBC10
e ider no B5LI0GEAA00:20A%
I 8= Inputs/outputs 3

(= > CAN option module
i > Configuration UisiEs
© B Communication | CAN interfsce
+- % Diagnostics

R A =T TS E

|| m| e (@] %%l | 28
| 23

23 Inputfoutput companent
=423 Drives
®) Insert drive Q
- [ SERVO_03
38§ Drive navigator
> Configuration
- Cantral logic
% Open-loop/dlosed-loop control
-3 Functions
[ Messages and monitaring
% Commissioning
-3 Communication
e PROFIBUS
=
E-f

 Diagnostics

SERVO_D4 $| Close Help
Proiect | 1 Drive,unit_add3 | @ SEAVD_03. fll, CU_003 [

Figure 3-12  Configuring the CBC10 Option Board

Carrying out the commissioning step

On the Control Unit CU320, configure the following transmission properties for the CBC10
Option Board:

e Transmission rate
* CAN bus address (node ID)
* Number of PDO message frames

* Node monitoring (heartbeat, node guarding)
3.4.4.1 CAN interface

Steps

On the CAN interface tab, enter the transmission rate and the CAN bus address/node ID.

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

1. Select the CAN interface tab (see screenshot below).

™ cu_no3 - Configuration o =] ]
Configuration  CAN interface I Standard identif\erl PDO message flame' Metwork. managemantl Monitnnngl
Transmizsion rate bit/s (0]
CaM bus address £ node 1D 3 [%
(}:ll Close | Help |

Figure 3-13 CAN interface

2. Enter a transmission rate of 1 MBit/s for commissioning, for example.
The factory setting is 20 kBit/s.

3. Two options are available for the bus address/node ID:

— In this dialog box, you can set a value of between 1 and 126 if the address switch on
the Control Unit CU320 ("DP address") is set to 0 or 127.

Note

If the address switch is set to 1...126, values that were entered here in OFFLINE mode
are not downloaded.

— You can set a value directly via the address switch on the Control Unit CU320.
The following diagram shows an example for address 5.

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

Example

Setting the bus address via the address switch on the Control Unit.

20 21 22 2324 2506

1 2 4 8 16 32 64
Significance ON
OFF

S1 S7
Example ON
OFF
1+ 4 =5

Figure 3-14 Example: bus address via the address switch on the Control Unit

The following information must be taken into account!

Note
Permissible CAN bus address: 1...126.
The address setting on the switch is displayed in p8620.0.

If the switch setting is changed, the new setting does not become effective until POWER
ON.

The factory settings are "ON" or "OFF" for all switches.

While the SINAMICS S120 is being ramped up, the address switch is queried first in order to
set the bus address. If the switch setting is 0 or 127, the address can be set via parameter
p8620.0.

If the address is set to a valid node address (1...126), this is copied to parameter p8620.0
and displayed.

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

3442 PDO message frame

Introduction

This description of the initial commissioning procedure uses a predefined setting
("predefined connection set") with a fixed assignment of SDOs and PDOs as an example,
whereby the device features the following for each SINAMICS drive object (in this case, the
Single Line Module):

* 4 receive PDOs (channels)
* 4 transmit PDOs (channels)

* An SDO pair for reading and writing the objects (acyclic configuration) is available with a
"predefined connection set" and for free PDO mapping.

As a result, the device (Control Unit) is to be equipped with 4 receive and 4 transmit
channels for each Motor Module.

Steps

In the PDO message frame, enter the number of transmit and receive PDO message frames
(channels) for each drive object.

1. Select the PDO message frame tab (see screenshot below).

™ cu_oo3 - Configuration (=] ]

Configuration | CaM imtelfacel Standard identifier  PDO message frame | Metwork managamemt' Momiloring'

Object|Drive object|-Ho.| Transmit PDOs|Receive PDOs| Standard number|
A SERYO_03
2 SERYO_04

171 1) <1 <1

BEEEEEEE

o|o|loloool ks &

< I E
ﬁl Cloze Help |

Figure 3-15 Standard number

2. Unless already defaulted, enter 4 transmit PDOs and 4 receive PDOs for both Drive_1
and Drive_2.

Note

The standard number (predefined connection set) is 4. You can also enter this value for
each drive via the Standard number field.

CANopen interface
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3.4 Configuring the drive unit using the STARTER commissioning tool

Commissioning in ONLINE mode

3-18

Activate channels
M cu_oo3 - Configuration

Cunfigurat\om] CAN interface/ Stand!

=10j x|

mement | Moritaring ]

Activate lx
OhiectlDrive oI)ject[—No.[Transm'n PDOs|Receive PDOsl Standard numl)er| ldentification via LED
1 __SERVO_DS _3 _4 v Iclertification wia LED
= _SERVO_D4 _4 4 4 [v Identification via LED
E— o o 0 . ow
4 | o o 1 r
5 | o o 1 r
6 | o o 1 r
7 | o o 1 r
R o o [1] r
1| | =
B 4— Clase Help

Figure 3-16  Activating the channels

Note

Once you have entered the channel assignments in ONLINE mode, confirm them in this
dialog box by choosing Channel assignment (see screenshot above).

You can also confirm them in the expert list in parameter p8741 by choosing 1 (see

screenshot below).

In the project navigator, open the expert list for the Control Unit as follows: Control Unit >

right-click > Expert > Expert list.

Search for parameter p8741 for confirming the channel assignment and enter 1.

In parameter p8742, you can see how many channels are still available (max. 25).

p8741 for channel

assignment 1
piET40[0] ﬂ CBC Kanalaufteilung, Anzahl der Kandle fir Receive PDC&U - Betriebshber |3
piET4 CBC Kanalaufteilung Bestétigung 1 - Betriehsber 3
raT42 CBC Diagnoze - 3
pET43[0] ﬂ CBC Zuweizung AntrishiDrive-ID, Drive-ID fir 1. Antriek |CBC Kanalaufteilung Bestatigung| |- IBM (P9=1) |3
pEE40 COMM BOARD Uberwachungszeit 20 ms Betrick 3

Figure 3-17  Confirm channel assignment

CANopen interface
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3443 Monitoring

Introduction

Steps

CANopen interface

SINAMICS S120 supports the following two optional monitoring services to ensure that the
CANopen network nodes function properly:

1

Heartbeat:
SINAMICS S120 (producer) cyclically transmits (heartbeat time) its communication status
on the CAN bus to the master application.

Node guarding:

SINAMICS S120 waits a certain time (node life time) for message frames from the master
application and permits a specific number (life time factor) of failures within a specified
time interval (node guard time).

The node life time is calculated by multiplying the node guard time by the life time factor.

Note

Only one node monitoring service can be activated at any one time (either heartbeat or
node guarding).

If both monitoring services are activated, node guarding is effective.

On the Monitoring tab, enter the required monitoring service (heartbeat or node guarding).

. Select the Monitoring tab (see screenshot below).
{®cu_oo3 - Configuration ol xi
Eonf\guralianl CaN inlerlacel Standard \dentifiell FDO message frame | Mebwork management  Manitoring I
— Mode manitoring =
i~ Heartheat
Producer heartbeat time |1 oo ms
- Mode guarding
Guard time IU ms
Life time: factor IU
Response of the node with a communication error
INo change (1) j
| | i
ﬁl Cloge Help

Figure 3-18 Monitoring
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2. The default commissioning value for the heartbeat monitoring service could be 100 ms,
for example. Enter this value (unless it has already been entered).

3. The default commissioning values for the node guarding monitoring service could be:
— Time interval (guard time): 100 ms

— Number of failures (life time factor): 3
Enter these values (unless they have already been entered).

The CANopen interface is now parameterized. To load the project to the target system in
ONLINE mode, carry out the following steps.

Note

SINAMICS S120 parameters p8609 and p8641 govern the behavior of the drive/CAN node
in the event of a CAN communication error or device malfunction.

These parameters have the following factory settings:
p8609 = 1, => no change

p8641 = 0, => no response

CANopen interface
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3.4.5 Activating the "predefined connection set"

Introduction

Note
The STARTER commissioning tool is in OFFLINE mode.

Activating the "predefined connection set"
To activate the "predefined connection set", carry out the following steps:

1. In the project navigator, open the expert list for the drive as follows: Drive_1 > right-click >
Expert > Expert list.

[ STARTER - Project_CANopen_0_0 - [SERVD_U3 - Excpert list] L] J [

[W| Froject Drive Edit Targstsystem View Options Wwindow Help -l x|

|| D@ &l =@ (| Rl sl || 22| |

| 1

| 3 [ [ |va s s B L < @ @] | %1% | 23]
| a3

x
= Bp Project_CAkiopen_0_0 | El_@! H Y|<E| i I MEES ‘
) Insert single drive Er et |
= ffl Drive_urit_addr3 - = =

> ConFiguration PE723[0] + CBC trensmit PDO 4, PDO COB-ID | CO000EE0H |5 Reacly torun |3 oH FFFFFFFFH
<3 Topology pa724(0] + | CBCtransmit PDO 5, PDO COB-D |CODDDGEDH = Ready torun |3 o+ FFFFFFFFH
e-fH a_IvF_nz |PBT25(0] + CBC transmit PLO 6, PDO COB-ID | CO000E; " FEFFFFFFH
E cu_oos PB728(0] + CHC transmit POO 7, PDO COB-ID | COD00K; P red ef| n ed connec- FFFFFFFFH
> Configurat pE72710] + | |CBCtransmit PDO 8, PDO COBHID | COOODE . FFFFFFFFH
> Control lo p8744 ee730m] o] |cecsdmpngwrrootmon | tjon set (1 ) FFFFFFFFH
S Tnputsjout| \pETE1[0] + CHC send mapping for TPO:O 2, M |0H | FFFFFFFFH
-3 CAN optior P3732(0] * CEC send mapping for TPDO 3, b |0H ? FFFFFFFFH
D Configur EIEELE + | CBC send mapping for TPDO 4, M |0H - Ready torun |3 o FFFFFFFFH
[+ Communication pB734(0] + CBC send mapping for TRDO 5, M 0H \ - Reacly to run |3 oH FFFFFFFFH
B Diagnostics G0 + | |CBC send mapping for TPDO 6, M|0H \ F Ready torun |3 o FFFFFFFFH
(143 Input/output component RETIE0] + CBC send mapping for TPDO 7, M 0H \ Feeacly to run |3 oH FFFFFFFFH
/3 Drives pe737(0] + | |CBC send mapping for TFDO 6, M |0H - Reaty taun |3 o FFFFFFFFH

) Insert drive (PET44 CBC PDO mapping configuration  [Eemes s Ready torun 2

F- ] SERMO_03 r&750[0] + CBC mapped 1 6-bit receive object OH Y 3

-3 Drive navigater ra75110] + | CBC mapped 16-bit transmit objec OH 3

> Configuration G760[0] + | |CBC mapped 32-bit receive object OH 5

> Contral lagic r&761[0] + | |CBC mapped 32-bit transmit objec OH 3

-9 Open-loopfclosed-loop contral ra784 (CC: CBC status word OH - 3

&% Functions pETES B CBIC status word kit 8 277 B Reacty tarun |3

(- % Messages and monitoring pE7TEE |Bl: CBC status word bit 14 227 B Ready to run |3

- Commissioning pETET Bl: CBIC status word bit 15 777 - Cperation 3

(=~ Communication pavan CBC cortral ward - aute intercon |No interconn (0) ~|- Reacly ta run |3

! > PROFIBUS 15785 CBC cortrol word oH 3

&% Diagnostics r&796 CBC target velocity 0 3

B f] SER¥O_M4 1B797 CEC taraet toraue 0 3 |

Frject £ Dive_unit_sddi3 [ SERVO_03 [l cu_003 | ] SEAVD_03

Figure 3-19 Predefined connection set

2. Find parameter p8744 (see screenshot above).
3. Choose "Predefined connection set (1)" to set the "predefined connection set".
4. Repeat steps 1 to 3 for the next SINAMICS drive object, Drive_2.

CANopen interface
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3.4.6 Loading the project to the drive unit

Introduction

To load the project to the drive unit, proceed as follows:

Steps

1. Click Connect to target system. An ONLINE connection is established and an
ONLINE/OFFLINE comparison takes place. If any discrepancies are identified, they are
displayed (see screenshot below).

Online/offline comparison x|

The configuration of Drive_unit_addr3 [DWCU 3205] online differs  from the project stored offline. The
fallowing differences have been detected:

Offlineg Differences

Onling topalogy Project topology

CU_003 ( TOCIUNtS ) |CLU_003 { TOCHIUNIS )
A_INF_02 ( TOALM ) A_INF_02( TOALM )
SERVO_D3 ( TOServoSL ) |SERYO_D3 ( TOServosSL )
SERVO_04 ([ TOServoSL ) |SERYO_04 ([ TOServoSL )

If these differences are not adjusted, the online representation may be incomplete.

Adjust via:
¢==Download Owenwriting of the data in the target device

Load to PG == | Owenwriting of the data in the project

Dirive_unit_addr3 I

|

Figure 3-20 ONLINE/OFFLINE comparison

2. You changed the data OFFLINE and now have to load it to the target system. Carry out
the following:

— <-- Download in the "ONLINE/OFFLINE comparison" dialog box

— When the system asks "Are you sure?", click Yes. The system now starts loading the
data.

— When the system informs you that the data was successfully loaded to the target
system, click OK.

— Click OK for "Load from RAM to ROM".

CANopen interface
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3. Discrepancies were identified again during the ONLINE/OFFLINE comparison. Now click
Load to PG --> (see screenshot below).

Dnline/offline comparison x|

The configuration of Diive_unit_addr3 [DVCU3205] online differs from the project stored offine. The
follawing differences have been detected;

Dffline Differences

Cniine topology Praject topalogy
SERVO_03 ( TOServosL )|SERVO_03 ( TOServosL )
SERVO_D4 ( TOServosSL )|SERVO_04 ( TOServosL )

IF these differences are not adiusted, the online representation may be incomplete.

Adjust via
<== Downlosd Ovenariting of the data in the target device
Load to PG ==> [: Owenariting of the data in the project
Drive_unit_addr3 I

Close I Hilfe:

Figure 3-21 Load to PG

4. Load the new data from the drive unit to the PG. Carry out the following:

— When the system asks "Are you sure?", click Yes. The system now starts loading the
data.

— When the system informs you that the data was successfully loaded to the PG, click
OK.

