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Legal information

Warning notice system

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 only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

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

AAWARNING

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

A\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 relevant 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 product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products

Trademarks

Note the following:

AAWARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of 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.

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
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Definitions and warnings 1

Purpose of document

This document presents the most important standard options to use the
SINAMICS S120 drive system on the CPU 31xT-2 DP Technology CPU.
Other functions can definitely also run together with SINAMICS S120,
but they must be considered individually.

Document scope
® CPU 31xT(F) as of V2.7/5.1.5
o SINAMICS S120 as of V2.6.2
e S7 Technology as of V4.2 SP1

Required basic knowledge

To understand this document you must have general knowledge about automation and
drive technology. In particular, you must be familiar with the SINAMICS S120 drive system.

In addition, you must know how to work with the STEP 7 basic software and the
S7 Technology option package.

Getting Started "CPU 317T-2 DP: Controlling a SINAMICS S120" is provided as
an introduction.

Qualified personnel

Qualified personnel with regard to the documentation are those persons responsible for the
installation, assembly, commissioning, operation and maintenance of the Technology CPU
and SINAMICS S120 product and who have the following qualifications:

® Trained and authorized to energize, de-energize, clear, ground and tag circuits and
equipment in accordance with established safety procedures.

® Trained in the proper care and use of protective equipment in accordance with
established safety procedures.
® First aid training.

Warnings are not explicitly given in this documentation. However, explicit reference is made
to the warning notes in the operating instructions for the associated product of the
SINAMICS series.

Document scope

This description does not replace the device documentation for SINAMICS S120.
A complete description of the SINAMICS S120 function scope is contained in the function
description.

Information on SIMATIC and SINAMICS products is available on the Internet
(http://www.siemens.com/automation/service&support).

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, ASE00480378-04
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SINAMICS S120 automation components 2

2.1 System overview

Because SINAMICS S120 can be used to solve sophisticated drive tasks for a very wide
spectrum of industrial applications, it is constructed as a modular system. From the large
number of matched components and functions, users combine just those units that best

match their requirements.

Legend:

1 Control unit 5 Double Motor Module

2 Active Line Module 6 Terminal Board

3 Smart Line Module 7 Sensor Module Cabinet
4 Single Motor Module 8 Terminal Module

2.2 Control unit

In a CU320 Control Unit, the communications, open- and closed-loop functions execute for
one or more Motor Modules and Active Line Modules. The Control Unit is designed for
multi-axis operation.

Note

Only the CU 320(-2 DP) and CU 310 Control Units are supported when using the
SINAMICS S120 drive system in connection with the technology CPU.

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, ASE00480378-04



SINAMICS S§120 aufomation components

2.3 Line Modules

2.3 Line Modules

The Line Modules perform the function of the central energy infeed for the DC link.
The following Line Modules are available:

® The Active Line Module (ALM) is a self-controlled infeed/regenerative feedback unit for
creating a regulated DC link voltage. This decouples the connected Motor Modules from
the supply voltage and fluctuations within the permitted supply tolerances do not have
any effect on the motor voltage.

The Active Line Module communicates via DRIVE-CLiQ with the CU320 control unit.

® The Basic Line Module (BLM) is an infeed unit that cannot actively regenerate into the
supply. This means that it can only be used for those applications in which the energy
exchange takes place between the motor- and the generator-driven axes in the DC link.

The Basic Line Module communicates via DRIVE-CLiQ with the CU320 control unit.

® The Smart Line Module (SLM) is a non-regulated infeed/regenerative feedback unit with
100% regenerative continuous capability. The regenerative capability of the module can
be deactivated using a digital input.

Certain SLM types have a DRIVE-CLIQ interface (usually starting with 16 Kw).

The Smart Line Modules with DRIVE-CLIQ interface are treated like Active Line Modules
(see Interconnection of the DRIVE-CLiIQ components (Page (17)). The control of the
modules without DRIVE-CLIQ interface must be implemented with hard wiring

(see Additional hardware wiring for Smart Line Modules without DRIVE-CLIQ (Page 21)).

24 Motor Modules

The Motor Modules operate as inverters and are available for various output currents and in
various performance classes. They obtain the energy for the motors from the DC link of the
attached Line Module.

The following Motor Module classes for controlling the motors are available for the
SINAMICS S120:

¢ Single Motor Modules in single-axis design in booksize format

e Double Motor Modules in two-axis design in booksize format

Connection of the SINAMICS S120 to the Technology CPU
10 Product Information, 09/2011, ASE00480378-04



SINAMICS §120 aufomation components

2.5

Components

2.6

2.5 Expansion and system components

Expansion and system components

Expansion and system components can be used to expand the
SINAMICS S120 base system so that it can perform functions directly in the drive system,
record encoder signals, etc.

For example, the following components are available for SINAMICS S$120:

e The Terminal Board TB30 can be used to expand the CU320 control unit with
additional digital and analog inputs/outputs.

® You require the Sensor Module Cabinet-Mounted SMC10, SMC20, SMC30 when a motor
is to be used without the DRIVE-CLIQ interface or an additional external encoder is
to be attached to the drive system.

® The communication board CB10 provides an interface between the control unit
CU320 and a CAN bus system.

¢ The CBE30 communication board provides an interface between the
CU320 control unit and a PROFINET system.

® The Terminal Modules TM15, TM17, and TM41 provide additional inputs/outputs with
extended functionality (High Feature) that can be used as an output cam or measuring
input in the technology. Terminal modules are connected directly to the
CU 320 control unit by means of the DRIVE-CLIQ interface.

Determining the firmware version number

The SINAMICS S120 firmware can generally be determined in various ways.
What is important is whether a configuration already exists in S7T Config.

Determining the firmware version of the SINAMICS S120 from the CF Card

The version number of the SINAMICS S120 is stored on the Compact Flash Card.
The firmware of the SINAMICS S120 must be read from the CF Card when the firmware of
the SINAMICS S120 is not known and no current configuration is available in S7T Config.

The CF Card contains the "CONTENT.txt" file in the root directory. The
"internal version 02.20.28.00" line shows the currently loaded firmware.

The number 02.20.28.00 shown in this example is the current version number
of the firmware.

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, ASE00480378-04 11



SINAMICS S§120 aufomation components

2.6 Determining the firmware version number

Determining the firmware version of the SINAMICS S120 in S7T Config

If a current configuration of the SINAMICS S120 is available in S7T Config,
the firmware of the SINAMICS S120 can be determined as follows.

Select in the project navigator for S7T Config the appropriate SINAMICS S$120.
Double-click "Overview".

#~ 57T Config - CPU31xT_5120 - [$120_CU320 - Ovs
ﬂﬁ Project Edit  Insert Target system  VYiew Options Wi

I e el G v

=3P CPUIT 5120
® ) Insert single drive unit
- Bl SIMATIC 300¢1)
=|-=f=gl Technology
+-_] AXES
+ _| EXTERMAL EMCODERS
+-__] PATH OBIECTS
+-_] CAMS
=il 5120 cuzzo
) Automatic Configuration
» Overview
+- 3 Communication
+- » Topology
+ -ﬁJm Conkral_Unit

+-_] MONITOR

Technology

Open the Version overview tab. Take the firmware version of the SINAMICS S120
from this table.

Ovwerview  Version averview l

[ Projectset [ Specified [ CF card serial number: 5TOB2353620000012619
Component |-No. |FW \rersion| Type |0r(ler no. |HW \rersion| Serial no. |

Actual Actual Actual

Control_Unit. Contral_Lnit_1 |1 2604200 Closed-loop ¢ | 6SL3040-0mMA00-0421 E T-T220039:50
hotor_Maodule_2 2 2604200 Power_unit | 65L3120-2TE13-08435 B T-HD2026819
hotor_Maodule_3 3 2604200 Power_unit | 65L3120-2TE13-04435 B T-HD2026819
Sh_4 4 2604200 SMC20 E5L3055-04A00-5841 |B T-T12049291
Shlzo_7 7 2604200 SMiZ0 S0 BSL3055-0AA00-5MAD B T-T12050259
TB30_10 10 - TB30 ESL3055-04A00-2TAD | T-T21005643
Filer |DF||\."E CLi) + option glot j Update topology Firmware update...
4| | >

4:1 Cloze | Help |

ma 5120_CU320
CP5512(PROFIEUS) Online mode

Note

Ensure that your configuration is consistent in S7T Config online. This is necessary to
ensure that the firmware versions shown here can be loaded online.

Connection of the SINAMICS S120 to the Technology CPU
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SINAMICS §120 aufomation components
2.7 SINAMICS Support Packages

2.7 SINAMICS Support Packages

Definition of the SINAMICS Support Package

S7 Technology features the integrated STARTER commissioning tool which supports the
use of SINAMICS Support Packages (SSP) as of V4.1 SP2. This allows users to make new
drive firmware versions known to an existing STARTER/S7-Technology version without
having to carry out a new installation and without the drive being actually available.

To provide support for SINAMICS versions not included in the current

STARTER/S7 Technology version, you will have to install a SINAMICS Support Package.
SINAMICS Support Packages are available for download on the Product Support pages.
Users are informed of new SSPs in Product Support as soon as a new SINAMICS version
is released for delivery.

Note

The SSPs that exist at the time of the delivery release of S7 Technology are automatically
included in the S7 Technology installation.

Content of the SINAMICS Support Package

An SSP contains only description files of the devices and drive objects. Install an SSP to add
new drive objects and devices to an existing STARTER installation without modification of
the STARTER/S7-Technology software installation.

After having completed installation, you can configure all the functions of the new
SINAMICS version by means of the Expert list. All screens and wizards are available for
the functions which are downward compatible.

An SSP can contain the following items:

® New drive objects

® New device versions

® New and changed parameters in the Expert list

® New and revised faults, alarms and messages

® New and revised sequential parameterizations

® Expansions of the component catalog (new motors, encoders, DRIVE-CLiIQ components)
® Expansion of the configuration catalog (SD)

® Revised Online Help files (parameter help, function charts)

When a new STARTER/S7-Technology version is created and delivered it contains all
released or compatible SSPs.

Connection of the SINAMICS S120 to the Technology CPU
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SINAMICS S§120 aufomation components

2.7 SINAMICS Support Packages

Installation
All SSPs released for a product version can be installed in any order.
Do not run STARTER/S7 Technology during SSP installation.
To install a new SSP from CD, follow these steps:

1. Place the SSP CD into the CD drive of your programming device/PC,
or save and unpack the SSP you downloaded from Product Support.

2. Select and run setup.exe in Windows Explorer
3. Follow the installation instructions and restart the computer after successful installation.

After having successfully completed installation, you can open S7T Config to configure the
SINAMICS versions you installed in offline mode, or to operate them in online mode
(for example, by selecting "Accessible nodes").

The SINAMICS Support Packages you installed are displayed as "SSP SINAMICS ..."
in SIMATIC > Product Information > Installed Software , "Components" tab.

Connection of the SINAMICS S120 to the Technology CPU
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Commissioning 3

3.1

Commissioning procedure

Operational sequence

3.2

3.2.1

Introduction

The commissioning procedure is divided into two parts:

1. Create a STEP 7 project and make the settings of the technology CPU for the connected
hardware using the HW Config and S7T Config programs. Special attention is placed on
the parameterizations that must be performed both in the technology CPU and in the
SINAMICS S120.

2. Parameterize SINAMICS S120, create drives and axes. The base device commissioning
required for the connection to the technology CPU is also described here.

The following sections describe these settings in detail, both for the technology CPU as well
as the SINAMICS S120.

Connecting hardware components

PROFIBUS interconnection

Connect the programming device to the PROFIBUS X1 terminal and the
SINAMICS S120 drive system to the PROFIBUS DP (DRIVE) X3 terminal
of the Technology CPU.