5. No further discrepancies are displayed in the ONLINE/OFFLINE comparison dialog box.
Click Close (see screenshot below).

Online/offline compa x|

The configuration of [DYCU3205] onfine differs not from the project stored offline. The following
differences have been detected

DOffling Differences

If these differences are not adjusted, the online representation may be incomplete.

Adjust via
<==Download Overvwriting of the data in the target device
Load to PG ==> Owervriting of the data in the project

Drive_unit_addi3

Closs [ Hile:

Figure 3-22 ONLINE/OFFLINE comparison OK

This completes the procedure for configuring the drive unit hardware with the CANopen
interface. Before you start configuring the COB IDs and the process data objects for the
receive and transmit message frames, however, you have to interconnect the infeed.

CANopen interface
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3.4.7

Interconnecting the infeed

Carrying out the commissioning step

Steps

3-24

In the current software version, the infeed (Active Line Module) cannot be addressed directly
via the PDOs.

The DC link can still be activated via a signal source by means of Active Line Module
parameter p0840 (ON/OFF 1), however, using the following BICO interconnection options:

You can interconnect parameter p0840 with a free bit at the digital input of the CU320
(e.g. r722 bit 15).

You can interconnect parameter p0840 with a free bit of the control word from Motor
Module 1 (e.g. r8890 bit 15).

Note

In the sample configuration described here, the control word is present at the receive
buffer in PZD receive word 1 (see also the function diagram in the appendix).

Note

The BICO interconnection procedure in STARTER is described in the section "BICO
interconnection procedure in STARTER".

To interconnect parameter p0840 (ON/OFF1) with the signal source (e.g. from the control
word of Motor Module 1 (Drive_1)) from the infeed, carry out the following:

1.

2.

In the project navigator, choose parameter p0840 ("search"): Infeed > right-click > Expert
> Expert list.

Interconnect the p parameter with r parameter r8890 bit 15 = PZD 1 from Drive_1
(SERVO_3).

Note

Please also refer to the commissioning instructions in the Installation and Start-Up
Manual SINAMICS S120 /IH1/

(e.g. the DC link must be activated before the Motor Module is switched on).

CANopen interface
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3.5 Configuring the COB IDs and process data objects for the receive and
transmit message frames.

Initial commissioning: procedure
In the table below, the current commissioning step is highlighted in bold:

Table 3-5 CANopen initial commissioning

Step Procedure
Make the hardware settings on CBC10.

2 Configure the drive unit using the STARTER commissioning tool in ONLINE mode.
Configure the COB IDs and process data objects for the receive and transmit message
frames.

4 Interconnect the receive and transmit buffers.

5 In ONLINE mode, load the projects from the drive unit to the PC/PG and save.

Carrying out the commissioning step

You need to commission the communication and mapping parameters for the individual drive
objects. STARTER is connected to the drive unit ONLINE. For each drive object, you can
freely configure (free PDO mapping) the following for the receive and transmit message
frames:

» COB IDs

* Mapping the process data objects

Note

As already described in the introduction, the communication parameters, mapping
parameters, and COB IDs are automatically predefined ("predefined connection set") for
each drive object when the CANopen interface is commissioned for the first time. The
following initial commissioning procedure with free PDO mapping assumes that the
parameters have been predefined and describes how they can be changed. If you do not
want to parameterize free PDO mapping, you can omit the steps described below and
continue commissioning with the section "Interconnecting the receive and transmit
buffers".

CANopen interface
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3.5.1 Predefined COB IDs and process data objects for the drive objects

Introduction

Before you start commissioning free PDO mapping, open the expert lists for the individual
drive objects as follows:

1. In the project navigator, call up the expert list for drive object 1: Drives > Drive_1 > right-
click > Expert > Expert list.

2. In the project navigator, call up the expert list for drive object 2: Drives > Drive_2 > right-
click > Expert > Expert list.

The expert lists for both drive objects are displayed in STARTER. You can now see the
automatically predefined parameters in the "predefined connection set".

Note

You assign COB IDs for each drive object in the expert list as of p8700 for receive message
frames and as of p8720 for transmit message frames.

For each drive object in the expert list, the process data objects for mapping the message
frames begin as of parameter p8710 for receive message frames and as of parameter
p8730 for transmit message frames.

CANopen interface
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COB IDs and mapped process data objects for drive object 1

The following screenshots show the predefined COB IDs and mapped process data objects

for transmitting and receiving drive object 1 in the expert list in STARTER.

Experteniists |

pETO0]
pETO0[1]
pETON0]
PETON[]
pETO2(0]
pETO2(1]
pETO3(0]
PETO3[]
pETO4[0]
pETOS[0]
PETOR]
PETO7I0]
pETA0[0]
BT[]
pET02]
pET03]
pET1[0]
PETI[]
pET1[2]
pET1[3]
pET12[0]
pET2[1]
pET12(2]
pET12(3]
PET1 0]
pET3[1]
pET13(2]
pET13(3]
BT 4[0]
pET4[1]
pET14[2]
PET14[3]
pETA[0]
pETAE(D]
pETA710]

[ [

ol

Parameter D+ | + [Parametertext

CBC Receive PDO 1, COB-ID des PDO

CBC Receive PDO 1, Transmission Type des PDO

CBC Receive PDO 2, COB-ID des PDO

CBC Recsive PDO 2, Transmission Type des PDO

CBC Receive PDO 3, COB-ID des PDO

CBC Receive PDO 3, Transmission Type des PDO

CBC Receive PDO 4, COB-ID des PDO

CBC Receive PDO 4, Transmission Type des PDO

CBC Receive PDO S, COB-ID des PDO

CBC Receive PDO G, COB-ID des PDO

CBC Receive FDO 7, COB-ID des PDO

CBC Receive PDO &, COB-ID des PDO

CBC Receive Mapping fir RPOO 1, Gemapptes Okjekt 1
CBC Receive Mapping fir RPDO 1, Gemapptes Ohjekt 2
CBC Recaive Mapping fir RPDO 1, Gemapptes Ohbjelt &
CBC Receive Mapping fir RPDO 1, Gemapptes Okjekt 4
CBC Receive Mapping fur RPDO 2, Gemapptes Ohjekt 1
CBC Recsive Mapping 1ir RFDOD 2, Gemapptes Dhbjekt 2
CBC Receive Mapping fir RPOO 2, Gemapptes Ohjekt 3
CBC Receive Mapping flir RPOO 2, Gemapptes Ohjekt 4
CBC Receive Mapping fur RPDO 3, Gemapptes Ohjekt 1
CBC Recaive Mapping fir RPDO 3, Gemapptes Ohjeit 2
CBC Receive Mapping fir RPDO 3, Gemapptes Okjekt 3
CBC Receive Mapping fir RPDO 3, Gemapptes Ohjekt 4
CBC Recsive Mapping 1ir RPDOD 4, Gemapptes Dhjekt 1
CBC Receive Mapping fir RPOO 4, Gemapptes Ohjekt 2
CBC Receive Mapping fir RPOO 4, Gemapptes Ohjekt 3
CBC Receive Mapping fir RPDO 4, Gemapptes Ohjekt 4
CBC Recaive Mapping fir RPDO 5, Gemapptes Objeft 1
CBC Receive Mapping fir RPDO 5, Gemapptes Okjekt 2
CBC Receive Mapping fir RPDO 5, Gemapptes Ohjekt 3
CBC Recsive Mapping 1ir RFDOD 5, Gemapptes Dhbjekt 4
CBC Receive Mapping fir RPOO B, Gemapptes Ohjekt 1
CBC Receive Mapping fir RPOO 7, Gemapptes Ohjekt 1
CBC Receive Mapping fur RPDO 8, Gemapptes Ohjekt 1

'Wert SERVO_03 I

40000203H
FEH
40000303H
FEH
40000403H
FEH
40000503H
FEH
CO0ODEECOH
COOODBEOH
CO0O0OBEOH
COO00GEOH
G0400010H

G0400010H
BOFFO020H
GO710010H
oH

G0400010H
BO710010H
oH

OoH

EO0400010H
GOFFO0Z0H
GO710010H

COB-IDs

-

Mapped
receive
telegrams

Ay

Experteniste |

pET2000]
pET21[0]
pET22(0]
pET2300]
pET24[0]
pET25[0]
pET25(0]
pET27[0]
pET300]
pETI0N]
PETA0Z]
pET30[3]
pETIN]
B3]
pETII2]
pETE]
pET32(0]
&3]
pET32Z]
pET32(3]
pET330]
PETAI[]
pET332)
pB733L3]
pET34[0]
pET35[0]
pETEID]
pET3TI0]
pETad

0 1 2 A A A o

IEERE

Il

[

Parameter [D | + | + [Parametertext

CBC Trangmit PDO 1, COB-ID des PDO

CBC Transmit PDO 2, COB-ID des FDO

CHC Transmit PDO 3, COB-ID des PDO

CBC Transmit PDO &, COB-ID ces PDO

CBC Transmit PDO 5, COB-ID des FDO

CHC Transmit PDO 6, COB-ID des PDO

CBC Transmit PDO 7, COB-ID ces PDO

CHC Transmit PDO 8, COB-ID des PDO

CBC Transmit Mapping fir TPDO 1, Gemapptes Objckt 1
CBC Transmit Mapping fir TPDO 1, Gemapptes Obiskt 2
CHC Transmit Mapping fir TPDE 1, Gemapptes Ohbjekt &
CBC Transmit Mapping fir TPDO 1, Gemapptes Objckt 4
CBC Transmit Mapping fir TPDO 2, Gemapptes Ohbiskt 1
CBC Transmt Mapping fir TPDO 2, Gemapptes Objelt 2
CBC Transmit Mapping fir TPDO 2, Gemapptes Obiskt 3
CBC Transmit Mapping fir TPDO 2, Gemapptes Ohbiskt 4
CBC Transmt Mapping fir TPDE 3, Gemapptes Objelt 1
CBC Transmit Mapping fir TPDO 3, Gemapptes Obiskt 2
CHC Transmit Mapping fir TPDE: 3, Gemapptes Objekt &
CBC Transmit Mapping fir TPDO 3, Gemapptes Objickt 4
CBC Transmit Mapping fir TPDO 4, Gemapptes Obiekt 1
CHC Transmit Mapping fir TPDE 4, Gemapptes Ohbjekt 2
CBC Transmit Mapping fir TPDO 4, Gemapptes Objckt 3
CBC Transmit Mapping fir TPDO 4, Gemapptes Ohbiskt 4
CBC Transmt Mapping fir TPDE 5, Gemapptes Objelt 1
CBC Transmit Mapping fir TPDO 6, Gemapptes Objckt 1
CBC Transmit Mapping fir TPDO 7, Gemapptes Ohbiskt 1
CBC Transmt Mapping fir TPDE 8, Gemapptes Objelt 1
CBC PDO Mapping Konfiguration

400001834
40000283H
40000333H
40000453H
CODODSEOH
CODOOBEOH
CODODSECOH
COOOOBEOH
G0410010H
OH
oH
oH
604100104
BOGCO020H
oH
OH
G041 0010H
GO740010H
oH
oH
6041001 0H
BOB30020H
oH

- COB-IDs

=~

Mapped transmit
telegrams

o

Freies PDO Mapping (2] ﬂ

Figure 3-23 COB IDs and mapped process data objects for receive message frame: drive object 1

Figure 3-24 COB IDs and mapped process data objects for transmit message frame: drive object 1

COB IDs and mapped process data objects for drive object 2

The following screenshots show the predefined COB IDs and mapped process data objects
for transmitting and receiving drive object 2 in the expert list in STARTER. The process data
objects are parameterized with an offset of 800 hex for the second drive object.

CANopen interface
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3-28

Expertenlizte I
Parameter D | + | + |Parametertext Online-Wert SERVO_04 |l
RETOOCO] ., = CBC Receive PDO 1, COBHD des PO 40000206H
PETOO[] 148 CHC Receie PDO 1, Tranamizzion Type des PDO |\FEH
pETOM[O] _ CBIC Receive PDO 2, COBD des PDO 40000306H ~— COB-IDs
RETO[] CHC Receive PDO 2, Transmission Type des PO |FEH
PETO2[0] = CBC Receive PDO 3, COBHD des PO 40000405H
RETO2[1] CBC Receive PDO 3, Transmission Type des PO |FEH -
PETO30] = CBC Receive PDO 4, COBHD deg PDO 40000:306H -
PETO3[M] CHC Receive PDO 4, Transmission Type des PDO |FEH -
RETO4[0] + CBC Receive PDO 5, COBHD des PO CO000EEOH -
pET0S[0] + CBC Receive PDO 6, COBHD des PO CO000GEOH -
PETOE[0] + CBC Receqve PDO 7, COBHD des PO CO000GEOH -
PETO7LO] + CHC Receive POO 8, COB-ID des PDO COO00GEOH -
pETIO[0] - CHC Receive Mapping fir RPDO 1| Gemapptes Okj | 68400010H -
RET101] CEC Receive Mapping fir RPDG 1, Gemapptes Ob) [0H \ 1
RETI0[2] CHC Receive Mapping fir RPDC 1, Gemapptes Okj |0H -
PET10[3] CHC Receive Mapping fir RPDO 1, Gemapptes Ohbj |0H -
pET11[0] o CHC Receive Mapping fur RPDO 2, Gemapptes Obj |E5400010H
pET11[] CEC Receive Mapping far RPDO 2, Gemapptes Okj [58FFO020H ~—_| Mapped receive
RETI[2] CHC Receive Mapping fir RPDC 2, Gemapptes Okj |0H te|egrams
PETI1[3] CHC Receive Mapping fir RPDC 2, Gemapptes COhj |0H
PET12[0] = CHC Receive Mapping fir RPDO 3, Gemapptes Obj |65400010H /
pETIM] CHC Receive Mapping fir RPDO 3, Gemapptes Obj 68710010H o
RETI2[2] CHC Receive Mapping fir RPDOC 3, Gemapptes Okj OH -
PETI2[3] CHC Receive Mapping fir RPDOC 3, Gemapptes Okj 0H -
RET13[0] o ZBC Receive Mapping far RPDC 4, Gemapptes Obj |65400010H -
PET13[1] CHC Receive Mapping fir RPDO 4, Gemapptes Obj |65FFO020H -
PETI3[2] CHC Receive Mapping fiir RPDO 4, Gemapptes Okj 68710010H - -
PETI3[3] CHC Receive Mapping fir RPDC 4, Gemapptes Okj 0H -
PG 4[0] + CHC Receive Mapping fir RPDC 5, Gemapptes Okj |OH -
RET1E[0] + ZBC Receive Mapping fir RPDC 6, Gemapptes Obj |0H -
PET16[0] + CBC Receie Mapping fir RPDO 7, Gemapptes Ohbj |0H -
PETI 0] + CHC Receive Mapping fir RPDO 8, Gemapptes Okj OH -
Figure 3-25 COB IDs and mapped process data objects for receive message frames: drive object 2
Ex=pertenliste |
Parameter I | + | + |Parametertext {mline-Wert SERVO_04 |E
PET20[0] + CBC Tranamit PDO 1, COBHD des PDO 40000136H
pET21[0] + CBC Tranamit PDO 2, COBHD des PDO 40000286H
pE722(0] + CHC Transmt PDO 3, COBAD des POO 40000386H % | COB-IDs
pET23[0] + CHC Transmit PDO 4, COBAD des PDO 40000436H
pET24[0] + CBC Tranemit PDO S, COBAD des PDO CO000EEDH =
pET25[0] + CBC Traremit PDO 6, COBHD des PDO CO000EEDH -
pET26[0] + CBC Tranemit PDO 7, COBHD des PDO CO000EEDH -
RETIT[0] + CBC Traremit PDO 8, COBHD des POO CO000EEDH -
pETI0[0] = CBC Trarsmit Mapping fir TPDO 1, Gemapptes Ohj| 65410010H ~q. -
PETI0N] CHC Transmit Mapping fir TPDO 1, Gemapptes Chj|0H -
pETI0[2] CBC Transmit Mapping fir TPDO 1, Gemapptes Obj|0H -
PETI03] CBC Tranamit Mapping fir TPDO 1, Gemapptes Ohbj|0H
pETI0] = CBC Tranamit Mapping far TPDO 2, Gemapptes Ohj 65410010H \ Mapped transmit
pEFI[1] CHC Transmit Mapping fir TPDO 2, Gemapptes Obj|686C0020H
pETH[Z] CBIC Tranamit Mapping fr TPDO 2, Gemapptes Obj|0H telegrams
PETH[I] CHC Transmit Mapping fiir TPDO 2, Gemapptes Obj|0H
PETI2[0] = CHC Transmit Mapping fir TPDO 3, Gemapptes Cbj| 65410010H /
PETIN] CHC Transmit Mapping fir TPDO 3, Gemapptes Chj| 65740010H -
PETI22] CHC Transmit Mapping fir TPDO 3, Gemapptes Chbj|0H -
PETI2[3] CHC Transmit Mapping fir TPDO 3, Gemapptes Chj|0H -
PETII0] ] CBC Transmit Mapping fir TPDO 4, Gemapptes Chj 65410010H -
PET3IIN] CBC Tranamit Mapping fir TPDO 4, Gemapptes Ohj 65530020H -
PETIA2] CBC Tranamit Mapping fir TPDO 4, Gemapptes Ohbj|0H -
PETI3E] CBC Tranamit Mapping fur TPDO 4, Gemapptes Ohbj|0H -
pPET34[0] + CHC Tranzmit Mapping filr TPDO 5, Gemapptes Obj|0H -
PETIS[0] + CHC Transmit Mapping filr TPDO &, Gemapptes Obj|0H -
PET3IE[0] + CHC Transmit Mapping fiir TPDO 7, Gemapptes Obj|0H -
PETITI0] + CHC Transmit Mapping fiir TPDO 8, Gemapptes Chj|0H
pET44 CHC PDO Mapping Konfigurstion Freies PDO Mapping (2)
Figure 3-26 COB IDs and mapped process data objects for transmit message frames: drive object 2
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3.5 Configuring the COB IDs and process data objects for the receive and fransmit message frames.

3.5.2

Steps

CANopen interface

Activating "free PDO mapping"

To activate "free PDO mapping" in SINAMICS drive object 2 (Single Motor Module 2), carry
out the following:

In the project navigator, open the expert list for the drive as follows: Drive_2 > right-click >
Expert > Expert list.

2. Search for parameter p8744 (see screenshot below) to activate free PDO mapping.

[ STARTER - Projekt_CANopen - [Antrieb_1 - Expertenliste] _(8] x|
] Projelt Antrich Zielsystem Ansicht Extras Fenster Hife _18] x|
| DR & |12 o] M| |5 ||
I o e E S T S
- > Kerfiguration i i | =] | 2 g @ || [oan =
~ > Topalogie - + | + [Parametertext [ wert Antrieh_1 Einheit | Anderbar i Zugriff [Min  Max |
G- Control_Unit + | |CBCTransmt FDO1, COB-ID des 3221227232 Betrishsber |3 0 4294395
5 g Einspeisung_1 +|  (CBCTransmt DO 2, COB-D tes | 3221227232 Betrichsber |3 0 429495
ST Becinteanbe Rorparents + | |CBC Transmi PDO 3, COB-D des 3221227232 Belricbsber 3 [0 420496
=] Antriebe + CHC Transmit PDO 4, COB-ID des | 3221227232 Betriehsber |3 o 429498
] Antrieh einfiigen % CBC Transmit PDO 5, COB-ID des | 3221227232 Betrichsber |3 o 420495
B +| 0BT Transmit FDO'B, COB-D des 3221 423435
Dekieilaidost + | |CBCTransmt FDO 7, COB-D des 3221227 120495
+| |CBCTransmit PDO#,COB-Ddes 32212271 ree P mapping (2) 129405
+ | |CBE Transmit Mapping fir TPDO 10 129408
p 8744 + | |CBC Transmit Mapping fur TPDO 210 120408
+| 0BT Transmit Mapping fur TPDO 30 120408
+ CAC Transmit Mapping fir TPDO 4|0 T Eetrehsher 1] 429496
+|  |CBC Transmit Mapping fur TRDO 5 0 \ | Betriebsber |3 o 428495
+|  |CBC Transmit Magping fir TRDO 5 0 \F Betrie 3 o 429435
|+ Momentensalluerte + | |CBC Transmit Magping fir TPDO 70 \E Belrichsber |3 o 420496
2 Momentenbegrenzunger + | [CBC Transmit Mapping fir TPDO 80 - Betrichsher |3 ] 429495
> Stromsollwertfiler CBC T ot %) =B 3 o #
1> Stromregler - + CBC Gemappte Receive Objekte 1|0 B 3
b 2, Leistungsteil ra7S10] + | CBC Gemappte Transmt Objekte 10 3
{2 Motor 1aTE0D] +| |CBC Gemappte Receive Obiskts 30 3
“- > Motorgeber = EE + | |CBC Gemappte Transmit Objekte 3,0 3
4 I R |» H ra754 C0: CBC Stetuswart o 3 =
G B Contol Uit | [ Eepoing 1 ) Arveeb 1 |

Figure 3-27 Free PDO mapping

Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1

3. Choose Free PDO mapping (2).

3-29



Commissioning

3.5 Configuring the COB IDs and process data objects for the receive and fransmit message frames.

3.5.3 Assigning COB IDs and mapping parameters for free PDO mapping

Introduction

If you are in ONLINE mode and want to assign free COB IDs and mapping parameters, you
have the following options:

* COB IDs:
You can assign a COB as required in the following parameters:

— Receive (RPDOs) in parameters p8700 to p8707
— Transmit (TPDOs) in parameters p8720 to p8727

* Mapping parameters:
You can enter the process data objects for mapping the transmission message frames in
the following parameters:

— Receive message frames (RPDOs) as of parameter p8710

— Transmit message frames (TPDOs) as of parameter p8730

Note

If mapping parameters are changed in STARTER in ONLINE mode, the COB ID for the
PDO in question must first be set to "invalid" in the communication parameters and, once
the parameters have been changed, reset to "valid".

COB ID, bit 31 =0-> COB ID valid,
bit 31 =1 -> COB ID invalid

Procedure
To carry out free PDO mapping in ONLINE mode, proceed as follows:

1. Set the COB ID of the RPDO or TPDO in question to "invalid" (e.g.: p8700[0] CBC:
receive PDO1, COB ID of PDO).

2. Enter the process data objects as mapping parameters in the RPDO or TPDO in question
(e.g.: as of p8710[0] CBC receive mapping for RPDO1, mapped object).

3. Set the COB ID of the RPDO or TPDO in question to "valid".

CANopen interface
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3.5 Configuring the COB IDs and process data objects for the receive and fransmit message frames.

Steps

An example is used to illustrate the procedure described below (in this example: RPDO1 for
drive object 2).

Setting the COB ID to "invalid"

1. In the project navigator, call up the expert list for Single Motor Module 2 (drive_2): Drives
> Drive_2 > right-click > Expert > Expert list.

2. Search for COB ID parameter p8700 [0] for communication parameter RPDO1.

3. Copy the hexadecimal value from STARTER to a calculator and enter Or 8000 0000 hex.
Copy the result to the STARTER parameter. As a result, bit 31 has now been set to
"invalid".

4. You can now adjust the mapping parameters.

Mapping parameters

1. Choose the process data object to be mapped
(e.g. RPDO1, control word = 6040 hex) from the "Objects in drive profile DSP402" table
(see "Communication objects") .

2. Add a suitable offset for the SINAMICS drive object (e.g. plus 800 hex as of drive object
2).
See the column "Values from table" OD index (hex) (e.g. 6840 hex) in the
parameterization table in the following section.

3. Calculate the sum of "OD index + sub-index + object size" as a hexadecimal value.
See the column "Resulting hexadecimal value" (e.g. 6840 0010 hex) in the
parameterization table in the following section.

4. Enter this value in STARTER in the corresponding mapping parameter.
See the column "Mapping parameter in STARTER" (e.g. p8710 [0]) in the
parameterization table in the following section.

Setting the COB ID to "valid"

1. In the project navigator, call up the expert list for Single Motor Module 2: Drives > Drive_2
> right-click > Expert > Expert list.

2. Search for COB ID parameter p8700 [0] for communication parameter RPDO1.

3. Copy the hexadecimal value from STARTER to a calculator and enter And 7FFF FFFF
hex. Copy the result to the STARTER parameter. As a result, bit 31 has now been set to
"valid".

4. Copy the value to STARTER.

CANopen interface
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Note

The RPDOs and TPDOs described below serve to illustrate the free PDO mapping
process. You can decide for yourself how you want to map your own process data
objects for transmission message frames.

See also
Objects in drive profile DSP402 (Page 5-17)

Mapping RPDO1

When you choose the process data object for the control word from the "Objects in drive
profile DSP402" table, this yields the following values, which you enter in parameters p8710
[0] to p8710 [3] for RPDO1 mapping (see the "Resulting hexadecimal value" column in the
following table):

Note
Since it is SINAMICS drive object 2, 800 hex is added to the index.

Table 3-6 Values for RPDO1

Object Values from Mapping parameter in STARTER
name "Objects in drive profile
DSP402" table
oD Sub-index | Object Resulting hexa- Parameter RPDO1
index | (hex) size decimal value
(hex)
Control 6840 |00 10 hex 6840 0010 p8710 [0]
word (16 bit)
No object 0 p8710 [1] to [3)

CANopen interface
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3.5 Configuring the COB IDs and process data objects for the receive and fransmit message frames.

Mapping RPDO2

When you choose the process data object for the control word and the set velocity from the
"Objects in drive profile DSP402" table, this yields the following values, which you enter in
parameters p8711 [0] to p8711 [3] for RPDO2 mapping (see the "Resulting hexadecimal
value" column in the following table):

Table 3-7 Values for RPDO2
Object Values from Mapping parameter in STARTER
name "Objects in drive profile
DSP402" table
oD Sub-index | Object Resulting hexa- Parameter RPDO2
index | (hex) size decimal value
(hex)
Control 6840 |00 10 hex 6840 0010 p8711 [0]
word (16 bit)
Set 68FF |00 20 hex 68FF 0020 p8711 [1]
velocity (32 bit)
No object 0 p8711 [2] to [3]

Mapping RPDO3

When you choose the process data object for the control word and the set torque from the
"Objects in drive profile DSP402" table, this yields the following values, which you enter in
parameters p8712 [0] to p8712 [3] for RPDO3 mapping (see the "Resulting hexadecimal

value" column in the following table):

Table 3-8 Values for RPDO3
Object name Values from Mapping parameter in STARTER
"Objects in drive profile DSP402"
table
oD Sub-index Object Resulting hexa- | Parameter RPDO3
index (hex) size decimal value
(hex)
Control word | 6840 00 10 hex 6840 0010 p8712 [0]
(16 bit)
Set 6871 00 10 hex 6871 0010 p8712 [1]
torque (16 bit)
No object 0 p8712 [2] to [3]

CANopen interface
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3.5 Configuring the COB IDs and process data objects for the receive and fransmit message frames.