Technology CPU

= . .
rogrammln device SINAMICS S120

DP(DRIVE)

PROFIBUS

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, ASE00480378-04 15



Commissioning
3.2 Connecting hardware components

Setting of a fixed PROFIBUS address on the SINAMICS S120

In general, for the operation of the SINAMICS S120 together with the Technology CPU,
the setting of a fixed PROFIBUS address using the DIP or rotary switches directly on the
SINAMICS S120 is recommended.

When the values 0 or 127 are set, the PROFIBUS address set in the p0918 parameter will
be is used for the communication.

Note

The address 126 in the p0918 parameter of the SINAMICS S120 is set as default setting of
the PROFIBUS address. To prevent access problems caused by an unknown

PROFIBUS address during the commissioning, the address should be predefined using
the DIP or rotary switches before the commissioning (e.g. "address 4").

Note

When you use a CB10 (CAN bus interface) or CBE20 (PROFINET interface) option module,
the SINAMICS firmware switches off the PROFIBUS interface. It is not possible to run two
different communication interfaces in parallel. It is not possible to switch off a configured
CB10 (CAN bus interface) or CBE20 (PROFINET interface) option module via configuration.

Connection of the SINAMICS S120 to the Technology CPU
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Commissioning

3.2 Connecting hardware components

3.2.2 Interconnection of the DRIVE-CLiQ components

System overview

The SINAMICS S120 components are connected with each other using an integrated bus
system, the DRIVE-CLIiQ. Not only can be the individual modules of the drive system,
such as Line Modules and Motor Modules, connected with the Control Unit, but also motor
encoders or external encoders can be connected with the Motor Modules.

Conversion modules (Sensor Module Cabinet) for the conversion of traditional encoder
signals on DRIVE-CLIQ are available for non-Siemens motors and retrofit applications.

The following figure shows a sample configuration with different system components.

CU320 Line Modul Motor Modul Motor Modul Motor Modul Motor Modul

SMC30

) ) 4Dy DY

Motor with Motor without
Digital/analog DRIVE-CLIQ DRIVE-CLIQ DRIVE-CLIQ Conventional
peripherals interface interface encoder encoder (TTL/HTL)

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, A5E00480378-04 17



Commissioning

3.2 Connecting hardware components

Rules for the interconnection of DRIVE-CLiIQ components

To work with DRIVE-CLIiQ technology and to use technology functions,

e.g. the automatic topology recognition, certain rules must be followed for the
commissioning of the SINAMICS S120 drive system. A distinction is made here between
mandatory DRIVE-CLIQ rules that must be adhered to without exception and
recommended rules that should be observed to avoid having to change the

topology created offline in S7T Config. The most important rules are explained briefly in
the following:

Mandatory DRIVE-CLIQ rules for CU 320-2 and higher

The mandatory rules are a prerequisite for error-free operation. The following rules are
generally applicable, provided they are not subject to limitations according to the firmware
version:

® Observe the maximum number of nodes:
— maximum 8 components in series
— maximum 16 on a DRIVE-CLIQ line of the Control Unit
® No duplicated wiring
® No ring wiring
® Only one Active Line Module for each CU320 Control Unit
® Double Motor Module not as single drive
® Max. 9 Sensor Modules
® Preset sampling times must be retained

The following figure illustrates the rules using a DRIVE-CLIQ line as an example.

Cu320

No ring wiring

The maximum permitted number of SINAMICS S120 drive objects depends on the firmware
version used.

Connection of the SINAMICS S120 to the Technology CPU
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Recommended DRIVE-CLIQ rules

When the recommended rules for DRIVE-CLIiQ wiring are observed, the components will be
automatically assigned to the drives during online configuration or during topology
recognition.

Note

Complete, detailed information about these rules is contained in the documentation for the
SINAMICS S120 drive system available on the Internet
(http://apps01.industry.siemens.com/content/00000100/Content/syn_s120.aspx?rc=1).

Examples

Sample interconnection with an Active Line Module:

X203
X202 X202
X101 X201
X100 X200 X200 X200
CU 320
Active Line Single Motor Double Motor
Module Module Module

Connection of the SINAMICS S120 to the Technology CPU
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Sample interconnection with a Smart Line Module:

X102
X101
X100

o
w

CU 320

No DRIVE-CLIQ
connection

Smart Line
Module

[ X203 ]
X202

[ x201 ]

[ X200 ]

Single Motor
Module

[ X203 ]
X202

[ X201 ]

[ X200 ]

Double Motor
Module

Connection of the SINAMICS S120 to the Technology CPU
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3.23 Additional hardware wiring for Smart Line Modules without DRIVE-CLiQ

For Smart Line Modules without a DRIVE-CLIQ interface, the signals of these modules must
be connected through hardware wiring with the CU320 control unit.

The following signals must be wired between the Smart Line Module (SLM) and the
CU320 control unit.

Signal SLM TB30 Comment
SLM Ready DO: X21.1 = DI: X481.1 SLM operational
Overtemperature DO: X21.2 = DI: X481.3 Overtemperature
Prewarning prewarning
Reset DI: X22.3 S DO: X481.5 Reset faults

The wiring using the TB30 Terminal Board on the SINAMICS S120 was realized in the table.
As an alternative to the wiring using the digital inputs of the TB30 Terminal Board, the wiring
can also be made directly at the digital inputs of the CU320 control unit.

CAUTION

Damage to the infeed.

If the operational signal of the Smart Line Module (SLM) is not wired to the control unit and
evaluated there, this can cause damage to the infeed.

Detailed information on the wiring is available in the documentation on the
SINAMICS S120 drive system available on the Internet
(http://apps01.industry.siemens.com/content/00000100/Content/syn_s120.aspx?rc=1).

Connection of the SINAMICS S120 to the Technology CPU
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3.24 Special features of the SINAMICS S120 Training Case

Basic procedure

22

The devices are designed for use with the 230 V AC power supply, so you must change the
setting for the device connection voltage of the motor modules if you are using the
SINAMICS S120 Training Case.

To change the setting, follow these steps:
1. Select the respective drive in S7T Config.
. In the context menu, select the Experts > Expert List command.

3. There you change the following parameters:

"p210 device supply voltage" to the value "400 V"
"p1248" to "244"

Expert list l

Parameter D jj Parameter text Unit e
170 Mumber of Command Data Sets (CDS) 1

P80 Mumber of Drive Data Sets (DDS) 1

1 86[0] D hctor Data Sets (MODS) number u]

p187[0] D Encoder 1 encoder data set number u]

1 88[0] D Encoder 2 encoder data set number 99

1 58[0] D Encoder 3 encoder data set number 99

r192 j Powver unit firmyware properties 341F9EH

195[0] j Drive ohject name 83

r200[0] P Powver unit current code numkber 10011

p201[0] P Powver unit code number 10011

r203[0] P Current povver unit type [100] SINAMICS S

r204[0] P j Power unit hardware properies 2001H

r206[0] j Rated povwer unit povver, Rating plate 1.60 K

r207[0] j Rated povwer unit current, Rating plate 3.00 Arms

r208 Rated povwer unit line supgly voltage 400 Yrms
r208[0] j Powver unit, maximum current, Catalog E.00 Arms

p210 Drive unit line supply voltage 400 |
p231[0] P Operating hours counter powwer unit fan 32 h

p2vs DiC link voltage undervoltage threshold reductio 0 W

w27 ' | 2rmnmed fanl menitorine theachnlds Theaohald £ 7 0 o > b

@ SERVO_02

Note

The motor modules integrated into the training case were adapted at the factory for
the 230 V AC connection voltage up to order number MLFB 6SL3120 - xTE13 - 0AA2,
so they cannot be replaced.

With SINAMICS firmware version V2.5 SP1 x x and higher, it is possible to replace
motor modules but only in conjunction with motor modules with DAC processors
(order number MLFB 6SL3120 - xTE13 - 0AA3 and higher). The configuration settings
to change the connection voltage to 230 V AC are done in the expert list for the motor
module. If the training case you are using has motor modules with DAC processors
(MLFB 6SL3120 - xTE13 - 0AA3 and higher), make sure you read the following
additional information on the Internet
(http://support.automation.siemens.com/\WW/view/en/27038754).

Connection of the SINAMICS S120 to the Technology CPU
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3.3 Preparing the connection to the SINAMICS
3.3.1 Overview
Introduction

To establish a connection for the configuring of the SINAMICS S120 between the
programming device and the drive system, several preliminary tasks must be performed;
these tasks are discussed in detail in the following sections.

3.3.2 Creating a STEP 7 project

Procedure

To create a new project, start the SIMATIC Manager and use the File > New menu
command to create a new project, for example, a project with the name DSC_SINAMICS.

Then use the Insert > Station > SIMATIC 300 station menu command to add a new
S7 300 station.

Connection of the SINAMICS S120 to the Technology CPU
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3.3.3 Configuring in HW Config

Introduction

Now double-click the "Hardware" element to configure the hardware of the
SIMATIC 300 station using the HW Config tool.

Technology CPU: configuring the hardware

1. Select the "SIMATIC Technology CPU" hardware catalog and add there a mounting rail
with drag-and-drop to the configuration.

2. Then give the mounting rail at slot 1 a power supply, e.g. PS 307 2A, the mounting rail
at slot 2 a CPU, e.g. the Technology CPU 317T-2 DP.

Note

When you add the Technology CPU, pay attention to the firmware version or the order
number of the CPU that is located on the front panel of the CPU.

3. Click OK to confirm the displayed message for downloading the system data when the
Technology CPU is added.

Insert (1114:77827) 3

iz 187.5 kbpz. Increasze thiz speed to »= 1.5Mbpz in order
to reduce download times. Far further infarmation, please
refer to the onling help.

'E The default transmizsion speed of the MPI/DF interface
L

Connection of the SINAMICS S120 to the Technology CPU
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Technology CPU: Configuring PROFIBUS DP (DRIVE)

1. After selecting the Technology CPU, the "Properties - PROFIBUS interface DP(DRIVE)
(R0O/S3.1)" dialog box will be displayed. Click the "New" button to create a new
PROFIBUS network there.

2. In the "Network settings" tab of the "PROFIBUS Properties" dialog, set the following
properties:

Highest PROFIBUS address: 2

The setting of the highest PROFIBUS address should correspond to the highest
address of an active PROFIBUS node. This setting reduces the PROFIBUS time to
search for a new active PROFIBUS node.

Transmission rate: 12 Mbps

This transmission rate permits the largest possible data throughput on the PROFIBUS.
Pay attention, however, to the maximum transmission rate of the CP in the
programming device. If the value is set too large, access to the CPU will no

longer be possible.

Profile: "User-defined"

The "user-defined" setting is required, when a message frame extension with
BICO wiring is required in addition to the standard message frames.

Properties - New subnet PROFIBLS &l

General  Metwork Settings ]

Highest FROFIEUIS %
Address: m ¥ Change

Transmiszion B ate:

Prafile: [§]]
Standard
Buz Parameters. .

Cancel | Help |

Connection of the SINAMICS S120 to the Technology CPU
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26

3. Click the "Options" button to make additional settings for PROFIBUS. In the
"Constant bus cycle time" tab, activate the "Activate constant bus cycle time" function.
Also activate the "Slave Synchronization" to keep the time values identical for all
connected slaves. Then click the "Recalculate" button to calculate the constant
DP cycle time and the Ti and To times. Round up the calculated constant DP cycle time

(0.250 ms step) and enter the rounded value in the input box.

Recommended rounded values are, for example, 1.5 ms or 2.0 ms.