Mapping RPDO4

When you choose the process data object for the control word, the set velocity, and the set
torque from the "Objects in drive profile DSP402" table, this yields the following values,
which you enter in parameters p8713 [0] to p8713 [3] for RPDO4 mapping (see the
"Resulting hexadecimal value" column in the following table):

Table 3-9 Values for RPDO4

Object name Values from Mapping parameter in STARTER
"Objects in drive profile
DSP402" table
oD Sub- Object Resulting hexa- Parameter RPDO4
index index size decimal value
(hex) (hex)
Control word | 6840 00 10 hex 6840 0010 p8713 [0]
(16 bit)
Set 68FF 00 20 hex 6840 0020 p8713 [1]
velocity (32 bit)
Set 6871 00 10 hex 6871 0010 p8713 [2]
torque (16 bit)
No object 0 P8713 [3]

Mapping TPDO1

When you choose the process data object for the CBC status word from the "Objects in drive
profile DSP402" table, this yields the following values, which you enter in parameters p8730
[0] to p8730 [3] for TPDO1 mapping (see the "Resulting hexadecimal value" column in the
following table):

Table 3-10  Values for TPDO1

Object name Values from Mapping parameter in STARTER
"Objects in drive profile
DSP402" table
oD Sub-index | Object Resulting hexa- Parameter TPDO1
index | (hex) size decimal value
(hex)
CBC status | 6841 |00 10 hex | 68410010 p8730 [0]
word (16 bit)
No object 0 P8730 [1] to [3)

CANopen interface
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Mapping TPDO2

Mapping TPDO3

CANopen interface

When you choose the process data object for the CBC status word and the set velocity from
the "Objects in drive profile DSP402" table, this yields the following values, which you enter
in parameters p8731 [0] to p8731 [3] for TPDO2 mapping (see the "Resulting hexadecimal

value" column in the following table):

Table 3-11  Values for TPDO2
Object name Values from Mapping parameter in STARTER
"Objects in drive profile DSP402"
table

oD Sub-index | Object Resulting hexa- Parameter TPDO2
index | (hex) size decimal value
(hex)

CBC status 6841 00 10 hex 6841 0010 p8731 [0]

word (16 bit)

Actual 686C |00 20 hex 686C 0020 p8731 [1]

velocity (32 bit)

No object 0 P8731 [2] to [3]

When you choose the process data object for the CBC status word and the actual torque
from the "Objects in drive profile DSP402" table, this yields the following values, which you
enter in parameters p8732 [0] to p8732 [3] for TPDO3 mapping (see the "Resulting
hexadecimal value" column in the following table):

Table 3-12

Values for TPDO3

Object name

Values from

"Objects in drive profile

DSP402" table

Mapping parameter in STARTER

oD Sub-index | Object Resulting hexa- Parameter TPDO3
index | (hex) size decimal value
(hex)

CBC status 6841 00 10 hex 6841 0010 p8732 [0]

word (16 bit)

Actual 6874 |00 10 hex 6874 0010 p8732[1]

torque (16 bit)

No object 0 P8732 [2] to [3)

Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1
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Mapping TPDO4

When you choose the process data object for the CBC status word and the encoder actual
position value from the "Objects in drive profile DSP402" table, this yields the following
values, which you enter in parameters p8733 [0] to p8733 [3] for TPDO4 mapping (see the
"Resulting hexadecimal value" column in the following table):

Table 3-13  Values for TPDO4

Object name Values from Mapping parameter in STARTER
"Objects in drive profile
DSP402" table
oD Sub-index | Object Resulting hexa- Parameter TPDO4
index | (hex) size decimal value
(hex)
CBC status 6841 00 10 hex 6841 0010 p8733 [0]
word (16 bit)
Actual 6863 |00 20 hex 6863 0020 p8733 [1]
position value (32 bit)
No object 0 p8733 [2] to [3)
3.54 Interconnecting the receive and transmit buffers

Steps

Once you have mapped receive and transmit PDOs in ONLINE mode in free PDO mapping,
you have to interconnect the image of the mapped process data objects with the receive and
transmit buffers.

Note

To interconnect the receive and transmit buffers in ONLINE mode, carry out the steps
described in the following section ("Interconnecting receive and transmit buffers").

CANopen interface
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3.6 Interconnecting process data in the receive and transmit buffers

Initial commissioning: procedure
In the table below, the current commissioning step is highlighted in bold:

Table 3-14  CANopen initial commissioning

Step Procedure
Make the hardware settings on CBC10.
2 Configure the drive unit using the STARTER commissioning tool in ONLINE mode.
3 Configure the COB IDs and process data objects for the receive and transmit message
frames.
4 Interconnect the receive and transmit buffers.
5 In ONLINE mode, load the projects from the drive unit to the PC/PG and save.

Carrying out the commissioning step

The process data objects for the transmission message frames must be interconnected by
means of BICO interconnection for the interface between SINAMICS S120 and the CAN bus.
During initial commissioning, proceed as follows:

* Read the image of the process data objects to the PZD receive and PZD transmit words
for the receive and transmit buffers.

* Interconnect the source parameter of the PZD receive word on the receive buffer with the
SINAMICS target parameter of the process data object.

* Interconnect the SINAMICS source parameter of the process data object with the target
parameter of the PZD transmit word on the transmit buffer.

Note
The STARTER commissioning tool is in ONLINE mode.

See also
BICO interconnection procedure in STARTER (Page 2-9)
Function diagrams (Page A-2)
Objects in drive profile DSP402 (Page 5-17)

CANopen interface
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3.6.1 Reading the image of the individual process data objects for the receive and
transmit buffers

Introduction

Once you have parameterized PDO mapping, STARTER automatically recognizes how the
individual process data objects have to be distributed to the PZD receive and PZD transmit
words.

To read the image of the individual process data objects to the PZD receive and PZD
transmit words for the receive and transmit buffers, carry out the following steps.

Example

Note

Each drive object has a separate receive and transmit buffer for transferring message
frames.

The expert list for each of the drive objects contains the images for the:
* 16-bit process data objects for

— Receive, as of parameter r8750[0]

— Transmit, as of parameter r8751[0]
* 32-bit process data objects for

— Receive, as of parameter r8760[0]

— Transmit, as of parameter r8761[0]

CANopen interface
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Steps (using drive object 2 as an example)

1. In the project navigator, call up the expert list for drive object 2: Drives > Drive_2 > right-
click > Expert > Expert list.

2. Search for r parameter r8750[0] with the image of the 16-bit process data objects in the
receive buffer. In this example, the following are mapped (see also screenshot below):

— Control word (6840 hex) in PZD 1
— Set torque (6871 hex) in PZD 4

3. Search for r parameter r8760[0] with the image of the 32-bit process data objects in the
receive buffer. In this example, the following is mapped (see also screenshot below):

— Set velocity (68FF hex) in PZD 2+3

Receive
r8750[0] Ic Transmit Mapping fir TPDO 3, Gemapptes Ohje 68410010H |mage for TWO 16-bit process
C Transmit Mapping flr TPDO 4, Gemapptes Ohje 634100104 . .
- C Transmit Mapping fir TPDC 5, Gemapptes Ohbje 0H data Ob]eCtS n PZD 1
p&ET3S[0] ﬂ CHC Transmit Mapping fir TPDO B, Gemapptes Obje| 0H (Control Word) and
PE73I60] ﬂ CHC Transmit Mapping fir TPDO 7, Gemapptes Ohje 0H
pE7IT0] ﬂ CBC Transmit Mapping fir TRDO 8, Gemapptes Obje 0H
paT4d CHC PDO Mapping Konfiguration Freies PDO Mapping (2
rETS0[O] J CHC Gemappte Receive Ohjekte 16 Bit, PZD 1 GE40H -
ra7a0[1] % CBC Gemappte Receive Objekte 16 Bit, PZD 2 aH -
rETS0[2] CHC Gemappte Receive Objekte 16 Bit, PID 3 aH -
rETa0[3] CHC Gemappte Receive Objekte 16 Bit, PZD 4 BE71H
raTs0[4] CHC Gemappte Receive Objekte 16 Bit, PZD S aH
r&7s0[5] CBC Gemappte Receive Objekte 16 Bit, PZD 6 aH
rETS0[6] CBC Gemappte Receive Objekte 16 Bit, PZD 7 aH
Image for ONE 32-bit process
r8760[0] data object in PZD 2+3
e e e e e (set velocity)
ra7a1[14] CHC Gemappte Transmit Objekte 16 Bit, PZD 15 oH
ra7a1[15] CBC Gemappte Transmit Okjekte 16 Bit, PZD 16 oH
HaTEO[O] J CHC Gemappte Receive Objekte 32 Bit, PZD1 + 2 |OH
ra7E0[1] L}\ CHC Gemappte Receive Ohjekte 52 Bit, PZD 2+ 3 |G8FFH
raTe0[2] CAC Gemappte Receive Objekte 32 Bit, PZD 5 +4  |OH
raTEO[3] CHC Gemappte Receive Ohjekte 32 Bit, PZD 4+ 5 |OH
ra7ED[4] CHC Gemappte Receive Objekte 32 Bit, PZDS+6  |OH
ra7E0[3] CHC Gemappte Receive Ohjekte 32 Bit, PADE+ 7 |OH

Figure 3-28 Image of process data objects in receive buffer

CANopen interface
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3-40

4. Search for r parameter r8751[0] with the image of the 16-bit process data objects in the
transmit buffer. In this example, the following are mapped (see also screenshot below):

— CBC status word (6841 hex) in PZD 1
— Actual torque (6874 hex) in PZD 4

5. Search for r parameter r8761[0] with the image of the 32-bit process data objects in the
transmit buffer. In this example, the following are mapped (see also screenshot below):

— Actual velocity (686C hex) in PZD 2+3
— Actual position value (6863 hex) in PZD 5+6

Transmit

= r8751[0]

7]

- Gemappte Receive Ohjekte 16 Bit, PZD 10 oH
C Gemappte Receive Objekte 16 Bit, PZD 11 oH

rE7S0(12]
rE7E0[13]
rE7a0[14]
rE7E0[15]
r&751[0]
rEral[l]
r&7S1[2]
rE7E1[3]
r&751[4]
FRTS1I51

Eva Ol

PEFEO[E]

r8761[0]

rE7E0[12]
rE7EO[13]
rE7EO[14]

Gemappte Receive Obiekte 16 Bit, PZD 12 0H
CBC Gemappte Receive Objekte 16 Bit, PZD 13 oH
CBC Gemappte Receive Ohjekte 16 Bit, PZD 14 oH
CBC Gemappte Receive Objekte 16 Bit, PZD 15 oH
CBC Gemappte Receive Chjekte 16 Bit, PZD 16 oH

Image for TWO 16-bit
process data objects in
PZD 1 (CBC status word)
and PZD 4 (actual torque)

CBC Gemappte Transmit Ohjekte 16 Bit, PZD 1 |8841 H
CBC Gemappte Transmit Ohjekte 16 Bit, PZD 2 oH
CBC Gemappte Transmit Ohjekte 16 Bit, PZD 3 oH
CBC Gemappte Transmit Ohjekte 16 Bit, PZD 4 ES574H
CBC Gemappte Transmit Ohjekte 16 Bit, PZD 5 aH
CRC Gemantte Transmit Ohiekte 16 Bt PTO R nH

CHC Gemappte Receive Objekte 32 Bit, PZD 9+ 10 |0H
B Gemappte Receive Chjekte 32 Bit, PZD 10 + 11 |0H
HC Gemappte Receive Ohjekte 52 Bit, PZD 11 +12 | 0H
B Gemappte Receive Ohjekte 32 Bit, PZD 12 + 13 |0H
CBC Gemappte Receive Ohjekte 32 Bit, PZD 13 +14 |0H
CBC Gemappte Receive Objekte 32 Bit, PZD 14 +15|0H
CBC Gemappte Receive Ohiekte 32 Bit, PZD 15 + 16 |0H

Image for TWO 32-bit
process data objects in
PZD 2+3

(actual velocity) and PZD
5+6 (actual position value)

rETE1[0] J CBC Gemappte Transmit Ohjekte 32 Bit, PZD1 + 2 |0H
raTEI[1] l% CBC Gemsppte Transmit Objekte 32 Bit, PZD 2+ 3 |B3ECH
rETE1[2] CBC Gemappte Transmit Ohjekte 52 Bit, PZD 3 + 4 |OH
ra7E1[3] CBC Gemappte Transmit Ohjekte 52 Bit, PZD 4 +5  |OH
ra7E1[4] CBC Gemsppte Transmit Objekte 32 Bit, PZD S + 6 | BSE3H
rE7E1[5] CBC Gemappte Transmit Ohjekte 532 Bit, PZDE+ 7 |OH
Figure 3-29 Image of process data objects in transmit buffer
6. In the project navigator, call up the expert list for drive object 1: Drives > Drive_1 > right-
click > Expert > Expert list.
For receiving purposes, the 16-bit process data objects as of parameter r8750[0] and the
32-bit process data objects as of parameter r8760[0] are also available here.
Likewise, the 16-bit process data objects as of parameter r8751[0] and the 32-bit process
data objects as of parameter r8761[0] can be read for transmission purposes.
7. Once you have read the images for both drive objects, you can now interconnect the

process data objects in the receive and transmit buffers (see below).

CANopen interface
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3.6.2 Interconnecting process data for transmission message frames

Prerequisite
On the basis of the image read in the previous section, note the following:
The following are interconnected:
* The SINAMICS source and target parameters for the process data objects

¢ The receive/transmit words in the receive/transmit buffer

Note

The excerpts of function diagrams for the receive/transmit buffer, which are shown in the
following sections, illustrate:

- How the process data objects in the receive and transmit buffers are distributed to the
receive and transmit words.

- Which associated target and source parameters for the receive and transmit words
have to be interconnected (highlighted).

Note

The SINAMICS source and target parameters, which are interconnected with the receive
and transmit words, are listed in the "SINAMICS parameter" column in the "Objects in drive
profile DSP 402" table.

See also
Objects in drive profile DSP402 (Page 5-17)
Function diagrams (Page A-2)

CANopen interface
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3.6.2.1 Interconnecting the receive buffer
Introduction
In the receive buffer, the following are interconnected for the transmission message frames:
* Control word (PZD 1)
» Set velocity (PZD 2+3)
* Set torque (PZD 4)
Steps
To interconnect the set velocity process data object in PZD receive word 2+3 (32 bit), for
example, interconnect the following target and source parameters:
* SINAMICS target parameter for the set velocity (p1155[0] => 32 bit, see "Objects in drive
profile DSP402" table)
Table 3-15  Excerpt of "Objects in drive profile DSP402"
OD index | Sub- Object name SINAMICS Transmissio | Data type | Default values read/
(hex) index parameter n write
(hex)
60FF Target velocity Without ramp- SDO/PDO | Integer32 - rw
Set velocity function
generator ->
p1155[0]
With ramp-
function
generator ->
p1070
* Source parameter r8860[1] => 32 bit in the receive buffer (see the following diagram; the
source parameter for the set velocity is highlighted accordingly).
CANopen interface
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Figure 3-30 Excerpt of function diagram: receive buffer

Note

You can now interconnect the process data objects listed below.
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3.6 Interconnecting process data in the receive and transmit buffers

Control word (PZD 1 16 bit)

The control word is interconnected automatically with source parameter p8890 as a
SINAMICS target parameter during initial commissioning.

You do not have to interconnect the control word.

Set velocity (PZD 2+3 32 bit)

The following table shows the p parameter for the set velocity, which has to be
interconnected with the corresponding source.

Table 3-16  Interconnect set velocity

Target Source Meaning
(sink) PZD 2+3
p1155[0] r8860 [1] Speed setpoint 1

Interconnect p parameter p1155 [0] with r parameter r8860 [1] for the setpoint velocity (32-bit
data type) by carrying out the following:

1. In the project navigator, choose Drive_1 > Open-loop/closed-loop control and double-click
Setpoint addition.

2. Choose Speed setpoint1 > Further interconnections.
3. Interconnect parameter p1155 [0] with r8860 [1] = PZD 2+3.

Set torque (PZD 4 16 bit)

The following table shows the p parameter for the set torque, which has to be interconnected
with the corresponding source.

Table 3-17  Interconnect the set torque

Target Source Meaning
(sink) PZD 4
p1513[0] r8850 [3] Additional torque

Interconnect p parameter p1513 [0] with r parameter r8850 [3] for the set torque by carrying
out the following:

1. In the project navigator, choose Drive_1 > Open-loop/closed-loop control and double-click
Torque setpoints.

2. Choose Supplementary torque 2 > Further interconnections.
3. Interconnect parameter p1513 [0] with r8850 [3] = PZD 4.
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Note

To ensure that the set torque becomes active, it still has to be interconnected with a free
bit of the control word. This can be carried out in this dialog box by choosing
Speedftorque control > Further interconnections (p1051 [0] with bit 14 from r8890).

3.6.2.2 Interconnecting the transmit buffer

Introduction
In the transmit buffer, interconnect the following for the transmission message frames:

* CBC status word (PZD 1)
e Actual velocity (PZD 2+3)
e Actual torque (PZD 4)

Steps

To interconnect the CBC status word process data object in PZD transmit word 1 (16 bit), for
example, proceed as follows. Interconnect the following source and target parameters:

* SINAMICS source parameters for the CBC status word (r8784 => 16 bit, see "Objects in
drive profile DSP402" table)

Table 3-18  Excerpt of "Objects in drive profile DSP402"

OD index | Sub- Object name SINAMICS Transmissio | Data type Default values | read/

(hex) index parameter n write
(hex)

6041 statusword r8784 PDO/SDO |Unsigned16 |- ro

* Target parameter p8851[0] => 16 bit in the transmit buffer (see the following diagram; the
target parameter for the CBC status word is highlighted accordingly).
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3-46

Excerpt of function diagram: transmit buffer

Note

You can now interconnect the process data objects listed below.
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CBC status word (PZD1 16 bit)

The following table shows the p parameter for the CBC status word, which has to be
interconnected with the corresponding source.

Table 3-19  Interconnect the CBC status word

Target (sink) Source Meaning
PZD1
p8851 [0] r8784 CBC status word

Interconnect p parameter p8851 [0] with r parameter r8784 for the CBC status word by
carrying out the following:

1. In the project navigator, search for parameter p8851 [0] by choosing Drive_1 > right-click
> Expert > Expert list.

2. Interconnect parameter p8851 [0] = PZD 1 with the associated r parameters (r8784).

Actual velocity (PZD 2+3 32 bit)

CANopen interface

The following table shows the p parameter for the actual velocity, which has to be
interconnected with the corresponding source.

Table 3-20  Interconnect the actual velocity

Target (sink) Source Meaning
PZD 2+3
p8861 [1] r0063 Actual speed value

Interconnect p parameter p8861 [1] with r parameter r0063 for the actual velocity by carrying
out the following:

1. In the project navigator, search for parameter p8861 [1] by choosing Drive_1 > right-click
> Expert > Expert list.

2. Interconnect parameter p8861 [1] = PZD 2 + 3 with the associated r parameters (r0063).
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Actual torque (PZD 4 16 bit)

The following table shows the p parameter for the actual torque, which has to be
interconnected with the corresponding source.

Table 3-21  Interconnect the actual torque

Target (sink) Source Meaning
PZD 4
p8851 [3] r0080 Actual torque value

Interconnect p parameter p8851 [3] with r parameter r0080 for the actual velocity by carrying
out the following:

1. In the project navigator, search for parameter p8851 [3] by choosing Drive_1 > right-click
> Expert > Expert list.

2. Interconnect parameter p8851 [3] = PZD 4 with the associated r parameters (r0080).

Actual position value (PZD 5+6 32 bit)

The following table shows the p parameter for the actual position value, which has to be
interconnected with the corresponding source.

Table 3-22  Interconnect the actual position value

Target (sink) Source Meaning
PZD 5+6
p8861 [4] r0482 Actual position value

Interconnect p parameter p8851 [3] with r parameter r0482 for the actual position value by
carrying out the following:

1. In the project navigator, search for parameter p8861 [4] by choosing Drive_1 > right-click
> Expert > Expert list.

2. Interconnect parameter p8861 [4] = PZD 5 + 6 with the associated r parameters (r0482).

3.6.2.3 Interconnecting an additional drive object

Steps

3-48

To interconnect the next drive object (Single Motor Module 2), repeat the steps described in
"Interconnecting transmission message frames in the receive buffer" and "Interconnecting
transmission message frames in the transmit buffer".

When carrying out the steps, choose Drive_2 in the project navigator.

CANopen interface
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3.7 Load the projects from the drive unit fo the PC/PG in ONLINE mode and save them

3.7 Load the projects from the drive unit to the PC/PG in ONLINE mode
and save them

Initial commissioning: procedure
In the table below, the current commissioning step is highlighted in bold:

Table 3-23  CANopen initial commissioning

Step Procedure
Make the hardware settings on CBC10.

2 Configure the drive unit using the STARTER commissioning tool in ONLINE mode.
Configure the COB IDs and process data objects for the receive and transmit message
frames.

4 Interconnect the receive and transmit buffers.

5 In ONLINE mode, load the projects from the drive unit to the PC/PG and save.

Prerequisite

You are in ONLINE mode in STARTER and have completed the initial commissioning
procedure.

CANopen interface
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3.7 Load the projects from the drive unit to the PC/PG in ONLINE mode and save them

Steps

To store the data configured ONLINE in the STARTER project on the PG/PC, proceed as
follows:

1. In the project navigator, select Drive unit_126. Click the Load to PG function key (see
screenshot below).

P STARTER - Project_CANopen_0_1 - [SERYD_03 - Expert list] -1ofx|
(W] Project Drive Edit Targebsystem View Options Window Help -18] x|

| Dl &) £]5]e)| o] ] |Fe sl 2 = || el [ 28]
i

J | Load to PG

=k =
=B Project_CAMapen_0_1 - | “ Y|T| il J | ‘
ﬁ Insert single drive B I
= §effl Drive_unk_addrd

-1 Autamatic configuration Parameter D | + | + [Parameter text Online value SERVO_03 Unit [l Acces i =

> Overview HE705(0] + |  |CBCreceive PDO 7, PDO COB-ID |COODDBEDH E Ready torun |3 o FFFFFFFFH

1> Corfiguration RATOID] + | |CBC receive PDO &, PDO COR-ID | COOODEEDH : Readytorun |3 oH FFFFFFFFH

i) Topology o710 + | |CBC receive mapping for REDO 1, 6040001 0H E Readytarun |3 o FFFFFFFFH

210 A 02 E711[0] + | |CBC receive mapping for RPDO 2, B0400010H E Ready torun |3 oH FFFFFFFFH

H > Configuration E712(0 + | |CBC receive mapping for RPDO 3, 0400010H ; Ready torun |3 oo FFFFFFFFH

> Contral lagic 71 30 + | |CBC receive mapping for RPDO 4, 50400010H - Reatytarun |3 oH FFFFFFFFH

[ Functions RET1 (0] + CBC receive mapping for RPDO 5, 0H i Reacly to run [3 0H FFFFFFFFH

. E®» Communication p8715(0] + CHC receive mapping for RPDO B, OH B Readytorun |3 oH FFFFFFFFH

{ @3 Disgnostics PE718[0] + CBC receive mapping for RPDO 7, 0H - Reacly torun |3 oH FFFFFFFFH

S CU_126 871 7[0] + | |cBC receive mapping far RPDO 8,/ 0H i Reatty tarun |3 o FFFFFFFFH

72000 - | |cBCtransmit FBO 1, PDO COB-ID |40000183H E Ready torun |3 H FFFFFFFFH

> Configuration
paT2001 CBC trensmit PDO 1, PDO transmi [FEH E Ready torun |3 oo FFFFFFFFH
> Contrallogic
- a7 2002 CBC transmit PDO 1, Ikt time|0H - Reaty torun |3 o FFFFFFFFH
8= Inputs outputs

Figure 3-32 "Load to PG" function key

2. Carry out the following:

— When the system asks "Are you sure?", click Yes. The system now starts loading the
data.

— When the system informs you that the data was successfully loaded, click OK.
Click the Disconnect from target system function key.
4. Carry out the following:
— Changes in the drive unit...
— Save data, for SERVO_3

— When the system informs you that the data was successfully copied from RAM to
ROM, click OK.

—  When the system prompts you to confirm that you want the data to be loaded to the
PG, click Yes.

— When the system informs you that the data was successfully loaded to the PG, click
OK.

— Save data, for SERVO_4

— When the system informs you that the data was successfully copied from RAM to
ROM, click OK.

— When the system prompts you to confirm that you want the data to be loaded to the
PG, click Yes.

— When the system informs you that the data was successfully loaded to the PG, click
OK.

5. STARTER is in OFFLINE mode.
Click Project > Save as...
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3.7 Load the projects from the drive unit fo the PC/PG in ONLINE mode and save them

Note

This completes initial commissioning for the CANopen interface.
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Diagnosis 4

Section content

CANopen supports a standardized system for detecting, describing, and signaling device
errors with the following equipment:

* One emergency object per drive unit
* A device-internal error list ("predefined error field")

* An error register

Note

See also the following standards:

- CiA DS-301 V4.01 (Application Layer and Communication Profile)
- CiA DS-402 V2.0 (Device Profile for Drives and Motion Control)

4.1 Emergency object

Introduction

Error statuses for each drive unit are signaled via the high-priority 8-byte emergency object
(error message).

The relevant parameters are located:
* In the object directory index 1014 hex (COB ID EMCY) and 1015 hex (inhibit time EMCY)
e With SINAMICS S120 in parameter p8603 of the CU320

When an error occurs, an error message frame is sent to the identifier set in object 1014
hex.

In CANopen, errors are assigned error codes which, in turn, are sub-divided into current
errors, voltage errors, and so on. SINAMICS S120 outputs the same code for each error
(generat error 1000).

CANopen interface
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4.2 Drive-unit-infernal error list ("predefined error field")

Emergency message frame

When an error occurs, the CANopen drive unit automatically transmits an emergency

message asynchronously. The emergency message is structured as follows (see table
below):

Table 4-1 Structure of the emergency message frame

Byte0  |Byte 1 Byte 2 Byte 3 Byte4 |Byte5 Byte 6 Byte 7

Error code Error Drive Fault number Reserved | Reserved
register object
number

The CANopen error code is in byte 0 and 1. In SINAMICS S120, this is always generic error
1000 hex.

Byte 3 contains the number of the drive object from which the error originated.

Alarms that do not result in a shutdown are indicated only by the alarm bit or fault bit in the
status word and do not trigger an emergency message. Faults trigger emergency messages
and cause the drives to be shut down. The master can then read the alarm or fault during a
period of free bus time. The fault message frame can be suppressed by setting bit 31 in
object 1014 hex.

4.2 Drive-unit-internal error list ("predefined error field")

Introduction
The drive-unit-internal error list ("predefined error field") can be read via:
* Object directory index 1003 hex
* SINAMICS S120 parameter p8611 in the CU320

This list contains the individual faults diagnosed in a drive unit. The faults are listed in the
order in which they occur, along with the fault code and additional, device-specific
information.

4.3 Error register

Introduction
The 1-byte error register can be read via:
* Object directory index 1001 hex
* SINAMICS S120 parameter p8601 in the CU320

The register displays any drive unit errors that have occurred and their type.
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4.3 Error register

Note
CANopen SINAMICS 120 can only display "Generic Error 1000 hex" errors.
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Communication objects 5

Section content

This section contains a table of the objects (data values) that are used in SINAMICS S120
for communication via the CANopen interface. This includes:

e Drive-independent CU320 communication objects
¢ Drive-dependent communication objects
* Objects in drive profile DSP402

The objects are stored in an object directory.

See also
CANopen object directory (Page 1-8)

CANopen interface
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5.1 Drive-independent CU320 communication objects

5.1 Drive-independent CU320 communication objects
Overview
The following table lists the object directory with the index of the individual drive-independent
CU320 communication objects. The column "SINAMICS parameter" shows the parameter
range in which they are located for SINAMICS S120.
Table 5-1 Drive-independent CU320 communication objects
OD index |Sub- Object name SINAMICS Transmissi | Data type Default read/
(hex) index parameter on values write
(hex)
1000 Device type r8600 SDO Unsigned32 - ro
1001 Error register r8601 SDO Unsigned8 - ro
1003 Predefined error field | p8611 SDO Unsigned32 0 rw
[0...82]
0 Number of errors p8611.0 SDO Unsigned32 0 rw
1 Number of module p8611.1 SDO Unsigned32 0 rw
2 Number of errors: p8611.2 SDO Unsigned32 0 rw
module 1
3-9 Standard error field: | p8611.3- SDO Unsigned32 0 rw
module 1 p8611.9
A Number of errors: p8611.10 SDO Unsigned32 0 w
module 2
B-11 Standard error field: | p8611.11- SDO Unsigned32 0 rw
module 2 p8611.17
12 Number of errors: p8611.18 SDO Unsigned32 0 w
module 3
12-19 Standard error field: | p8611.19- SDO Unsigned32 0 rw
module 3 p8611.25
1A Number of errors: p8611.26 SDO Unsigned32 0 w
module 4
1B-21 Standard error field: | p8611.27- SDO Unsigned32 0 rw
module 4 p8611.33
22 Number of errors: p8611.34 SDO Unsigned32 0 w
module 5
23-29 Standard error field: | p8611.35- SDO Unsigned32 0 rw
module 5 p8611.41
2A Number of errors: p8611.42 SDO Unsigned32 0 w
module 6
2B-31 Standard error field: | p8611.43- SDO Unsigned32 0 rw
module 6 p8611.49
32 Number of errors: p8611.50 SDO Unsigned32 0 rw
module 7
33-39 Standard error field: | p8611.51- SDO Unsigned32 0 rw
CANopen interface
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5.1 Drive-independent CU320 communication objects