Options
Canztant Bus Cycle Time l Metwork. Stations ] Cables ] Optimization ]
¥ Activate constant bus cycle time

Dptirnize DP cycle [and Ti, Ta if necessary]: Recalculate

Mumber of PG/ 0Ps/TDs etc. on PROFIBUS

Configured: I_D Tatal: I_D

Time baze:

[permitted times [ms]: 0.408 . 1330.000)

Slave Synchranization
Iv Times Tiand Ta zame for all slaves

[otherwize: make setting in zlave properties)

Time base:
Time Ti[read in process values): | D.125::| ms | 000 me
[permitted times [ms]: 0.000 ... 1.334 )

Time baze:
Time To [output process values]: | D.3?5::| s | 0007 g

[permitted times [ms]: 0.000 ... 1.875)

Conztant DF Cycle: | 2.000::| e | 0000 me Dietails ...

%]

Cancel

Help

Click the "OK" button to confirm the settings. The configured objects are then added to

the SIMATIC 300 station.

4. To automatically generate the technology system data, open the object properties
in the shortcut menu of the technology. In the "Technology system data" tab,

activate the "Generate technology system data" function.

Connection of the SINAMICS S120 to the Technology CPU
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Technology CPU: configuring the MPI interface

The X1-MPI/DP interface of the CPU is set by default to MPI communication with
187.5 KBit/s and to "not networked". To access the Technology CPU and the
SINAMICS S120, the transmission rate of the interface should be set to the highest
transmission rate supported by the programming device, for example 12 Mbps.

To do this, press the right mouse button to open the object properties of the
X1-MPI/DP interface and set the maximum possible transmission rate:

1. Click the "Properties" button in the "Interface" field of the "General" tab.
Properties - MPI/DP - (R0/S2.1) rz|

General lAddresses] Operating Mode] Eonfiguration] Clock ]

Short Description: MPI/DP

M ame: kPl /DF

Interface
Type: MF -
Address: 2

Metworked: Mo Froperties...

Caomment:

Cancel | Help |

2. Set address 2 and select the MPI subnet from "Subnet". Click the "Properties" button.

Properties - MPI interface MPI/DP (R0O/S2.1) rz|

General  Parameters l

Address: 2 - I & subnet is selected,
the next available address is proposed.
Highest address: 31

Tranzmizzion rate: 12 Mbps

Subnet:

--- hiot networked -

Mew..
Delete
QK Cancel | Help |

3. Set the transmission rate to 12 Mbps in the "Network properties" tab.

Note

If the transmission rate of the X1-MPI/DP interface is set to a value larger than the

transmission rate supported by the programming device, it will no longer be possible
to access the CPU after the HW Config has been downloaded.

Connection of the SINAMICS S120 to the Technology CPU
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SINAMICS S120: configuring the hardware

1. In HW Config, insert a SINAMICS S120 drive on PROFIBUS-DP (DRIVE).
To do this, select a SINAMICS S120 in the hardware catalog under
"SIMATIC-Technology \PROFIBUS DP (DRIVE) \Drives\SINAMICS".

2. In the "Properties" dialog, assign a PROFIBUS address (for example 4) and set
the device version to the current firmware version of the SINAMICS S$120.

Note

The device version cannot be changed later in HW Config. A change can only be made in
S7T Config. To do this, mark the SINAMICS_S120 with the right mouse button and select
Target device > Device version.

3. Accept the properties without change in the "DP Slave Properties" dialog in the
"Configuration” tab. The properties can be entered at a later time using S7T Config.

DP slave properties gl
General Configuration ] |zochronous O peration I D ata Exchange Broadeast - Jwerview I
Drefault -~
Ohiject Message frame selection Option
1 [Standard message frame 1, PZD-2/2 ~|
Overview £ Details f |« v
Inzert object | Delete slot |
td azter-zlave configuration 1
W aster: [2) DPIDRIVE]
Statian: SIMATIC 300[1)
Comment; |

Cancel Help

Connection of the SINAMICS S120 to the Technology CPU
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4. In the "Isochronous operation" tab, activate isochronous operation for this slave.
Then click the "Align" button to perform the isochronous alignment of the slave with the
Technology CPU.

DP slave properties

General ] Configuration  lsochronous Operation ] Data Exchange Broadcast - Overview ]

¥ Synchronize drive to equidistant DP cycle [Ti/To same for all slaves)

MHetwiork zettings in ma

|Equidistanl bus cycle activated

Equidiztant DP cycle;

2.000

Data Exchange Time comp. Tdx  |0.079

o Factar Grid / baze time [ms]
Nerssieain oo [T =], oo
Factor Frame / baze time [mz]
b - |
DP cycle Tdp [ms] |2.DDD |1 ] = w |D.125
Factar Grid / baze time [ms]
Time Ti [mz] =
[actual walue acquizition); |D'-I & = | =i " |D'-I -
Time To ms] Factar Grid / baze time [ms]
ime Tao [ms g |
[zetpaint acceptance]: |D'3?5 = | = b |D'1 5

Align

%]

Cancel

Help

5. Click "OK" to accept the settings.

Saving and compiling the project

Save and compile the hardware configuration and load the project into the attached
Technology CPU.

Note

If an error message appears during the save and compile, check the settings for Ti and To in
the PROFIBUS DP (DRIVE) options. The times must be a multiple of the 0.250 ms interval.

Connection of the SINAMICS S120 to the Technology CPU
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3.34 Activating routing in NetPro

Introduction
To establish an online connection between the programming device and the

SINAMICS S120 drive system, the "Routing of a SIMATIC PC station" in NetPro
must be activated.

This is necessary because the programming device is connected via the X1-MPI/DP
interface to the technology CPU and to the SINAMICS S120 on the PROFIBUS DP (DRIVE)

of the Technology CPU.

To allow the programming device to access the SINAMICS S120 online, a routing must take
place between the X1-MPI/DP interface and the PROFIBUS DP (DRIVE) through the
Technology CPU.

Technology CPU

Programming device
SINAMICS S120

DP(DRIVE)

PROFIBUS

Connection of the SINAMICS S120 to the Technology CPU
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Procedure
To enable routing for the programming device, follow these steps:

1. Open the NetPro program in the SIMATIC Manager with the menu command
Options > Configure Network.

2. Add a PG/PC station from the "Network objects" catalog from the "Stations" directory.

Note

If the SINAMICS S120 is not displayed in NetPro, switch in the View menu to the
"With DP Slave / 10 Devices" display.

3. Select the PG/PC station and right-click to open the properties.
4. Click the "New" button in the "Interfaces" tab to add an MPI type interface.

Properties -PG/PC |z|

General  Interfaces | Aszignment I

| Name | Type | Address | Subnet

Mew Interface - Type Selection

Tupe: Industrial Ethernet

PROFIBLS

Mew...

QK I Cancel Help

QK | Cancel Help

Connection of the SINAMICS S120 to the Technology CPU
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5. As PROFIBUS address, set the address "0" for the PG (recommended default address).
Click the "OK" button to confirm the setting.

Properties - MPI interface ['XI

General  Parameters l

Address

|:| -
Highest address: 31

Tranzmizzion rate: 12 Mbps

Subnet:

--- ot networked -

Mew..

Propertigs. ..
Delete

Cancel Help

6.
interface module of the PG/PC.

In the "Assignment" tab, assign the MPI interface of your programming device to the

Select the MPI interface in the upper window and the interface module of the PG/PC in
the middle window and click the "Assign" button.

General] Interfaces  Assignment ]

Mot Aszzigned
Configured Interfaces:

Subnet
kPI[1]

MHame
WP interface(1]

Type

Interface Parameter Assignments in the PG/PC:
CPES12[MPI]

CPBS1Z2[FROFIBUS)
TCPYIP -» Broadcorm Met<treme Gig...

|

TCPAIP -» IntellR] PRO MAwfireless . w
Azzighed:
Interface Farameter azzign... | Subnet S70nline .
SYOMLINE &ccess:
89 &
QK Cancel Help

32
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Select the "Active" check box in the "S70nline access" field.

Properties -PG/PC

General] Interfaces  Assignment ]

Mot Aszzigned
Configured Interfaces:

(x]

MHane Type

CPE51 2[FROFIELS)

TCRAP -» Broadcom Met<treme Gig...
TCRAR -» IntellR) PRO Mwireless ..
TCPAP -» Ndigw'anlp

Subhet

Interface Parameter Agzzignments in the PGAPC:

|>

[

rom e "o b/
Agzigned: Dizconnect
Interface Farameter aszign... | Subret S70nline .
WP interface(1] FPI[T] =
SYOMLINE &ccess:
£ | ¥ ¥ Active
QK Cancel Help

Note

If the project is transferred to a different programming device, this assignment must be
repeated because these settings are device-dependent.

Connection of the SINAMICS S120 to the Technology CPU
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Result

The network configuration is now completed. Once again check the MPI address settings of
the PG/PC interface (address 0) and the Technology CPU (address 2) in the overview and
save and compile the network configuration.

Load the configuration into the target device.

The successful activation of the routing function is indicated by the connection of the
PG/PC interface with the MPI network having a yellow background in the overview.

% NetPro - [PI SINAMICS S120 (Network) -- D:\Siemens\Pi_sinam] M=
%@ Metwork.  Edit Inserk PLC  View Options Window Help - 8 %
=H 85 a8 B !N
M) &) ol x|
NP Find: vt
v LIEY
PROHBES('] i Selection of the netwark,
PROFIBUS =% PROFIBUS DP

Y I B2 PROFIBUS-PA,

+- 58 PROFINET IO

~ %] SIMADYN D
p— SINAMICS +-[l SIMATICTDC
$120_CU320 | |5 23 stations

5 Otker Station

3 B} PG/PC

SIMATIC 300
SIMATIC 400

B SIMATIC PC Station

@ SIMATIC 55
| SIMATIC 300(1) SIMATIC S7-400H
TP MFIFDF [Techno  OF(DRI
i T2 logy  WE) +-( Subnets
or .
‘A i}
: : b i(
< | > — | |Programming Device or PC =
|| ready CPES12
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3.4 Configuring the drive components

34.1 Overview

Basic procedure
You configure the drive components in S7T Config.

You open S7T Config by double-clicking the "SINAMICS_S120...\Commissioning"
entry in the SINAMICS_S120... folder in the SIMATIC Manager.

Configuration
The drive components can be configured in two ways:
® Automatic configuration:
S7T Config will automatically detect the topology of the drive system and the components
of the drive system, provided they are equipped with a DRIVE-CLIiQ interface.
® Manual configuration:
This requires that the structure of the drive system is created manually and the present
modules selected manually from the configuration lists.
Components not equipped with a DRIVE-CLIQ interface can only be configured manually or,
if necessary, must be set up manually after an automatic configuring.
The two configuring types for the drive components are introduced in the following sections.
3.4.2 Automatic configuring
Introduction

The automatic configuring can only be performed in online mode of S7T Config.
The existing components of the drive system are entered automatically into the configuration
via the DRIVE-CLIiQ connection.

Note

If necessary, components that cannot be selected in the configuration lists with
manual configuration can be detected by S7T Config with automatic configuration.

Connection of the SINAMICS S120 to the Technology CPU
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Procedure

1. Use the Project > Connect to target system menu command to establish an online
connection to the SINAMICS S120 in S7T Config.

2. Place the SINAMICS S120 in the initial state by restoring the factory settings.
To do this, mark "SINAMICS_S120" and select the
Target device > Restore factory settings menu command in the shortcut menu.