OD index |Sub- Object name SINAMICS Transmissi | Data type Default read/
(hex) index parameter on values write
(hex)
module 7 p8611.57
3A Number of errors: p8611.58 SDO Unsigned32 0 rw
module 8
3B-41 Standard error field: | p8611.59- SDO Unsigned32 0 rw
module 8 p8611.65
1005 SYNCH COB ID p8602.0 SDO Unsigned32 128 rw
1006 Communication cycle | p8602.1 SDO Unsigned32 128 rw
period
1008 Manufacturer device SDO
name
100A Manufacturer r0018 SDO Unsigned32 - ro
software version
100C Guard time p8604.0 SDO Unsigned16 0 w
100D Life time factor p8604.1 SDO Unsigned16 0 rw
1010 Store parameters p0977 SDO Unsigned16 0 rw
0 Largest subindex SDO
supported
Save all parameters | p0977 SDO Unsigned16 w
2 Save communication | p0977 SDO Unsigned16 0 rw
parameters (0x1000-
0x1fff)
3 Save application- p0977 SDO Unsigned16 0 rw

related parameters
(0x6000-0x9fff)

1011 Restore default p0976 SDO Unsigned16 0 rw
parameters
0 Largest subindex SDO
supported
1 Restore all default p0976 SDO Unsigned16 0 rw
parameters
2 Restore p0976 SDO Unsigned16 0 rw

communication
default parameters
(0x1000-0x1fff)

3 Restore application p0976 SDO Unsigned16 0 rw
default parameters
(0x6000-0x9fff)

1014 COB ID emergency | p8603.0 SDO Unsigned32 rw
1017 Producer heartbeat | p8606 SDO Unsigned16 0 rw
time

1018 Identy Object r8607[0...3] Unsigned32 - ro
0 Number of entries SDO
1 Vendor ID r8607.0 SDO Unsigned32 - ro
2 Product code r8607.1 SDO Unsigned32 - ro
3 Revision number r8607.2 SDO Unsigned32 - ro
4 Serial number r8607.3 SDO Unsigned32 0 ro
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5.1 Drive-independent CU320 communication objects

OD index |Sub- Object name SINAMICS Transmissi | Data type Default read/
(hex) index parameter on values write
(hex)
1027 Module list
0 Number of entries r0102 SDO Unsigned16 - ro
1-8 Module ID p0107 SDO Integer16 0 rw
[0...15]
1029 Error behavior
0 No. of error classes SDO
1 Communication Error | p8609.0 SDO Unsigned32 1 rw
2 Device profile or p8609.1 SDO Unsigned32 1 rw
manufacturer-specific
error
1200 1st server SDO
parameter
0 Number of entries SDO
1 COB ID client -> r8610.0 SDO Unsigned32 - ro
server (rx)
2 COB ID server -> r8610.1 SDO Unsigned32 - ro
client (tx)
41AE Baud rate selection p8622 SDO Integer16 6 rw
(20kBit/s)
41B6 Virtual objects p8630 SDO Unsigned16 rw
[0...2]
0 Axe number p8630.0 Unsigned16 1 rw
1 Sub-index range p8630.1 Unsigned16 0 rw
2 Parameter range p8630.2 Unsigned16 0 rw
CANopen interface
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5.2 Drive-dependent communication objects

5.2 Drive-dependent communication objects

Introduction

Eight transmit/receive PDOs can be parameterized for each drive, whereby a total of 25
PDOs (channels) must not be exceeded.

Each PDO contains:
e Communication parameters

* Mapping parameters (max. 8 bytes/4 words/64 bits)

Rule

In the following tables, the first PDO is highlighted in bold to indicate that the communication
and mapping parameters for one PDO are related.

The "Predefined connection set" column contains the predefined values for the "predefined
connection set".
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5.2 Drive-dependent communication objects

5.2.1 Table: communication objects for receive PDOs
Overview
The following table lists the object directory with the index of the individual drive-dependent
communication objects for the receive PDOs of the first drive object:
Table 5-2 Drive-dependent communication objects for receive PDOs
OD index | Sub- Object name SINAMICS | Transmiss | Data type Predefined read/
(hex) index parameter ion connection set write
(hex)
1400 Receive PDO 1
communication
parameter
0 Largest sub-index SDO Unsigned8 2 ro
supported
1 COB ID used by p8700.0 SDO Unsigned32 200 hex + node |rw
PDO ID
2 Transmission type | p8700.1 SDO Unsigned8 FE hex w
1401 Receive PDO 2
communication
parameter
0 Largest sub-index SDO Unsigned8 2 ro
supported
1 COB ID used by p8701.0 SDO Unsigned32 300 hex + node rw
PDO ID
2 Transmission type p8701.1 SDO Unsigned8 FE hex rw
1402 Receive PDO 3
communication
parameter
0 Largest sub-index SDO Unsigned8 2 ro
supported
1 COB ID used by p8702.0 SDO Unsigned32 400 hex + node rw
PDO ID
2 Transmission type p8702.1 SDO Unsigned8 FE hex rw
1403 Receive PDO 4
communication
parameter
0 Largest sub-index SDO Unsigned8 2 ro
supported
1 COB ID used by p8703.0 SDO Unsigned32 500 hex + node | rw
PDO ID
2 Transmission type | p8703.1 SDO Unsigned8 FE hex rw
1404 Receive PDO 5
communication
parameter
CANopen interface
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5.2 Drive-dependent communication objects

OD index | Sub- Object name SINAMICS | Transmiss | Data type Predefined read/
(hex) index parameter ion connection set write
(hex)

0 Largest sub-index SDO Unsigned8 2 ro
supported

1 COB ID used by p8704.0 SDO Unsigned32 C000 06EOQ hex rw
PDO
2 Transmission type p8704.1 SDO Unsigned8 FE hex w

1405 Receive PDO 6
communication
parameter

0 Largest sub-index SDO Unsigned8 2 ro
supported

1 COB ID used by p8705.0 SDO Unsigned32 C000 06EO hex rw
PDO
2 Transmission type p8705.1 SDO Unsigned8 FE hex rw

1406 Receive PDO 7
communication
parameter

0 Largest sub-index SDO Unsigned8 2 ro
supported
1 COB ID used by p8706.0 SDO Unsigned32 C000 06EO hex rw
PDO
2 Transmission type | p8706.1 SDO Unsigned8 FE hex rw

1407 Receive PDO 8
communication
parameter

0 Largest sub-index SDO Unsigned8 2 ro
supported

1 COB ID used by p8707.0 SDO Unsigned32 C000 06EO hex rw
PDO

2 Transmission type | p8707.1 SDO Unsigned8 FE hex rw

1600 Receive PDO 1
mapping parameter

0 Number of mapped SDO Unsigned8 1 ro
application objects
in PDO

1 PDO mapping for p8710.0 SDO Unsigned32 6040 hex w
the first application
object to be mapped
2 PDO mapping for p8710.1 SDO Unsigned32 0 w
the second
application object to
be mapped

3 PDO mapping for p8710.2 SDO Unsigned32 0 w
the third application
object to be mapped
4 PDO mapping for p8710.3 SDO Unsigned32 0 w
the fourth
application object to
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5.2 Drive-dependent communication objects

OD index
(hex)

Sub-
index
(hex)

Object name

SINAMICS
parameter

Transmiss
ion

Data type

Predefined
connection set

read/
write

be mapped

1601

Receive PDO 2
mapping parameter

Number of mapped
application objects
in PDO

SDO

Unsigned8

ro

PDO mapping for
the first application
object to be mapped

p8711.0

SDO

Unsigned32

6040 hex

PDO mapping for
the second
application object to
be mapped

p8711.1

SDO

Unsigned32

60FF hex

PDO mapping for
the third application
object to be mapped

p8711.2

SDO

Unsigned32

PDO mapping for
the fourth
application object to
be mapped

p8711.3

SDO

Unsigned32

1602

Receive PDO 3
mapping parameter

Number of mapped
application objects
in PDO

SDO

Unsigned8

ro

PDO mapping for
the first application
object to be mapped

p8712.0

SDO

Unsigned32

6040 hex

PDO mapping for
the second
application object to
be mapped

p8712.1

SDO

Unsigned32

6071 hex

PDO mapping for
the third application
object to be mapped

p8712.2

SDO

Unsigned32

PDO mapping for
the fourth
application object to
be mapped

p8712.3

SDO

Unsigned32

1603

Receive PDO 4
mapping parameter

Number of mapped
application objects
in PDO

SDO

Unsigned8

ro

PDO mapping for
the first application
object to be mapped

p8713.0

SDO

Unsigned32

6040 hex

PDO mapping for
the second

p8713.1

SDO

Unsigned32

60FF hex

5-8

CANopen interface

Commissioning Manual, 12.2004 Edition, 6SL3097-2AA00-0BP1



Communication objects

5.2 Drive-dependent communication objects

OD index | Sub- Object name SINAMICS | Transmiss | Data type Predefined read/
(hex) index parameter ion connection set write
(hex)
application object to
be mapped
3 PDO mapping for p8713.2 SDO Unsigned32 6071 hex rw

the third application
object to be mapped

4 PDO mapping for p8713.3 SDO Unsigned32 0 rw
the fourth
application object to
be mapped

1604 Receive PDO 5
mapping parameter

0 Number of mapped SDO Unsigned8 0 ro
application objects
in PDO

1 PDO mapping for p8714.0 SDO Unsigned32 0 rw
the first application
object to be mapped

2 PDO mapping for p8714.1 SDO Unsigned32 0 rw
the second
application object to
be mapped

3 PDO mapping for p8714.2 SDO Unsigned32 0 rw

the third application
object to be mapped
4 PDO mapping for p8714.3 SDO Unsigned32 0 rw
the fourth
application object to
be mapped

1605 Receive PDO 6
mapping parameter

0 Number of mapped SDO Unsigned8 0 ro
application objects
in PDO

1 PDO mapping for p8715.0 SDO Unsigned32 0 rw
the first application
object to be mapped

2 PDO mapping for p8715.1 SDO Unsigned32 0 rw
the second
application object to
be mapped

3 PDO mapping for p8715.2 SDO Unsigned32 0 rw

the third application
object to be mapped
4 PDO mapping for p8715.3 SDO Unsigned32 0 w
the fourth
application object to
be mapped

1606 Receive PDO 7
mapping parameter

CANopen interface
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Communication objects

5.2 Drive-dependent communication objects

OD index
(hex)

Sub-
index
(hex)

Object name

SINAMICS
parameter

Transmiss | Data type

ion

Predefined
connection set

read/
write

Number of mapped
application objects
in PDO

SDO

Unsigned8

ro

PDO mapping for
the first application
object to be mapped

p8716.0

SDO

Unsigned32

PDO mapping for
the second
application object to
be mapped

p8716.1

SDO

Unsigned32

PDO mapping for
the third application
object to be mapped

p8716.2

SDO

Unsigned32

PDO mapping for
the fourth
application object to
be mapped

p8716.3

SDO

Unsigned32

1607

Receive PDO 8
mapping parameter

Number of mapped
application objects
in PDO

SDO

Unsigned8

ro

PDO mapping for
the first application
object to be mapped

p8717.0

SDO

Unsigned32

PDO mapping for
the second
application object to
be mapped

p8717.1

SDO

Unsigned32

PDO mapping for
the third application
object to be mapped

p8717.2

SDO

Unsigned32

PDO mapping for
the fourth
application object to
be mapped

p8717.3

SDO

Unsigned32

5-10

Note

Each additional drive begins with the description in an offset of 40 hex.
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Communication objects

5.2 Drive-dependent communication objects

5.2.2 Table: communication objects for transmit PDOs

Overview

The following table lists the object directory with the index of the individual drive-dependent
communication objects for the transmit PDOs of the first drive object:

Table 5-3 Drive-dependent communication objects for transmit PDOs

OD index | Sub- Object name SINAMICS | Transmissio | Data type Predefined read/
(hex) index parameter |n connection set write
(hex)
1800 Transmit PDO 1
communication
parameter
0 Largest sub-index SDO Unsigned8 5 ro
supported
1 COB ID used by p8720.0 SDO Unsigned32 180 hex + node ID | rw
PDO
2 Transmission type | p8720.1 SDO Unsigned8 FE hex w
3 Inhibit time p8720.2 SDO Unsigned16 0 rw
4 Compatibility entry | p8720.3 SDO Unsigned8 3 rw
5 Event timer p8720.4 SDO Unsigned16 0 w
1801 Transmit PDO 2
communication
parameter
0 Largest sub-index SDO Unsigned8 5 ro
supported
1 COB ID used by p8721.0 SDO Unsigned32 280 hex + node ID | rw
PDO
2 Transmission type | p8721.1 SDO Unsigned8 FE hex rw
3 Inhibit time p8721.2 SDO Unsigned16 0 rw
4 Compatibility entry | p8721.3 SDO Unsigned8 0 rw
5 Event timer p8721.4 SDO Unsigned16 0 rw
1802 Transmit PDO 3
communication
parameter
0 Largest sub-index SDO Unsigned8 5
supported
1 COB ID used by p8722.0 SDO Unsigned32 380 hex + node ID |rw
PDO
2 Transmission type | p8722.1 SDO Unsigned8 FE hex rw
3 Inhibit time p8722.2 SDO Unsigned16 0 rw
4 Compatibility entry | p8722.3 SDO Unsigned8 0 rw
5 Event timer p8722.4 SDO Unsigned16 0 rw
1803 Transmit PDO 4
communication
parameter

CANopen interface
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Communication objects