= S7T Config - PI SINAMICS 5120
Edit

windowe  Help

| [P % el | %3 [ <]

Praject Inserk

IR E I EE R

=

Targek system  Wiew  Oplions

J —

E"% PI SIMAMICS 5120
--® Insert single drive unit
=[] sMATIC 300013
E-ﬁ-ln_ul Technalogy

-] AXES
h_] EXTERMAL ENCODERS
-] CAMS
=L B
E *._‘| Automatic Configuration
S Overview Copy

Zipen Hy configuration

o » Canfiguration Paste
t- % Topology
] Dileke
[+-d=pm Control_Unik

e - Renarne

[-[2] MONITOR

v Connect onling

Target device Display onlinefoffline comparison For device
Expert » Download ko target device ...

Check consistency Copy FAM bo RCM

Save and compile all Load ko PG ...

Save and recompile all

Crverview Online aocess |
Zipen configuration

Dewice wersion ...

Topology
Select Technology Packages...
Technology I

Properties... f
I?I . Alarms I = Symbal browser IE T arget SyEter output |
Restares the selected device to the delivered condition, Online mode ML

Pay attention to any messages and acknowledge them. Also save the factory settings in
the ROM of the drive.

Restore Factory Settings

Do you really want to restore the factany settings?
Busz address and baud rate will not be rezet.
Restare factory settings

W Save factory settings to ROM

|
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3. Double-click on the "Automatic configuration" entry of the SINAMICS S120
in the project navigation.

= S57T Config - PI SINAMICS 5120
Edit

Project Insert  Target system  Wiew Cptions  Window Help

| || Q| S| 5 =l o] M| | T | 2t ] ] 5 || 25

x

J —

E"% PI SINAMICS 5120
- Insert single drive unit
=-[8 SIMATIC 300(1)
E-ﬁ-li Technology
-] AXES
[#-_] EXTERMAL ENCODERS
-] CAMS
=l STNAMICS 5120 CU320
I Y utorn: onfiguraticn
S Owerview
- » Configuration
- » Topology
[+-ol=Em Contral_Lnit
[ |27 MOMITOR,

Technology I

Ef. . Alarms | Z= Symbol browser E Target spstem output I

Press F1 to open Help display. |0n|ine mode ML

4. Click the "Configure" button to start the configuration.

Automatic Configuration

& Configure drive unit automatically

The DRIVE CLIG topology is determined and the electronic type plates are

read out. The data iz then transfered to STARTER ["Load ta

PIE"] and replaces the configuration in the project. v'ou must then perform the next steps
offlime.

Status of the drive unit: First commissianing

Running operation; W aiting for START

Configure | | Cancel I
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Result

38

5. Select the type of the drive object. In this example, a servo type drive is to be configured.
To configure the individual drives differently, the type for each drive can be selected
separately in the lower part of the dialog box.

Click the "Create" button to confirm the settings.

Automatic Commissioning

clearly azzigned to a diive object ype.

Diuring the automatic commiszioning, components have been found that cannot be

Pleaze select the drive object type that iz to be created faor the components.

Drefault zetting for all companents: _ -

Component Drive Object Type | Identification
Dirivee 1 Servo j Idertification via LED
Dirirvee 2 Servo j Idertification via LED

Create

Help

The configuration is created and will be loaded to the programming device.

Switch to offline mode.

This completes the automatic configuration of the drive system.
Components that do not have any DRIVE-CLIQ interface must now be configured manually.
The message is displayed to indicate this and can be acknowledged by clicking "OK".

Automatic Configuration

i Automatic configuration completed

and drives:

SERVO_D3

to configure further properties [2.q. line filker]).

Do you want to go OFFLINE?

IFleasze remember bo alzo perform the configuration of the maotors on the following infeed

To do this, go offine and run through the wizard on the relevant diive and infeed in onder

X

Go OFFLINE | Stay OMLINE
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3.4.3 Manual configuring

Introduction

The manual configuring can only be performed in offline mode of S7T Config.
The components of the drive system that are present must be configured manually using
S7T Config.

Various infeed modules of the SINAMICS

The procedure to be adopted for the manual configuring depends on the SINAMICS infeed.
Three different types of SINAMICS infeeds are available:

® Active Line Modules (ALM)
® Basic Line Modules (BLM)
® Smart Line Modules (SLM)

The same dialogs are used for configuring of Active Line Module and the Basic Line Module;
the configuring of the Smart Line Module differs in some configuration steps.

Note

The configuring with an Active Line Module (ALM) and the configuring of the

Smart Line Module (SLM) is described separately in the following sections.

Each configuring guide contains all required steps. Therefore, select the appropriate
section for your configuration.
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3.4 Configuring the drive components

Configuring with Active Line Module (ALM)

1. In S7T Config, open the SINAMICS S120_CU320 folder, and double-click the
"Configure drive unit" entry or the drive.

2. First create the control unit, and the option modules. If you are using the TB30 terminal
board, select it from the drop-down list, and click the "Next" button to confirm the setting.

Configuration - SINAMICS_$120_CU320 - Option module

Are you using an option module [option board]?
[lInzert infeed

[Inzert drive TBA0 [optional module]
]S urmmary

| Continwe » | LCancel Help
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3. For the selection of the SINAMICS infeed, you can choose between modules with or
without DRIVE-CLIiQ connection. Select "Yes" for the active line module,
then click "Next" to confirm the setting.

Configuration - SINAMICS_5120_CU320 - Insert infeed

(] D ption module

Clnzert drive
C]Summary

Thiz wizard helps you to configure a drive unit with a drive
and optionally with an infeed,

Are pou using a SIMNAMICS infeed with
DRIME-CLIO connection in this drive unit?

If pou wwant to configure a number of infeeds, select the
elemant "Inzert infeed"' in project navigatar after completing

the configuration,

< Back | LCantinue > | LCancel Help
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4.

In the next dialog, select "Active infeed" for the active line module,

and click "Next" to confirm the setting.

Configuration - SINAMICS_$120_CU320 - Infeed configuration

Dirive object name:

[infeed drive object - ac
[IFROFIBIS process de
[(inzert drive

1S urnrmary

General

Dirive objects bppe:

Author;

Wersion:

|

LCaomment:

Configure the infeed drive object:

< Back | Continwe » |

LCancel Help
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5. Then select the appropriate module from the list and click the "Next" button
to accept the other settings without change.

Configuration - SINAMICS_5120_CU320 - Infeed

¥ Option module Infeed: Infeed
[l nzert infeed
WInfeed configuration Configure the infeed component;
. . Component name: Infeed
lnfeed drive object - ac
LIFROFIBUS process d= g oy wolkage range: 380 - 480 3-phase VAC <
Clnzert drive | phase J
[1Summary Caaling methad: ||ntemal air cooling j
Type: a1 -
Selection
Order nio. | Rated power = | Rated cument |
E5 : ] 27 A
ESL3130-7FTEZ3-Bauwn B0 A
£ > ESL3130-7TE25-Bamu 924
ESL3130-7TE28-0duwmu 1334
ESL3130-7TE3-28mu 2004
ESL3330-7TEI 218k 132 kW 2104
ESL3330-7TEI2-Bady 160 kW 2604
ESL3330-7TEI3Bady 235 kW 380 A
ESL3330-7TE3R-0akx 300 kw 4304
ESL3330-7TEIE- 1Ak 380 kW BO5 A
ESL3330-7TE3S-4aky 500 kW 8404
ESL3330-7TE4T-0ady B30 kW 985 A
ESL3330-7TE4T-daky 900 kw 1405 4
< | >
< Back | LCantinue > | LCancel Help
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6. Check the settings for the line/DC link identification, line filter, voltage sensing module,
and braking module, and adapt them to your application, if necessary.
Click the "Next" button to confirm the settings.

Configuration - SINAMICS_$120_CU320 - Infeed drive object - additional data

[0 ption rmoduls Infeed: Infeed
[Wlnzert infeed
[Wllnfeed configuration

v Line/DCink identification at first switch-on
I rfzed {The determined valuss are stored safely against power Ioss]

Caution;
CIPROFIBUS process d autian

[lnser dive |f the power supply or the DC link [removal/adding of devices] of
the diive line-up iz subzequently changed, an identification must be

15 umrmnary perfarmead again.
LDevice connection vaoltage: 400 Y 3-phaze AC BO-B0Hz
= ¥ Line filker available

|Wideband Line Filker booksize 400°% 16 ki [ESL3000-0BE21 -Ej

-

I Waoltage sensing module available

=l
I—

™ Braking Module exteral

I Master/Slave

< Back | Continwe » | LCancel Help
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7. For the process data communiction between the Technology CPU and the infeed, select
the "SIEMENS message frame 370 for the infeed". Click "Next" to confirm the setting.

Configuration - §120_CU320 - Process data exchange (infeed drive object)

Infeed: Infeed

[w]Option module
Wlrzert infeed

(W] Infeed configuration
W] Irfeed

Wl Infeed drive ohject - ac

lnzert drive
1S urnrnary

[~
|

Select the PROFIdrive message frame type:

Length [words]

Input data / actual values:

—
—

Output data / setpoints:

Motes:

1. The PROFIdrive process data will be interconnected ta BICO
parameters in accordance with the zelected meszage frame ype.
These BICO parameters cannat be subsequently changed.

2 This data iz relevant for Interface 1 in accordance with the
zettings on the contral unit,

< Back | Mext » |

Cancel Help
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8. Now start the configuration of the drive by selecting "Yes" and
clicking the "Next" button to confirm the setting.

nfiguration - SINAMICS_5120_CU320 - Insert drive

[w] O ption module

nzert infead

[Wllnfeed configuration
[wlInfeed

[WlInfeed drive object - ac
WIFROFIBIS process de

Do pou want bo configure a drive [powswer unit, motar,
encoder]?

The wizard quides you through the drive configuration.

If you want to configure several drives, select
the element "lngert diive' in the project navigator
after finizhing the configuration.

< Back | Continwe » | LCancel Help
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9. Enter the name of the drive "Drive_1" in the "Drive properties" dialog.

10.Select the "Servo" type on the "General" tab. Select the "Drive object no." tab.
Enter a drive object number. Click the "Next" button to confirm the settings.

Configuration - §120_CU320 - Drive properties

] Option module A Configure the drive object Drive:
[l nzert infeed

]I nfeed configuration Dirive object Mame:

[ Infeed

[ Infeed drive object

W] Process data exch:

[linsert dive General | Drive object no. I

CJControl ghructure
P ower_unit

[k otor

b otor holding brake
CJEncoder

CDvive functions | Authar:

CProcessz data exch:

5 ummany v Wersion:

£ | 4 Cormment:

=y

Drrive object type: Servo -

< Back | Mext > | Cancel Help

Note

If you want to set a different operating mode later, you have to reconfigure the drive.
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11.Select "Speed control (with encoder)" as the control method, and click "Next"
to confirm the setting.

nfiguration - SINAMICS_5120_CU320 - Control structure

[w] O ption module
nzert infead
[WlInfeed configuratior
[wlInfeed

[WlInfeed drive object
WIFROFIBIS proces:
nzert drive
[WDirive properties

[tdatar holding brak:
[1E ncoder
1 0vrive functions

]S urmmary

|

s

CIFROFIEUS proces:
b

Drrive: Drive_1,DDS 0

Function modules
™ Estended zetpoint channet

I Technology contraller
| Basic positioner
™ Estended meszages/maonitoring

Cloged-loop control

n/td contral

Cantral method:

*ﬁ

Speed contral [with encoder)

Actual zpeed value preparation

@

LCancel

< Back | Continwe » |

¥

Help
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12.Select the appropriate power section component from the list,

and click "Next" to confirm the setting.

Configuration - SINAMICS_5120_CU320 - Power_unit

(] D ption module ~
[l nzert infeed B
]I nfeed configuration

[ Infeed

[ Infeed drive object
WIFROFIBUS proces:
[ nzert drive

W] Cirive properties

W] Control gtructure

[k otor

b otor holding brake
CJEncoder

C1Cirive functions B
CIFROFIBUS proces:
C]Summary hd
& >

5

Drive: Drive_1, 0DDS 0

Configure the power gection component;

Component name; |F'DWEI_un|t

Connection vaoltage: |5-| 0-720%0C

Cooling method: |Intema| air cooling

Type: |.&II

[~ Only dizplay double matar modules with free connections

Fower unit selection:;

Lef Lefle

Order no.

| Rated po... | Rated cur... | Execution | A

BSL3420-2TET1-Féxx DCAAC

DCAAC

BSL3420-2TE13-0Awx DCrAC
BSL3120-1TE15-0Amx 5 A DCrAC
BSL3120-2TE15-0AxRx BA/BA DCrAC
BSL3420-1TE15-0Awx 5 A DCrAC
BSL3420-2TE15-0AxRx BA/BA DCrAC
BSL3120-1TE2T-0Aws 94 DCrAC
BSL3120-2TE27-0Awx 94 /94 DAL v
< | >
< Back | LCantinue > | LCancel Help
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13.1f you have configured a Double Motor Module, you must now select the power unit
connection of the motor on the module. For the first motor, select, for example,
the Connection X1. Click "Next" to confirm the setting.

Configuration - SINAMICS_$120_CU320 - Power unit connection

[0 ption moduls | Drve: Diive_1.0D5 0

[Wlnzert infeed

[l Inteed configuratior Canfigure the power unit connections for the double

(]I rfzed motor module ESLI202TE13 04w [Ln =341
[WlInfeed drive object
WIFROFIBIS proces:
[wllnzert drive
[WDirive properties
[w]Control structure
[w] Foer_uinit

" Connection 2

[tdatar

Ctdotor holding brake
[1E ncoder B
1 0vrive functions
[CJFROFIEUS proces: ™

< Back | Continwe » | LCancel Help
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14.Select the connected motor. If a motor with a DRIVE-CLIQ interface is used, select this
setting. The motor data is then read from the electronic nameplate of the motor via the
DRIVE-CLIiQ connection. Alternatively, you can select the (standard) motor from a list,
or enter the motor data directly. Then click "Next" to confirm the setting.

Configuration - SINAMICS_5120_CU320 - Motor

¥ Option module ~  Dnive: Drive 1,005 0, MDS 0
[l nzert infeed 1

]I nfeed configuration Configure the motor:

[Alnfeed . ) Motor name: b otor

[ Infeed drive object

WFROFIEUS proces: i Motor with DRIVE-CLIL interface
[ nzert drive "

W] Cirive properties
W] Control gtructure
FPower_unit " Enter motor data
W] Power unit connec

" Select standard mator from list

b otor holding brake
CJEncoder B
C1Cirive functions
[JPROFIBUS proces:

< Back | LCantinue > | LCancel Help

Note

If you select a "Motor with DRIVE-CLIQ interface", the motor data will not be read
immediately from the electronic nameplate of the motor. The data will not be transferred
until you switch to online mode.
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15.Configure the motor holding brake, if there is one, and click "Next" to confirm the setting.

Configuration - SINAMICS_$120_CU320 - Motor holding brake

[w] O ption module
[Wlnzert infeed

[wllnzert drive

[w] Foer_uinit

[1E ncoder

]S urmmary

[WDirive properties
Cantral structure

‘ol Linit connec

[WlInfeed configuratior

[VlInfeed diive object
[WIFROFIELS proces:

L

s

CIFROFIEUS proces:
b

Drrive: Drive_1,DDS 0

Halditg brake configuration:

< Back | Continwe » |

LCancel Help

For motor holding brakes which are a direct component of the motor block, use the
"Motor holding brake acc. to sequential control" setting. For externally fitted motor holding
brakes, select the "Motor holding brake acc. to sequential control, brake connection via
BICO interconnection" setting, and also link it to a free output.

In both cases, you must enable the "Extended brake control" option.
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16.If you did not activate encoder sensing via the Drive CLiQ interface, you can select the
relevant encoder from the list box. Select the desired encoder and the encoder
evaluation, then click "Next" to confirm the setting.

Configuration - SINAMICS_$120_CU320 - Encoder

¥ Option module ~  Dnive: Drive 1,005 0, MDS 0

[l nzert infeed

]I nfeed configuration
[ Infeed

[ Infeed drive object =
WIFROFIBUS proces:

[ Inzert drive Encaoder 1 ]
W] Cirive properties

[¥]Contral structure Encoder narne: |Mnt0r

(] Power_unit

LAIPower it connect Encoder evaluation:  Integrate encader evaluation
(] b obior

(]t otor holding brake

Which encoder do pou want to uze?

[ Encoder 3

CIFROFIEUS proces:
C]Summary ad
£ |

|

Encoder type Code number

dentify encoder 10000

< Back | LCantinue > | LCancel Help
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17.For process data communication between the Technology CPU and power section via
PROFIBUS DP (DRIVE), set a suitable message frame, such as message frame 105.
You can find further information about the properties of the individual message frames in
the "Extending a PROFIdrive message frame (Page 130)" chapter.
Click "Next" to confirm the setting.

Configuration - 5120_CU320 - Process data exchange (drive)

[w] O ption rmodule A | Drive: Diive_1, DD5 0
[ nzert infeed i
[w]nfeed configuratior
[w] I nfeed

[w]nfeed diive object
[WIProcess data exch: [105] SIEMEMS telegram 105, FZD-10/10
[ nzert diive

[w] Cirivve properties

[w] Control structure

Select the PROFIdive mezzage frame type:

[P er_urit Length [words)
[ Frower unit connect Input data / actual values:
[w] A ok
[witdatar holding brak: .
Output data / setpoints:

Encoder

— = Motes:

1. The PROFIdrive process data will be interconnected ta BICO
= - parameters in accordance with the zelected meszage frame type.,

T These BICO parameters cannat be subsequently changed.
i 4
i 4

2. This data iz relevant for Interface 1 in accordance with the

i zettings on the contral unit,
i ’ﬁmi

< Back | Mest » | Cancel Help
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This completes the configuration. You can review your parameter settings again
in the summary; click the "Finish" button to close the configuration.

Configuration - SINAMICS_5120_CU320 - Summary

WInsert infeed #  The following data of the drive unit has been entered:
W] Infeed configuratior T =
[¥]Infeed Option radule tpe: TB30 =
WInfeed dive object Infeed diive object;
WIPROFIBUS proces: Dirive object name: Infeed
[Flnzart dive | Pli\;e object t_l,lp;a: Active infeed
) ) nfeed camponent;
MIDrive properties Order na.: B3L3130-7TE21-Gbue
[w]Contral structure Fated power: 16 ki
[w]Pawer_unit Fated current; 27 A
i | Infeed drive object - additional data:
EDDTD? unit eannEe Supply zustem / DC link identification when first switched on; ez
) Device connection vaoltage: 400
[t ator halding brake Rated mainz frequency: 3-phase AC B0-E0 Hz
[w|Encoder Line filter: ‘wfideband Line Filter booksize 400 % 16 ks
MIPROFIBUS proces: (B3L3000-0BE 21-B440] )
_ Yaltage senzing module: Mat available
2 External braking module: Mot available
bt b astersSlave: not available
< | Ed PROFIEUS process data exchange [infeed drive object]:
PROFIBUS FZD message frame: SIEMEMNS telegram 370,
FZD-1/41 [370)
Drrive drive object:
Dirive object name: Drive_1
Dirive object type: Servo amplifier
Contral structure;
Contral type: Speed contral [with encoder)
] Pover unit component;
% Component name: Power_unit
3«1’ Component type: Double mator module
- Order no.: BSL3120-2TE13-Odws
Rated poveer: 1.6 kis' W
Copy test to clipboard |
< Back LCancel Help |

18.Then repeat the configuration for any other motors connected to the drive system.

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, ASE00480378-04 55



Commissioning

3.4 Configuring the drive components

Configuring with Smart Line Module (SLM)

1. In S7T Config, open the SINAMICS S120_CU320 folder, and double-click the

"Configure drive unit" entry or the drive.

2. Insert the control unit and optionally the add-on modules, for example TB30 terminal
board. Select the desired values and click "Next" to confirm the settings.

3. For the selection of the SINAMICS infeed, you can choose between modules with or
without DRIVE-CLIiQ connection. Select the appropriate setting and click "Next" to confirm
the setting. The following steps are for Smart Line Modules without DRIVE-CLIQ.

Configuration - SINAMICS_5120_CU320 - Insert infeed

[w] O ption module

[(inzert drive
1S urnrmary

Thiz wizard helpz vou to configure a drive unit with a drive
and optiohally with an infeed.

Are you uging a SINAMICS infeed with
DRIVE-CLIO connection in this drive unit?

™ Yes @ Ha

If pou wwant bo configure a number of infeeds, select the
elemant "Inzert infeed" in project navigatar after completing
the configuration,

< Back | Continwe » | LCancel

Help

For modules with DRIVE-CLIQ infeed, proceed as for the configuration with Active Line

Modules (ALM).
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4. Start the configuration of the drive by selecting "Yes" and clicking the "Next" button to

confirm the setting.

Configuration - SINAMICS_5120_CU320 - Insert drive

(] D ption module

[l nzert infeed

]I nfeed configuration

[ Infeed

]I nfeed drive object - ac
WFROFIBUS process ds

C]Summary

[
|

EL -
5

Do you want b configure a drive [power unit, motar,
encoder|?

The wizard guides you through the diive configuration.

If you want to configure several drives, select
the element "Inzert diive" in the project navigator
atter finizhing the configuration.

< Back | LCantinue > | LCancel

Help
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5. Enter the name of the drive "Drive_1" in the "Drive properties" dialog.

Select the "Servo" type on the "General" tab. Select the "Drive object no." tab.
Enter a drive object number.

Click the "Next" button to confirm the settings.

Configuration - 5120_CU320 - Drive properties

W] O ption module ~ Configure the drive object Drive:
[ nzert infeed

[w]nfeed configuratior Diive object Mame:

[w] I nfeed

[w]nfeed diive object

[w]Frocess data exch:

[insert drive General | Drive object no. I

] Control structure
] Pover_unit
(G

Ctdotor holding brake
[1E hicoder

[(1Drive functions Authar: ’—

[1Froces: data exch: Versian: ’7
1S urnrmary b

< | > Comment;

Dirive object type: Servo -

< Back | Mext > | Cancel Help

Note

If you subsequently want to change the drive object type, you will have to reconfigure
the drive.
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6. Select "Speed control (with encoder)" as the control method,
and click "Next" to confirm the setting.