5.2 Drive-dependent communication objects

OD index | Sub- Object name SINAMICS | Transmissio | Data type Predefined read/
(hex) index parameter |n connection set write
(hex)
0 Largest sub-index SDO Unsigned8 5 ro
supported
1 COB ID used by p8723.0 SDO Unsigned32 480 hex + node ID |rw
PDO
2 Transmission type | p8723.1 SDO Unsigned8 FE hex rw
3 Inhibit time p8723.2 SDO Unsigned16 0 rw
4 Compatibility entry | p8723.3 SDO Unsigned8 0 rw
5 Event timer p8723.4 SDO Unsigned16 0 w
1804 Transmit PDO 5
communication
parameter
0 Largest sub-index SDO Unsigned8 5 ro
supported
1 COB ID used by p8724.0 SDO Unsigned32 C000 06EOQ hex w
PDO
2 Transmission type | p8724.1 SDO Unsigned8 FE hex rw
3 Inhibit time p8724.2 SDO Unsigned16 0 rw
4 Compatibility entry | p8724.3 SDO Unsigned8 0 rw
5 Event timer p8724.4 SDO Unsigned16 0 rw
1805 Transmit PDO 6
communication
parameter
0 Largest sub-index SDO Unsigned8 5 ro
supported
1 COB ID used by p8725.0 SDO Unsigned32 C000 06EO hex rw
PDO
2 Transmission type | p8725.1 SDO Unsigned8 FE hex rw
3 Inhibit time p8725.2 SDO Unsigned16 0 rw
4 Compatibility entry | p8725.3 SDO Unsigned8 0 rw
5 Event timer p8725.4 SDO Unsigned16 0 rw
1806 Transmit PDO 7
communication
parameter
0 Largest sub-index SDO Unsigned8 5 ro
supported
1 COB ID used by p8726.0 SDO Unsigned32 C000 06EOQ hex rw
PDO
2 Transmission type | p8726.1 SDO Unsigned8 FE hex rw
3 Inhibit time p8726.2 SDO Unsigned16 0 rw
4 Compatibility entry | p8726.3 SDO Unsigned8 0 rw
5 Event timer p8726.4 SDO Unsigned16 0 rw
1807 Transmit PDO 8
communication
parameter
0 Largest sub-index SDO Unsigned8 5 ro
CANopen interface
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Communication objects

5.2 Drive-dependent communication objects

OD index
(hex)

Sub-
index
(hex)

Object name

SINAMICS
parameter

Transmissio
n

Data type

Predefined
connection set

read/
write

supported

COB ID used by
PDO

p8727.0

SDO

Unsigned32

C000 06EO hex

2

Transmission type

p8727.1

SDO

Unsigned8

FE hex

Inhibit time

p8727.2

SDO

Unsigned16

0

Compatibility entry

p8727.3

SDO

Unsigned8

0

aldhw(iN

Event timer

p8727.4

SDO

Unsigned16

0

22|22

1A00

Transmit PDO 1

mapping
parameter

Number of
mapped
application objects
in PDO

SDO

Unsigned8

PDO mapping for
the first application
object to be
mapped

p8730.0

SDO

Unsigned32

6041 hex

PDO mapping for
the second
application object
to be mapped

p8730.1

SDO

Unsigned32

PDO mapping for
the third
application object
to be mapped

p8730.2

SDO

Unsigned32

PDO mapping for
the fourth
application object
to be mapped

p8730.3

SDO

Unsigned32

1A01

Transmit PDO 2

mapping
parameter

Number of mapped
application objects
in PDO

SDO

Unsigned8

ro

PDO mapping for
the first application
object to be
mapped

p8731.0

SDO

Unsigned32

6041 hex

PDO mapping for
the second
application object
to be mapped

p8731.1

SDO

Unsigned32

606C hex

PDO mapping for
the third
application object
to be mapped

p8731.2

SDO

Unsigned32

CANopen interface
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Communication objects

5.2 Drive-dependent communication objects

OD index
(hex)

Sub-
index
(hex)

Object name

SINAMICS
parameter

Transmissio
n

Data type

Predefined
connection set

read/
write

PDO mapping for
the fourth
application object
to be mapped

p8731.3

SDO

Unsigned32

1A02

Transmit PDO 3

mapping
parameter

Number of mapped
application objects
in PDO

SDO

Unsigned8

ro

PDO mapping for
the first application
object to be
mapped

p8732.0

SDO

Unsigned32

6041 hex

PDO mapping for
the second
application object
to be mapped

p8732.1

SDO

Unsigned32

6074 hex

PDO mapping for
the third
application object
to be mapped

p8732.2

SDO

Unsigned32

PDO mapping for
the fourth
application object
to be mapped

p8732.3

SDO

Unsigned32

1A03

Transmit PDO 4

mapping
parameter

Number of mapped
application objects
in PDO

SDO

Unsigned8

ro

PDO mapping for
the first application
object to be
mapped

p8733.0

SDO

Unsigned32

6041 hex

PDO mapping for
the second
application object
to be mapped

p8733.1

SDO

Unsigned32

6063 hex

PDO mapping for
the third
application object
to be mapped

p8733.2

SDO

Unsigned32

PDO mapping for
the fourth
application object
to be mapped

p8733.3

SDO

Unsigned32

1A04

Transmit PDO 5

5-14
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Communication objects

5.2 Drive-dependent communication objects

OD index | Sub- Object name SINAMICS | Transmissio | Data type Predefined read/
(hex) index parameter |n connection set write
(hex)
mapping
parameter
0 Number of mapped SDO Unsigned8 0 ro
application objects
in PDO
1 PDO mapping for | p8742.0 SDO Unsigned32 0 rw
the first application
object to be
mapped
2 PDO mapping for | p8742.1 SDO Unsigned32 0 rw
the second

application object
to be mapped

3 PDO mapping for | p8742.2 SDO Unsigned32 0 rw
the third
application object
to be mapped

4 PDO mapping for | p8742.3 SDO Unsigned32 0 rw
the fourth
application object
to be mapped
1A05 Transmit PDO 6

mapping
parameter

0 Number of mapped SDO Unsigned8 0 ro
application objects
in PDO

1 PDO mapping for | p8752.0 SDO Unsigned32 0 rw
the first application
object to be
mapped

2 PDO mapping for | p8752.1 SDO Unsigned32 0 rw
the second
application object
to be mapped

3 PDO mapping for | p8752.2 SDO Unsigned32 0 rw
the third
application object
to be mapped

4 PDO mapping for | p8752.3 SDO Unsigned32 0 rw
the fourth
application object
to be mapped
1A06 Transmit PDO 7

mapping
parameter

0 Number of mapped SDO Unsigned8 0 ro
application objects
in PDO

CANopen interface
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Communication objects

5.2 Drive-dependent communication objects

OD index
(hex)

Sub-
index
(hex)

Object name

SINAMICS
parameter

Transmissio
n

Data type

Predefined
connection set

read/
write

PDO mapping for
the first application
object to be
mapped

p8752.0

SDO

Unsigned32

PDO mapping for
the second
application object
to be mapped

p8752.1

SDO

Unsigned32

PDO mapping for
the third
application object
to be mapped

p8752.2

SDO

Unsigned32

PDO mapping for
the fourth
application object
to be mapped

p8752.3

SDO

Unsigned32

1A07

Transmit PDO 8

mapping
parameter

Number of mapped
application objects
in PDO

SDO

Unsigned8

ro

PDO mapping for
the first application
object to be
mapped

p8752.0

SDO

Unsigned32

PDO mapping for
the second
application object
to be mapped

p8752.1

SDO

Unsigned32

PDO mapping for
the third
application object
to be mapped

p8752.2

SDO

Unsigned32

PDO mapping for
the fourth
application object
to be mapped

p8752.3

SDO

Unsigned32

5-16

Note

Each additional drive begins with the description in an offset of 40 hex.
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Communication objects

5.3 Objects in drive profile DSP402

5.3 Obijects in drive profile DSP402
Overview
The following table lists the object directory with the index of the individual objects for the
drives. The column "SINAMICS parameter" shows the parameter range in which they are
located for SINAMICS S120.
CANopen currently supports profile velocity mode for SINAMICS S120.
Table 5-4 Objects in drive profile DSP402
OD index Sub- Object name SINAMICS Transmissio | Data type Default read/
(hex) index parameter n values write
(hex)
Predefinitions
67FF | | Single device type SDO
Common entries in the object dictionary
6007 Abort connection p8641 SDO Integer32 0 rw
option code
6502 Supported drive SDO Integer32
modes
6504 Drive manufacturer SDO String
Device control
6040 controlword p8890 PDO/SDO Unsigned16 - w
6041 statusword rg784 PDO/SDO Unsigned16 - ro
6060 Modes of operation p1300 SDO Integer16 - rw
6061 Modes of operation p1300 SDO Integer16 - rw
display
Factor group
6094 Velocity encoder
factor
01 Velocity encoder SDO Integer32
factor numerator
02 Velocity encoder SDO Integer32
factor denumerator
Profile velocity mode
6069 Velocity sensor r0061 SDO/PDO | Integer32 - ro
actual value
6063 Actual position value |r0482 SDO/PDO | Integer32 - ro
606B Velocity demand r1170 SDO/PDO | Integer32 - ro
value
606C Velocity actual value |r0063 Integer32 - ro
Actual velocity
6071 Target torque p1513[0] Integer16 - rw
Set torque
6074 Torque demand r0080 Integer16 - ro
value

CANopen interface
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Communication objects

5.3 Objects in drive profile DSP402

OD index Sub- Object name SINAMICS Transmissio | Data type Default read/
(hex) index parameter n values write
(hex)
Actual torque
60FF Target velocity Without ramp- | SDO/PDO | Integer32 - rw
Set velocity function
generator ->
p1155[0]
With ramp-
function
generator ->
p1070
Note
The drive objects for further SINAMICS drive objects in the drive profile are described with
an offset of 800 hex.
CANopen interface
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Parameters, faults and alarms, function diagrams, A

terminology

Section content

Note

All the parameters, faults, alarms, and function diagrams for CANopen in the SINAMICS
S120 drive line-up are described in the List Manual SINAMICS S120 /LH1/.

This section describes the parameters, faults, alarms, and function diagrams for CANopen in
the SINAMICS S120 line-up that are either not covered or are mentioned only briefly in the
List Manual.

The relevant description will be removed from this section as soon as the parameter, fault,
alarm, or function diagram is included in the List Manual.

A1 Parameters
The CANopen parameters are described in the List Manual SINAMICS S120 /LH1/.

A2 Faults and alarms
The CANopen faults and alarms are described in the List Manual SINAMICS S120 /LH1/.

CANopen interface
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Parameters, faults and alarms, function diagrams, terminology
A.3 Function diagrams

A3 Function diagrams

Overview

The following function diagrams are relevant for CANopen (see the diagrams on the
following pages):

¢ "Predefined connection set"

— CAN 10 Communication Board (CBC10) - receive telegram for predefined connection
set

— CAN 10 Communication Board (CBC10) - transmit telegram for predefined connection
set

* "Free PDO mapping"
— CAN 10 Communication Board (CBC10) - receive telegram for free PDO mapping
— CAN 10 Communication Board (CBC10) - transmit telegram for free PDO mapping

CANopen interface
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COB-ID for RPDO 1 PDO mapping for RPDO 1

p8700[0] p8710[0...3]

<2>
Automatic assignment of the
RPDO 1 RPDOs to the receive buffercq Receive buffer
— 60400010

PZD receive word 1

PZD receive word 2

> oworo

PZD receive word 3

S owor0

PZD receive word 4

> omo0R0

PZD receive word 5

> oworo

PZD receive word 6

DWORD

Z

PZD receive word 7

[T oworo

PZD receive word 8

>_|7F_g§6£> DWORD

PZD receive word 9

> bworo
vd

PZD receive word 10

T oworo

PZD receive word 11

T oworo

PZD receive word 12

>_|;_§ga:> DWORD

PZD receive word 13

>_|7F_e1_§‘ez:> DWORD

PZD receive word 14

> oworo

PZD receive word 15

> bworo

............. D =
p8701[0] p8711[0..3] |
RPDO 2
X452 I—] 60400010 : —
CAN bus | I~ 60FF0020 :
CANopen I 1 ¢ . 1
- Assigned
Receive telegram Evaluating as of RPDO 1,
s the p8702[0] p8712[0...3 {RPDO 2 .. RPDO 4|
COB-ID +and as
Object 1 tdceive word 1. —
RPDO 3 HE
. LT~ 60400010 . ||
o 4 |:> — 60710010 -4
° ] | Objects |
1 ] + tregtur
Object 4 : + more than once arg™
J p8703[0] p8713[0...3 i iassigned at the
i bathe place |
' receive
RPDO 4 H buffer. ||
— 60400010 : i
— 60FF0020 —
— 60710010 o

PZD receive word 16

}Ega:> DWORD

<1> To use automatic BICO interconnection for the STW, receive word 1 must be used as control word 1 (STW1).

<2> Telegram max. 4 words or 64 bits

CAN bus sampling

RPDO: Receive Process Data Objec]
COB-ID: CAN object identification

1 3 4 5 6 7 8
DO: SERVO fp_S01_9206_de.vsd Function
di - 9206 -
CAN 10 Communication Board (CBC10) - receive telegram for predef. conn. set (p8744 = 1) 13.05.04 V02.02.00 SINAMICS S
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DWORD
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DWORD
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DWORD
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DWORD

DWORD
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= =
o o
b3l z
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d
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=
d d d d

DWORD

DWORD

DWORD

DWORD

8867 17]

8867 18]
0]

8867 [11]
0

8867 [12]
0]

8867 [13]
0]

8867 [14]
0]

8857 [0]

i

CANopen transmit words 1...16

Diagnostic views
r8853[0...15]

Transmit buffer

COB-|

Automatic assignment of

transmi

t buffer to TPDOs

D for TPDO 1
p8720[0]

<1>

p8730[0...3]

PZD transmit word 1

8857 [1]

PZD transmit word 2

8857 2]

8857 [3]

~

PZD transmit word 3

PZD transmit word 4

8857 [4]

8857 [5]

o kel o kel kel
d d d d

PZD transmit word 5

PZD transmit word 6

8851 [6]

o

PZD transmit word 7

PZD transmit word 8

PZD transmit word 9

8857 [9]
0]

PZD transmit word 1

PZD transmit word 11

8857 [11]
0]

PZD transmit word 12

PZD transmit word 1

8857 [13]
0]

PZD transmit word 14

8857 [14]
0]

PZD transmit word 1

PZD transmit word 1

<1> The sum of the different objects must not exceed 16 words.

iObjects that

roceur

‘more than once are
iupdated from the
isame

itransmit

ibuffer.