Configuration - SINAMICS_5120_CU320 - Control structure

¥ Option module ~  Drive: Drive_1,0D5 0
[l nzert infeed
]I nfeed configuration

Function modulas

#Infeed [ Extended setpoint channet
[ Infeed drive object [ Technology contraller
[PIPROFIEUS proces: [~ Basic positioner

[ nzert drive

” ) [ Extended messages/monitoring
W] Cirive properties

[P ower_urit Clozed-lnop control

[k otor Setpt

b otor holding brake > C n/kd control _
CJEncoder i —I
C1Cirive functions

|

[JFROFIEUS proces: -

C]Summary ad

¢ | o Cantral method:

- Speed contral [with encoder) ﬂ

Actual zpeed value preparation

— @

< Back | LCantinue > | LCancel Help
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60

nzert infead
nfeed canfiguratior
[wlInfeed

nfeed drive object
PROFIEUS proces:
nzert drive
Dirive properties
[w]Control structure

[tdatar

[tdatar holding brak:
[1E ncoder

1 0vrive functions

|

[w] O ption module ~

CIFROFIEUS proces:
]S urmmary b

Drrive: Drive_1,DDS 0

Canfigure the power section companent:

Compaonent nane:

Connection voltage:
Ciooling method;

Tuype:

[ Only display double motor modules with free connections

Paowser unit selection;

7. Select the appropriate power section component from the list,
and click "Next" to confirm the setting.

Configuration - SINAMICS_$120_CU320 - Power_unit

|F'u:|wer_unit

|510-7200DC

|Intema| air cooling

| &l

Ll Led Lo

Order no.

| Rated po... | Rated cur... | Erecution | #

BSL3420-2TET1-Fdum
BSL3120-1TET 30w
B TE13-0ws
BSL3420-1TET 30w
BSL3420-2TET 30w
BSL3120-1TE15-Om
BSL3120-2TE15-Odm
BSL3420-1TE15-Odem
BSL3420-2TE15-Odem
BSL3T20-TTE21 -0
BSL3120-2TE 21 -0
<

< Back | Continwe » | LCancel Help

DC/AC
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8. For Smart Line Modules without DRIVE-CLIQ interface, a message appears with
information on the hardware wiring of the ready signals between infeed and the drive.
Read this information and confirm the message with "OK".

Connect Operation signal (IWIZ:17130)

'
A The Operation signal must be connected!

Caution: if the infeed iz controlled wia another CU, the Operation
zignal of infeed r863.0 nuzt be connected ta "Bl: Infeed
operation' of drive pBE4 via a BICD interconnection.

If thiz iz ot taken into consideration, damage to the infeed may

rezult

Note

For SLM without DRIVE-CLIQ, the hardware wiring of the ready signal for the infeed can
take place either via the digital inputs of the CU 320 control unit or via the additional
digital inputs of the TB 30 terminal board.

The appropriate input of the signal is then used for the subsequent internal wiring
of the BICO signals.
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9. Now perform the internal wiring of the Ready to run signal using the BICO engineering of
the SINAMICS S120. Click the blue icon for the wiring of the binector and select
"Control unit" or "Further interconnections”. The dialog for the possible interconnections
of the individual components opens. Select, for example, the "r722 Bit0 CO/BO
parameter here: CU digital inputs, status: DI 0 X122.1...." on the control unit and
click the "OK" button to confirm the selection. Click the "Next" button to close the

BICO wiring.
Configuration - SINAMICS_S120_CU320 - Power unit BICO technology
] 0ption maodule Drive: Drive_1, D05 0
[W]Inzert infeed
W] nzert dive
[W]Drive properties
[w]Control structure Irfeed in operation
W] Fosier_Linit Dirive i_n
_ | Contral_Unit. 722: Bit 0, CO/BO: operation
[C1Power unit connection 0 &
Ckdatar 1 | |
e e breke v Control_Unit o, s 1.1) (1=High /
SDH'CD fer ; TB30 ¥ 722! Bit 1, CO{BO: CU digital inpLts, stakus: @ DI 1 (X122.2/¥121.2) (1=High  O=Law)
Ve Tuncions ] " . B N
Y722 Bit 2, COJEC: CU digital inputs, status; : DI 2 {%122.3/%121.3) {1=High | O=Low)
FROFIBUS dz i ions... ! '
gSummaw progass 09 & _ Further intercannections ¥722! Bit 3, CO/BO! CU digital inputs, status: : DI 3 (X122.4/%121.4) (1=High { O=Law)

Y722 Bit 4, CO/BC: CU digital inputs, stakus: : DI 4 {%132.1) {1=High | 0=Low}
r722: Bit 5, COJBEC: CU digital inputs, status: @ DI S (X132.2) {1=High | 0=Low)
r722: Bit 6, COJ/BC: CU digital inputs, stakus: @ DI 6 {%132.3) {1=High | O=Low}
Y722 Bit 7, COJEC: CU digital inputs, stakus: : DI 7 (%132.4) {(1=High | 0=Low)

Further interconnections. ..

< Back | LContinue > | LCancel Help
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10.1f you have configured a Double Motor Module, you must now select the power unit
connection of the motor on the module. For the first motor, select the X1 connection,
for example. Click the "Next" button to confirm the setting.

Configuration - SINAMICS_S120_CU320 - Power unit connection

(] D ption module ~
[l nzert infeed

]I nfeed configuration

[ Infeed

[ Infeed drive object
WIFROFIBUS proces:
[ nzert drive

W] Cirive properties

W] Control gtructure

(] Power_unit

[k otor

b otor holding brake
CJEncoder

C1Cirive functions
[JPROFIBUS proces:

Drive: Drive_1, 0DDS 0

Configure the power unit connections for the double
rotor madule

BSL3120-2TE1304%:  [l_n =3A])

" Connection #2

LCancel Help

< Back | LCantinue > |
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11.Select the connected motor. If a motor with a DRIVE-CLIQ interface is used, select this
setting. The motor data is then read from the electronic nameplate of the motor via the
DRIVE-CLIiQ connection. Alternatively, you can select the (standard) motor from a list,
or enter the motor data directly. Then click "Next" to confirm the setting.

Configuration - SINAMICS_$120_CU320 - Motor

[0 ption moduls | Drive: Drive_1,DDS 0,MDS 0
[Wlnzert infeed T

[WlInfeed configuratior Canfigure the matar:

[ Infzed _ . tator nane: b ator

[WlInfeed drive object

[VIFROFIBUS proces: & Motor with DRVE-CLIG interface
[wllnzert drive ™

[WDirive properties
Cantral structure
[Power_uni " Enter motor data
Pawer unit connecl

" Select standard mator from list

Ctdotor holding brake
[1E ncoder

1 0vrive functions
[CJFROFIEUS proces: ™

< Back | Continwe » | LCancel Help

Note

If you select a "Motor with DRIVE-CLIQ interface", the motor data will not be read
immediately from the electronic nameplate of the motor. The data will not be transferred
until you switch to online mode.
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12.Configure the motor holding brake, if there is one, and click "Next" to confirm the setting.

Configuration - SINAMICS_5120_CU320 - Motor holding brake

¥ Option module ~  Dnve: Drive 1,005 0

[l nzert infeed B
]I nfeed configuration

[ Infeed

[ Infeed drive object
WIFROFIBUS proces: r
[ nzert drive

W] Cirive properties

W] Control gtructure

(] Power_unit

W] Power unit connec

(] b obior

Holding brake configuration:

Mo motor holding brake being used

CJEncoder B
CIFROFIBUS proces:
C]Summary hd
& >

< Back | LCantinue > |

LCancel | Help

For motor holding brakes which are a direct component of the motor block, use the
"Motor holding brake with sequential control" setting. For externally fitted motor holding
brakes, select the "Motor holding brake acc. to sequential control, brake connection via
BICO interconnection" setting, and also link it to a free output.

In both cases, you must enable the "Extended brake control" option.
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13.If you did not activate encoder sensing via the Drive CLiQ interface, you can
select the relevant encoder from the list box. Select the desired encoder and the
encoder evaluation, then click "Next" to confirm the setting.

Configuration - SINAMICS_$120_CU320 - Encoder

[0 ption moduls | Diive: Diive_1, DDS 0, MDS O
[Wlnzert infeed
[WlInfeed configuratior
[wlInfeed

W Infeed drive object [
WIFROFIBIS proces:

] nzert drive Encoder 1 ]
[WDirive properties

whhich encoder do you want to uze?

[ Encoder 3

] Ciottrol structure: Encoder pname: |Mntor

[w] Foer_uinit

[ Frower urit connect Encoder evaluation:  Integrate encoder evaluation
[w]tdakar

[t otar holding brake

CIFROFIEUS proces:
]S urmmary b

Encoder type Code number

Identify encoder 10000

< Back | Continwe » | LCancel Help
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14.For process data communication between the Technology CPU and power section via
PROFIBUS DP (DRIVE), set a suitable message frame, such as message frame 105.
You can find further information about the properties of the individual message frames in
the "Extending a PROFIdrive message frame (Page 130)" section.
Click "Next" to confirm the setting.

Configuration - 5120_CU320 - Process data exchange (drive)

W] Option rmodule | Drive: Drive_1,0DD5 0
Wlrzert infeed
W] Infeed configuratior

W]l ifeeeed Select the PROFIdrive meszage frame type:
WInfeed dive object _
[w]Process data exche N 1010

W] lnzert drive
W] Drive properties
[w]Contral structure
WPower_urit Length [words]
[w]Power unit connec! Input data / actual values: li
[ b cbor

li

(W] bd ator holding Brake .
WIErcadsr Output data / setpoints:

1S urnrnary

Motes:

1. The PROFIdrive process data will be interconnected ta BICO
parameters in accordance with the zelected meszage frame ype.
These BICO parameters cannat be subsequently changed.

2 This data iz relevant for Interface 1 in accordance with the
zettings on the contral unit,

< Back | Mext > | Cancel Help
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68

15.This completes the configuration. You can review your parameter settings again

in the summary; click the "Finish" button to close the configuration.

nfiguration - SINAMICS_5120_CU320 - Summary

[Wlnzert infeed ~
nfeed canfiguratior B
[wlInfeed

[WlInfeed drive object
WIFROFIBIS proces:
[wllnzert drive

Dirive properties
[w]Control structure

[w] Foer_uinit

Power unit connec
[w]tdakar

[witdatar holding brak:
[w] E ncoder
[W]FROFIEUS proces:

The following data of the diive unit haz been entered:

Option module:

Option module type: TB30
Infeed drive object;

Drrive object name: Infeed
Infeed component:

Rated power: 16 ki

Rated current; 27 &

Device connection vwoltage:
[ESL3000-DBE 21-6440)

tazter/Slave: not available

FZD-141 [370)
Dirive drive object:

Drrive object name: Drive_1
Contral structure:

Power unit component:

Rated power: 1.6 khw

Dirive object bype: dotive infeed

Order no.; BSL3130-FTE21-Béuws
Infeed drive object - additional data:
Rated maing frequency; 3-phaze AC BO0-60 Hz

Line filker: *Wideband Line Filter booksize 4004 16 kWw

Woltage zensing module: Mot available
External braking module: Mat available

PROFIBUS process data exchange [infeed drive object]:
PROFIEUS FZD meszage frame: SIEMENS telegram 370,

Dirive object bype: Servo amplifier
Control type: Speed control (with encoder)
Component name: Pover_unit

Compaonent type: Double motar module
Order no.; BSL3120-2TE13-0éws

< Back

-~
Supply zyztem ¢ OC link identification when first switched on; Yes
00%
b/
Copy test to clipboard |
LCancel Help |

16.Then repeat the configuration for any other motors connected to the drive system.
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344 Alignment of the PROFIdrive message frames

Introduction

To configure the PROFIBUS communications interface, the message frame configuration in
S7T Config and in HW Config must be aligned. Among other things, this alignment
determines the I/O addresses for the PROFIdrive data communiction between

SINAMICS and the Technology CPU.

Alignment with an Active Line Module (ALM)
To perform the alignment, open the "S120_CU320" folder in S7T Config.
Double-click "Communication > Message frame configuration".
There you check and correct the order of the individual components.

To do this, select the relevant component and use the arrow buttons to move it up or down.

To align with HW Config, click "Align message frame with HW Config: Set up addresses"
and confirm the security prompt with "Yes".

®s120_CU320_1 - Message frame configuration |’._||’E|Pg|
IF1: PROFIdiive FED message frames ||F2: FZD message frames
~
Carrunication interface: PROFIBUS - Communication interface integrated in the Contral Unit [cychic)
The PROFIzafe communication iz performed via this interface
The PROFIdrive meszage frames of the drive objects are transfened in the following order:
The input data corresponds to the send and the output data to the receive direction of the drive object.
Mazter view:
Input data Output data
Ohbject | Drive object | -Ho. Message frame type Length | Address | Length | Address Technology ohject
1 Einspeizung |3 Free telegram configuration with BICO g 5] 260,275 5 260269 |-
2 Artrieb_1 4 SIEMENS telegram 105, PZD-10M0 g 10 280..299 10 280299 |-
3 Corntrol_Unit 1 Free telegram|cnnfiguraﬁon with EIICOﬂ g 10 300,319 5 300 309 -
4 | T30 2 Free telegram configuration with BICO o —_ ] —_— |-
| Interconnections diaghostics | Align meszage frame with Hw Config: Setup
“
< >
51 Cloze Help

The appropriate I/O addresses of the message frames are thereby entered for all
parameterized axes. The PROFIdrive message frame must be extended to read in the inputs
and outputs of the terminal board or control unit. For more information, refer to the chapter
"Diagnosing the SINAMICS configuration (Page 75)".
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Alignment with a Smart Line Module (SLM)

See also

3.4.5

Procedure

70

To perform the alignment, open the message frame configuration in S7T Config
(same as for the ALM), and check and correct the order of the individual components there.

To do this, select the relevant component, and use the arrow buttons to move it up or down.
The objects must be kept in the following order:

1. Drives

2. Option modules

3. Control unit

The alignment procedure is the same as with an Active Line Module (ALM)

This concludes the configuration. You can check the topology of your
SINAMICS configuration. For more information, refer to the section
"Diagnosing the SINAMICS configuration (Page 75)".

Extending a PROFIdrive message frame (Page 130)

Loading the configuration into the drive components

Once the configuration in S7T Config is complete, save and compile the settings and
interconnections you have made. Now switch to online mode and load the configuration into
the SINAMICS S120.

To do so, select SINAMICS_S120. In the context menu,
select the Target Device > Download command.

Note

If an error occurs during the save and compile operation, you should check the
HW Config settings for constant bus cycle time and the DP cycle on the
PROFIBUS DP (Drive).
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3.4.6 Optimizing the speed controller in the drive

Introduction

The controllers in the drive must be working optimally to ensure that systems are not
susceptible to faults.

There are tools for automatically optimizing the controller in
SINAMICS firmware version V2.5 and S7 Technology V4.1 or later.

The following requirements must be fulfilled to use automatic controller optimization:
® The drive may be moved without hitting the mechanical limits

® The drive is running in "SERVO" mode.

® The motor encoder performs the closed-loop control.

® There is an online connection to the relevant drive unit.

® The open-loop control is in STOP mode.
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Procedure
1. Switch to online mode.

2. In the navigator, select the drive to be optimized, then switch to the
\Commissioning\Automatic controller setting sub-folder.

= % PI SINAMICS 5120
™ Insert single drive unit
= SIMATIC 300{1)
—|-=J=EE Technology
+- ] AXES
+ _| EXTERMAL ENCODERS
+-_] CAMS
= il SIMAMICS_5120_CU320
P_'| Automatic Configuration
» Owverview
» Configuration
» Topolagy
+|-=f=pm Control_nit
+-5] Infeeds
+ a Input/oukput component
= a Drives
® ) Insert drive
| offi= (] Drive_1
ﬁ‘ Drive navigatar
» Configuration
» Contral logic
¥ Open-loop/dosed-loop contral
¥ Functions
¥ Messages and monitoring
—|- 3 Commissioning
Zontrol panel
Trace
Function generatar
Measuring Function
Automatic controller setting
Skationary/turning measurement
+- 3 Communication
+- 3 Diagnostics
+ offi= (] Drive_z
+ (L] MOMITOR,

Technology

3. Set the T-CPU to STOP mode.

¥

¥

¥

A R LAV AV A"

4. Obtain control priority by pressing the "Get control priority!" button in the
automatic controller setting dialog.

5. Switch on the drive by clicking "Drive ON" in the automatic controller setting dialog.

Connection of the SINAMICS S120 to the Technology CPU
72 Product Information, 09/2011, ASE00480378-04



Commissioning
3.4 Configuring the drive components

6. Carry out the four steps in automatic mode, or carry out the individual steps using the
operating buttons in the automatic controller setting dialog.

The controller optimization results will be displayed.

Measuring Function inactive | J Give up control priority| | | | ? |

i Automatic cantraller setting l Measurements] Time diagram] FFT diagram] Bode diagram

Contraller: | Speed contraller j
Drivve: | J
Controller setting sequence: [ Eupert mode Bandwidth: Hz
=+ 1. Measurement of the mechanical system, Part 1 Paramneters for the measurement of the mechanical

— 2 Measurement of the mechanical system, Part 2 Amplitude: Hm
= 3. ldentification of the curent control loop Aweraging operations:
—  4.Calculation of the speed controller getting Qffzet; FRFk

Step 1:
Thepmechanical system iz measured in the lower frequency range.
2 low zpeed setpoint is set for this. The dive moves.

Result of the speed controller setting:

Parameter | Parameter text Current value | Calculated value Unit

1400[0] Speed control configurstion ZalH
p1400[0].3 Reference model speed setpoint, | component Ot
p1414[0] Speed setpoint fiter activation 0oH
pl414[0].0 Activate fiter 1 Mo
pld414[0].1 Activate fitter 2 Mo
1441 [0] Actual speed smoathing time 0.000 ms
p1460[0] Speed controller P gain adaptation speed, lower 0.009 Mms e
pl1462[0] Speed controller integral time adaptation speed lovwer 10,000 s
p1B5E[0] Activates currert setpaint fiter 1H
p1B57[0] Current setpaint fitter 1 type Lowy pass: PT2 (1
p1B55[0] Current setpaint fitter 1 denominator natural frequency 1995.000 Hz
p1653[0] Current setpoint fiter 1 denominator damping 0.700
p1EE0[0] Current setpoint fiter 1 numerator natural freguency 1935.000 Hz
p1EE1[0] Current setpoint fitker 1 numerator damping 0.700
p1EE2[0] Current setpoint fitker 2 type Lovy pass: PT2 (1
p1BE3[0] Current setpoint fitter 2 denominator natural freguency 1999.000 Hz
p1EE4[0] Current setpoint fitter 2 denominator damping 0. 700
p1EES[0] Current setpoint fiter 2 numerator natural freguency 1999.000 Hz
p1BEE[0] Current setpoint fiter 2 numerator damping 0700
p1BET[O] Current setpoint fitter 3 type Lowy pass: PT2 (1
p1BES[0] Current setpaint fiter 3 denominator natural freguency 1995.000 Hz
p1EE3[0] Current setpaint fitter 3 denominator darmping 0700
p1ET0[0] Current setpaint fiter 3 numetatar natural freguency 1995.000 Hz
p1ET1[0] Current setpaint fiter 3 numetatar darmping 0.700
p1ET2[0] Current setpoint fitter 4 type Lowy pass: PT2 (1
p1E673[0] Current setpoint fiter 4 denominator natural frequency 1993.000 Hz Accept optimized settings
p1674[0] Current setpaint fitter 4 denominator damping 0700 i the diive?
p1ETS[0] Current setpoint fiter 4 numerator natural freguency 1939.000 Hz
p1ETE[0] Current setpoint fiter 4 numerator damping 0,700
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7. Transfer the calculated speed controller parameter values to the drive by clicking
"Accept" in the automatic controller setting dialog.

Measuring Function inactive | J Give up control priority! | ’T .| | | | | ? |

Measurements] Time diagram] FFT diagram] Bode diagram]

Controller: | Speed contraller ﬂ

Crive: | J
Controller zetting sequence: I B andwidth: Hz

« 1. Meazurement of the mechanical system, Part 1 Parameters for the current control loop [Step 3]:

2. Measurement of the mechanical system, Part 2 Amplitude: Armng
3. Identification of the curent contral loop Averaging operations:
4 Calculation of the speed controller setting Offzet:

4 4 %

The calculation of the contraller settings is complete. [F pou want to take ower the parameters in the drive, click the “Accept' button. A
To calculate the controller parameters again, proceed as follows:
1. Click. the "Drive off" button
2. Click the "Drive on' button b
Result of the speed controller setting:
Parameter | Parameter text Current value | Calculated value Unit
p1400[0] Speed control configuration 3alH 3a0H
p1400[0].3 Reference model speed setpoint, | component Off Off
pl1414[0] Speed setpaint filker activation oH oH
p1414[01.0 Activate fiter 1 M Mo
pl414[0].1 Activate fiter 2 Mo Mo
pl441[0] Actual speed smoathing time 0.000 0.000 ms
p1460[0] Speed controller P gain adaptation speed, lower 0.009 0.035 Mmzsrad
p1462[0] Speed contraller integral time adaptation speed lower 10.000 40.037 ms
p1B56[0] Activates current setpoint fitter 1H 1H
p1657[0] Current setpoint fiter 1 type Lowy pass: PT2 (1 Low pass: PT2(1)
p1638[0] Current setpoint fiter 1 denominator natural frequency 19599.000 1999.000 Hz
p1659[0] Current setpaint fiter 1 denominator damping 0.700 0700
p1EE0[0] Current setpoint fiter 1 numerator natural frequency 19599.000 19559.000 Hz
p1661[0] Current setpoint fiter 1 numerstor damping 0.700 0.700
p1662[0] Current setpaoint fiter 2 type Loy pass: PT2 (1 |Low pass: PT2 (1)
p1663[0] Current setpaint fiter 2 denominator natural frequency 195939.000 195959.000 Hz
p1EE4[0] Current setpaint fiter 2 denominstor damping 0.700 0.700
p1665[0] Current setpoint fiter 2 numerator natural frequency 1999.000 1999.000 Hz
p1666[0] Current setpoint fiter 2 numerator damping 0.700 0.700
p1667[0] Current setpoint fiter 3 type Low pass: PT2 (1|Low pass: PT2 (1)
p1EES[0] Current setpoint fiter 3 denominator natural frequency 19599.000 195959.000 Hz
p1EE3[0] Current setpoint fiter 3 denominator damping 0.700 0.700
p1670[0] Current setpoint fiter 3 numerator natural frequency 1999.000 1999.000 Hz
p1671[0] Current setpoint fiter 3 numerator damping 0.700 0700
p1672[0] Current setpoint fiter 4 type Low pazs: PT2 (1|Low pass: PT2 (1)
p1E73[0] Current setpoint fiter 4 denominator natural frequency 19599.000 19559.000 Hz Accept optimized seftings
plE74[0] Current setpaoirt fiter 4 denominator damping 0.700 0700 it the drive?
p1673[0] Current setpaoint fiter 4 numerator natural frequency 19599.000 19585.000 Hz
p167E[0] Current setpaint fiter 4 numeratar damping 0.700 0.7o0 Accept

8. Switch off the drive by clicking "Drive OFF" in the automatic controller setting dialog.

9. Give up control priority by pressing the "Get control priority!" again in the
automatic controller setting.

10.Set the T-CPU back to RUN mode.
11.Start a "Copy RAM to ROM" operation for the drive you have just optimized.
12.Load the data from the drive back to the programming device.

13.Save and recompile the project.
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3.5 Diagnosing the SINAMICS configuration

Once the configuring for the SINAMICS S120 has been completed, the topology of the
DRIVE-CLIiQ wiring can be checked in online mode and the drive moved using the
SINAMICS S120 control panel.

3.5.1 Checking the DRIVE-CLiQ wiring online

Procedure
To check the DRIVE-CIiQ wiring online, follow these steps:

1. Set S7T Config to online mode.

2. Open the "S120_CU320" folder.
3. Select the "Topology" command.

Result

The "Topology" dialog will open.