PDO mapping for TPDO 1

;

TPDO 1
— 60410010 —

p8721[0] p8731[0...3]
TPDO 2

— 60410010 —
— 606C0020 | —

;

p8722[0] p8732[0...3]
TPDO 3

60410010 | —
60740010 | —

;

p8723[0] p8733[0...3]

;

TPDO 4
— 60410010 —
60630020 —

Evaluating
the

COB-ID and
transmission
type

(CAN bus sampling tim9

CANopen transmit
telegram

COB-ID

Object 1

e |

Object 4

X452
CAN bus

TPDO: Transmit Process Data Object
COB-ID: CAN object identification

1

2

6

7

8

DO: SERVO

fp_S01_9210_de.vsd

Function diagram

-9210 -

CAN 10 Communication Board (CBC10) - transmit telegram for predef. conn. set (p8744 = 1)

13.05.04

V02.02.00
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COB-ID for RPDO 1

PDO mapping for RPDO 1

CAN bus sampling

o~ p8700[0]  p8710[0...3]
L]
®e <2> Automatic assignment of the
®. RPDO 1 RPDOs to the receive buffer <1 Receive buffer [f8890.0 ) Bit0
Ll .
N.} 1 Object 1 bR LILIIARERLEELIERIELIY — PZD receive word 1 I m =_r8890.15 Bl't 15
X451 : DWORD (8910 ) Bit0
CAN bus —  Obect2  — || p7D receive word 2 0T > T8897.15 ) Bit 15
oN L | oObjects | }MDWORD 88920 ) Bit0
®e Obiect 4 — PZD receive word 3 '§§§p g > [r8892.15 ) Bit 15
— ec — .
e i ) o }MDWORD (88330 ) Bit0
. ssigned as of . - [r8893.75 ) Bit 15
e’ RPDO 1, RPDO 2 ... RPDOp—| PZD receive word 4 (88500 >
X452 p8701[0] p8711[0...3] [and as of receive buffer wor }M DWORD
CAN bus 1 — PZD receive word 5 '§§§§ E >
- - > owoRD
RPD — PZD receive word 6 '§§§§ § >
— Object 1 — 8860 [5] DWORD
CANopen — PZD receive word 7 8850 [6] >
Receive telegram — Object 2 — DWORD
Evaluating - L1 PZD receive word 8 [B850TTT >
COB-ID — Object 3 —
COB-ID DWORD
Object 1 - Object 4 - — PZD receive word 9 '§§§p § >
8860 [8] DWORD
. ° Objects that occur — PZD receive word 10 '§§§§ g >
\ |:> . more than once are 8860 [0 DWORD
. ° assigned at the sample .
. N — PZD receive word 11 r8850 [10] >
. place in theceive
p8707[0] P8717[0...3] buffer. r8860 [10] > DWORD
— PZD receive word 12 r8850 [11] >
Object 4 CEReR }M DWORD
I— PZD receive word 13 {8850 12 >
—{  Objectt  [— }M DWORD
— PZD receive word 14 r§§§g jg >
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Parameters, faults and alarms, function diagrams, terminology

A4

A.4 Glossary

Glossary

Explanation of this glossary (abridged)
Term in German Term in English 1) Abbrev.1)

Definition of the term in English 1) -> if available

Explanation of this glossary

Active Line Module Active Line Module none

Controlled, self-commutating feed/feedback unit (with —> "IGBT"s in feed/feedback device),
which supplies the DC link voltage for the —> "Motor Module"s.

Antrieb Drive none

The drive includes the motor (electric or hydraulic), the actuator (converter, valve), the
control unit, measuring system, and supply components (line infeed module, pressure
reservoir).

For electric drives, a distinction is made between a converter system and an inverter system.
With a converter system (e.g. —> "MICROMASTER 4"), the line infeed, the actuator, and the
control component form a single device from the point of view of the user. With an inverter
system (e.g. —> "SINAMICS S"), the supply is ensured by means of —> "Line Module"s,
thereby realizing a DC line to which the —> "Inverter"s (- "Motor Module"s) are connected.
The —> "Control unit" is implemented as a separate device and connected to the other
components by means of —> "DRIVE-CLiQ".

Antriebsgerét Drive Unit none

The drive unit includes all the components connected via —> "DRIVE-CLiQ" that are required
for carrying out drive tasks: -> "Motor Module" —> "Control Unit" —> "Line Module", and the
required —> "Firmware" and —> "Motor"s, but not additional components, such as filters or
reactors.

Several —> "Drive"s can be implemented in a drive unit.

See —> "Drive System".

Antriebskomponente Drive Component none

CANopen interface

Hardware component connected to a — "Control Unit" via —> "DRIVE-CLIQ", for example. —
> "Motor Module"s, —> "Line Module"s, —> "Motor"s, —> "Sensor Module"s, and —> "Terminal
Module"s.

The overall arrangement of a Control Unit including the connected drive components is
called a —> "Drive Unit".
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Antriebsobjekt Drive Object DO

A drive object is a self-contained software function with its own —> "Parameter"s and, if
necessary, its own —> "Fault"s and —> "Alarm"s. The drive objects may exist by default (e.g.
On Board 1/0) and may be easy to create (e.g. —> "Terminal Board" 30, TB30). It may also
be possible to create them more than once (e.g. —> "Servo Control"). As a rule, each drive
object has its own —> "STARTER" window for parameterization and diagnostic purposes.

Antriebs-Parameter Drive Parameter none

Parameters of a drive axis that include, for example, the parameters of the corresponding
controllers, as well as the motor and encoder data. The parameters of the higher-level
technology functions (positioning, ramp-function generator), however, are called —>
"Application Parameters".

See —> "Basic Unit System".

Antriebssystem Drive system none

The drive system includes all the components in a product family (e.g. SINAMICS) that
belong to a drive. A drive system comprises, for example, —> "Line Module"s, —> "Motor
Module"s, —> "Encoder"s, —> "Motor"s, —> "Terminal Module"s, and —> "Sensor Module"s, as
well as additional components (reactors, filters, cables, etc.).

See —> "Drive Unit".

Antriebsverband Drive line-up none

A drive line-up comprises a —> "Control Unit" as well as the —> "Motor Module"s and —> "Line
Module"s connected via -DRIVE-CLIiQ.

Basic Infeed Basic Infeed none

Overall functionality of an infeed with —> "Basic Line Module", including the required
additional components (filters, switching devices, etc.).

Basic Line Module Basic Line Module none

Unregulated line infeed unit (diode bridge or thyristor bridge, without feedback) for rectifying
the line voltage of the —> "DC Link".

CompactFlash Card CompactFlash Card none

Memory card for non-volatile storage of the drive software and corresponding —>
"Parameter"s. The memory card can be plugged into the —> "Control Unit" from outside.

Control Unit Control Unit CUxxx

Central control module in which the closed-loop and open-loop control functions for one or
more —> "SINAMICS" —> "Line Module"s and/or —> "Motor Module"s are implemented.
There are three types of Control Unit:

CANopen interface
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- SINAMICS Control Units (e.g. —> "CU320"
- SIMOTION Control Units (e.g. —> "D425" and —> "D435"
- SINUMERIK Control Units (e.g. NCU710, NCU720, and NCU730)

CU320 CU320 none
SINAMICS —> "Control Unit" with 4 —> "DRIVE-CLIiQ socket"s and 16 digital inputs/outputs.

Double Motor Module Double Motor Module keine

Two motors can be connected to and operated with a Double Motor Module.
See —> "Motor Module" —> "Single Motor Module"
Former term: —> "Double-axis module"

DRIVE-CLiQ DRIVE-CLiQ none

Abbreviation for "Drive Component Link with 1Q".

Communication system for connecting the different components of SINAMICS drive system
(e.g. —> "Control Unit" —> "Line Module"s —> "Motor Module"s —> "Motor"s and speed/position
encoders.

The DRIVE-CLIQ hardware is based on the Industrial Ethernet standard and uses twisted-
pair lines. The DRIVE-CLIQ line provides the transmit and receive signals, as well as the +24
V power supply.

Einspeisung Feeding Section none

Input component of a converter system for generating a DC link voltage to supply one or
more —> "Motor Module"s, including all the required components (e.g. —> "Line Module"s,
fuses, reactors, line filters, and firmware, as well as proportional computing power (if
required) in a —> "Control Unit".

externer Geber External encoder none

Position encoder that is not built in or mounted on the —> "Motor", but fitted instead via a
mechanical transmission element or mechanical intermediate element.

The external encoder (see —> "Externally-Mounted Encoder") is used for —> "Direct Position
Detection".

Geber Encoder none

An encoder is a measuring system that captures actual values for the speed and/or
angular/position values and makes them available for electronic processing. Depending on
the mechanical construction, encoders can be integrated in the —> "Motor" (—> "Motor
Encoder") or mounted on the external mechanics (- "External Encoder"). Depending on the
type of movement, a distinction is made between rotary encoders ("rotary transducers") and
translatory encoders (e.g. —> "Linear Encoder"s). In terms of measured value provision, a
distinction is made between —> "Absolute Encoder"s (code sensors) and —> "Incremental
Encoder"s.

See —> "Incremental Encoder TTL/HTL" —> "Incremental Encoder sin/cos 1 Vpp" —

> "Resolver".

CANopen interface
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Line Module Line Module none

A Line Module is a power component that generates the DC link voltage for one or more —
> "Motor Module"s from a 3-phase mains voltage.

In SINAMICS, three types of Line Module are available:

—> "Basic Line Module", —> "Smart Line Module" —> "Active Line Module".

The overall function of an infeed, including the required additional components (—> "Line
Reactor", proportional computing power in a —> "Control Unit", switching devices, etc.) is
called —> "Basic Infeed", —> "Smart Infeed", and —> "Active Infeed".

Motor Motor none

For the electric motors that can be driven by —> "SINAMICS", a basic distinction is made
between rotary and linear motors with regard to their direction of motion, and between
synchronous and induction motors with regard to their electromagnetic operating principle. In
SINAMICS, the motors are connected to a —> "Motor Module".

See —> "Synchronous Motor" —> "Induction Motor" —> "Built-In Motor" —> "Motor Encoder” -

> "External Encoder" —> "Third-Party Motor".

Motor Module Motor Module none

A Motor Module is a power component (DC-AC inverter) that supplies the power for the
connected motor(s).

Power is supplied through the —> "DC Link" of the —> "Drive Unit".

A Motor Module must be connected to a —> "Control Unit" via —> "DRIVE-CLiQ". The open-
loop and closed-loop control functions for the Motor Module are stored in the Control Unit.
—>"Single Motor Module"s and —> "Double Motor Module"s are available.

Motorgeber Motor Encoder none

An —> "Encoder" (e.g. —> "Resolver", —> "Incremental Encoder TTL/HTL", or —> "Incremental
Encoder sin/cos 1 Vpp" that is integrated in or attached to the motor.

The encoder detects the motor speed. In the case of synchronous motors, it can also detect
the rotor position angle (of the commutation angle for the motor currents).

For drives without an additional —> "Direct Position Measuring System", it is also used as a -
> "Position Encoder" for position control.

In addition to the motor encoders, —> "External Encoder"s for —> "Direct Position Sensing"
are available.

Option Board Option Board
PC board inserted in the —> "Control Unit" (e.g. a —> "Terminal Board" 30, TB30).

Option Slot Option Slot none

Slot for an optional module (e.g. in the —> "Control Unit").

Parameter Parameter keine

Variable quantity within the drive system that the user can read and, in some cases, write.
For —> "SINAMICS", all specifications defined in the —> "PROFIdrive" profile are defined by a

CANopen interface
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parameter.
See —> "Visualization Parameter"s and —> "Adjustable Parameter"s.

PROFIBUS PROFIBUS none

Field bus to IEC 61158, Sections 2 to 6.
The abbreviation "DP" is no longer included because PROFIBUS FMS is not standardized
and PROFIBUS PA (for Process Automation) is now part of the "general" —> "PROFIBUS".

Sensor Module Sensor Module SMCxx
SMEXxx
SMIxx

Hardware module for evaluating speed/position encoder signals and providing detected
actual values as numerical values at a —> "DRIVE-CLiQ Socket".

Three mechanical Sensor Module variants are available:

- SMCxx = Sensor Module Cabinet-Mounted

- SME = Sensor Module Externally Mounted (with a high degree of protection)

- SMI = Sensor Module Internal (integrated in the motor flange outlet).

Servoantrieb Servo Drive none

An electric servo drive comprises a motor, a —> "Motor Module", a —> "Servo Control" and, in
most cases, a speed and position —> "Encoder"

Electric servo drives are normally extremely precise and have a high dynamic response.
They are designed for cycle times to less than 100 ms, and often have a short-time overload
capacity, which enables quick acceleration. Servo drives are available as rotary and linear
drives and are used for machine tools, handling robots, and packaging machines.

Servoregelung Servo Control none

This type of control enables operation with an extremely high —> "Dynamic Response" and —
> "Precision" for —> "Motor"s with a —> "Motor Encoder".
In addition to speed control, position control can be implemented.

SITOP power SITOP Power none

—> "Electronics Power Supply" component.
Example: 24 V DC

Smart Line Module Smart Line Module none

Unregulated line infeed/feedback with a diode bridge for the infeed and stall-protected, line-
commutated feedback via —> "IGBT"s.
The Smart Line Module provides the DC link voltage for the —> "Motor Module"s.

CANopen interface
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STARTER STARTER none

STARTER assists with the startup and parameterization of the drive units. This tool can also
be used to execute the diagnostic functions required during servicing (e.g. PROFIBUS
diagnostics, function generator, trace).

See — "SIZER" —> "Engineering System".

Steuerwort Control Word STW

Bit-coded —> "Process data" word. —> "PROFIdrive" transmits this word at cyclic intervals to
control the drive states.

Terminal Board Terminal Board TBxx

Terminal expansion board that can be plugged in to the —> "Control Unit".
In —> "SINAMICS", for example, Terminal Board 30 (TB30) is available with analog and
digital I/0 terminals.

Terminal Module Terminal Module TMxx

Terminal expansion board that can be snapped onto the installation rail for installation in a
cabinet unit.

In —> "SINAMICS", the following Terminal Modules are available:

- TM3x = Terminal Modules with digital and analog I/O terminals

- TM4x = Terminal Modules with encoder emulation

Vektorregelung Vector Control

Vector control (field-oriented control) is a high-performance control type for induction
machines. It is based on an exact model calculation of the motor and two current
components that simulate and accurately control the flux and torque by means of software
algorithms, thereby enabling predefined speeds and torques to be observed and limited
accurately and with a good dynamic response.

Two vector control types exist:

Frequency control (—> "Sensorless Vector Control") and speed-torque control with speed
feedback (—> "Encoder").

Zustandswort Status Word ZSW

Bit-coded —> "Process Data" word. —> "PROFIdrive" transmits this word at cyclic intervals to
control the drive states.

CANopen interface
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