By making a comparison of the planned and the actual topology in the display windows,
any incorrect wiring of the DRIVE-CLiQ connections can be determined quickly.

SINAMICS_S120_CU320 - Topology (=13
Project zet Set | Actual | Comparizan - Project zet | Set | | Aietual |E0mparison j
Topology tree l Topology tree l
Contral_Unit (1) BN Cantrol_Unit (1)
= [Drive_1|Drive_2].Powsr_unit, Power_unit (3]4) = [Drive_1|Drive_2] Power_unit, Power_unit (3]4)
Free Fres
[0l Crive_t.Matar (7} [0} Drive_L.Matar, Matar (7|5}
[T Drive_2.5M_to_Encoder_1 {S) [0]57] Drive_2.5M_to_Encoder _1 (5}
Free Free
Free Free
Free Free
——1A TE30.TE30 (2) ——1A TE30.TE30 (2)
Fiter: [All DRIVE-CLIG + option siat | Fiter. | =l
Update topalogy | Cloze | Help

The display topology views have the following meaning:

Topology view Meaning
Planned project Topology of the DRIVE-CLiIQ components programmed offline in
S7T Config.
Planned Topology of the wiring of the DRIVE-CLiQ components loaded
online into the drive.
Actual Real wiring of the DRIVE-CLIQ drive components.

Corrections in the wiring can be made by means of the hardware by replugging the
DRIVE-CLIiQ connections or in the "Project set" window by dragging the components to the
correct DRIVE-CLiQ connection.
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3.5.2 Drive test using the SINAMICS control panel

Introduction

After the successful configuring of the SINAMICS S120 drive system, the drives can be
controlled and moved in speed-controlled operation using the drive control panel in
S7T Config.

Assuming control priority

Open the "S120_CU320" folder in S7T Config.
Select the Drives > Drive_1 > Commissioning > Control Panel command.

Select there the drive that is to be tested. Transfer the control priority to S7T Config by
clicking "Get control priority".

|SIM&MICS 5120 CLU320 - Diive_1 | @E Help
’ | Azzume control prioriy! l J J J ) ) I)I , )
’ o cos:[ 0 n= FPM 00 oy [0 % 200%
’ - pos:| 0 - RPM

a

. Alarms 'l Control panel | = Symbol bravizer ‘ E Target system output ‘ E Compile/check output ‘ E Load to PG output ‘ E Auzgabe Topologie

Read the security message.

Il Assume Control Priority E|
Life-zign monitaring
¥ Act,

onitaring tirme: 1000 ms

This function may only be used under

A observance of the relevant zafety notes.
Failure to observe these safety notes may
result in perzonal injury or material
damage.

| Safety notes |

Accept Cancel | Help |
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Operation using the drive control panel

Activate the "Enables" option box and operate the drive control panel using the
keys described below:

Button Function
J Enable the infeed for an Active Line Module or for a Basic Line Module using
DRIVE-CLiQ.
Starting the motion. A speed setpoint for the axis can be specified in the
. Setpoint input box.
. Stopping the motion.
Note

If, after starting the drive, the "The switch-on disable of the drive is active" error message is
issued, then reset the signal for the switch-on disable.
To do this, switch to the Interrupts tab and acknowledge the pending interrupts.

oetatview ... |
| J r@ Help
Give up contral priorityl | . . J : ) .)I ; -
Jiv) cos: [0 n= — 0 [y 0%

¥ Enables oos:| O = [ 000 RPM

(© Enables available [DD] Dperation - everything enabled
Specified Actual |Elul|:|ut frequency, smoothed ﬂ
OFF1 enable Speed: 0.0 0.0 FPM 0.0 Hz
OFF2 enable
OFF2 enable |ED: Cutput valkage, smoothed ﬂ
Enable operation 01 Wms
Flamp-function gen. enable
Ramp-function generator start Wirafiar @ 0.00 Arms

0 Setpoint enable o

Matar utilization: 0o x
. Alarmz 'l Contral panel | 2 Symbol brawser ‘ E Target system output ‘ E Compile/check output ‘ E Load to PG output ‘ E Auzgabe Topologie
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3.6

3.6.1

Introduction

Procedure

78

Creating technology objects

Creating and configuring axes

Once the SINAMICS S120 drive system has been configured and placed in operation, the
axes must now be created in the technology section of the Technology CPU.
This gives the CPU the access to and the control of the axes.

. Open the Technology folder in S7T Config and double-click on the "Insert axis"

function to add an "axis" technology object.

- % PI SIMAMICS 5120
% Insert single drive urit
= SIMATIC 300(1)
= Technology
—-_] AXES
hafIrsert axis
+ _| EXTERMNAL ENCODERS
+-_] CAMS
+-flla SINAMICS_S120_CU320
+-(_7] MOMITOR,

Technology
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2. Enter in the first dialog box a name for the axis and select the required axis technology.
Click on the "OK" button to confirm your entry.

Insert Axis
3 MHarne:

General ]

wihich technology d t o use?
IS EEChnoIogY do You want [0 use Aulth: |

[w|Speed contral \ergian: ’7
Puazitiohing

[15Synchronous operation

[P ath interpalation

Exizting Ares

Comment;

Cancel Help

Note

The axis technology can no longer be changed once it has been selected.
If a different axis technology is to be selected, the technology object must be recreated.
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3. Select "Linear, Electric" as the axis type used. Select "Configure units"
if needed and click "Next" to confirm the setting.

Axis configuration - Axis_1 - Axis Type

Axis Type You can select the axiz twpe on thiz page.
e cssERTER: ! E Already set data can be lost if thiz entry iz changed. ag the structure of
L

. the configuration data changes.
Encoder azzignment

Encoder configurati...
Surnrnary

2

Az bope: Linear

’j

Ratary

2

Electrical

’j

Hydraulic

’j

Wirtual

kode: Standard j

Configure units

| Mext > | Cancel Help
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4. The axis is now assigned to the drive of the SINAMICS S120. If the SINAMICS S120 is
not yet available in the list of drive devices, click the "Set up addresses" button.
A free drive of the selected drive device can be selected from the list for the assignment.

Axis configuration - Axis_1 - Drive assignment

¥ Lyiz Type © Assignment partner [INOUT}* Assignment
Drive assignment % |l Rl d
Encoder assignment 159 L5 Set up addresses |
Encoder configurati... | || EIIN assign
Summary i Ly Free
Properties:
PROFldrive message frame 105
It Pl 280
Output P 280
D ata tranzfer from the drive |
Matar bppe: |Standard rnokor j
Which normalization data do you want to zet?
[ nomalize to maximum mator speed
MHarmalization speed: 3000.0 rpm
maxirurn motar speed: 3000.0 rpm
F aimnuimm borgques 39 Mrit
an
< Back | Mest » | Cancel Help

The message frame (e.g. message frame 105) required for the communication between
the Technology CPU and the drive system will be fetched automatically from the drive

configuration.

5. Select the motor type. The maximum motor speed can be set to the maximum speed of
the motor connected to the selected drive.

6. To do this, click the "Data transfer from the drive" button to ensure that the data is
consistent between the controller and drive. Click the "Next" button to accept the settings.
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7. Select the encoder type, the encoder mode and the measuring system to be connected to
the selected drive. Again, click the "Data transfer from the drive" button to automatically
accept the data configured in the drive.

Axis configuration - Axis_1 - Encoder. assignment

¥ Bz Type S Assignment partner [INJOUT}E Assignment
+ Dirive assignment % |4 Rd d
Encoder assign.___ 1 » Input module for encoder value
Encoder configurati... 2@ &81 20_Cu320 Set up addreszes |
Surnmary 3| = fgsErRvo_D2
| 'Encoder_1

5 f SERVO_D3

Properties:

PROFldrive message frame 105
Inpaut Pl 2480
Ot PG 280

Encoder usze in 57T Config:

Enc. type; |EIae =R e =

Encoder mode: | Endat

EN|EN

Measunng system: |H0tal_l,l encoder syztem

Data transfer from the drive

< Back | Mext > | Cancel Help
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If you have transferred the encoder data using the "Data transfer from the drive" button,
the encoder-specific data will already be preset correctly.
You can then immediately confirm the dialog with "Next".

8. Enter the encoder-specific data, for example, encoder pulses per revolution and fine
resolution. Additional information on this data can be obtained in the chapter
"Encoder settings" (Page 93)".

Axis configuration - Axis_1 - Encoder configuration

o Az Type Reference variables

" [iive azsignment

: Encoder pulzes per rev.:  |4096
" Ercoder assignment E B i

Encoder config... Fire re:salution: !D

Surnmnary Fine rezolution of abzolute !IJ
value in Gn_xIST2:

D ata width of absolute !24
walue without fine
resolution:

Additional zettings

T Tolerate the encoder failure when it is not involved in the
clozed-loop contral

-

e
4

W Activate encoder monitoring

e e

< Back Mext » Cancel

Help
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9. At the end of the configuration, you can once again check the entered data in the
overview before you click the "Finish" button to close the configuration.

Axis configuration - Axis_1 - Summary

W Loz Type

+ Drive azsignment

" Encoder assignment

" Encoder configurati...
Summary

All the necessary data for configuration has been entered:

Mame:
- Az
Technology:
- Pozition axiz
iz type:
- Linear asis
- Electric
Az miode:
- Standard
Dirivees
- SERVO_D2 Actor [5120_ClLU320)
Encoder:
- SERY0_D2 Encoder_1 [S5120_CU320]
Encoder ype:
- ihzolute

< Back | Finish |

Cancel Help

Also create the technology objects for all other axes of the SINAMICS S120 drive system
and then close S7T Config.
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3.6.2 Technology Objects Management (TOM)

Procedure

1. Double-click the "Technology objects" entry in the "Technology" folder of the SIMATIC
station to open the Technology Objects Management (TOM) in the SIMATIC Manager.

K SIMATIC Manager - [Pl SINAMICS §120 -- D:\Siemens\Pi_sinam] Ead
% File Edit Insert PLC ‘iew Options ‘Window Help - 8 %

0= | B9 a7 D Bg | 0, e B | < Mo Fier > =7 | B8

= % Fl SIMAMICS 5120 Ohject name | Symbolic hame | Type
= SIMATIC 30001) E':'-"5'--"TEe|::|--|r||:|||:|g|i|::.5|| Objectz - Technology
- [@ cPU MTT-2DP
—-(z1] 57 Program(1)
(B Sources
Blocks
[ Technology
- E SINAMICS_S120 CU320
E SIMAMICS_5120_ClJ320

Press F1 to get Help, CPSS12(MPT)

2. The list of the technology data blocks that have not yet been created contains the
technology objects that have been previously configured in S7T Config or are available
as standard but for which no technology data blocks have been created previously.

If necessary, change the suggested DB numbers of the technology objects in the first
column of the list and click the "Create" button to create the technology data blocks.

™o} §7 Pragram(1) (Technology\Technological Objects) -- CPU31xT_S120\SIMATIC 300(1)\.... = |(0)[X]

Technology DB updating time: 15,000 ms

Technology data blocks in the block Folder (block: lisk) |

DE Symbiol | Technology object | Carnrment

|~
|

Technology DBs nok wet created (Defaulks lisk) 4+ Create

Symbiol Technology object | Comment

AEGEEE

|
%
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The created technology data blocks are displayed in the list of the technology data blocks
in the module folder. The Technology Objects Management program can then be closed.

™ §7 Program(1) (Technology\Technological Objects) -- CPU31xT_S120\SIMATIC 300(1)\... [= |[B)[X]

Technology DE updating time: 15.000 ms

Technology data blocks in the block Folder (block lisk)

DE Symbol Technology object | Comment

& DBl Axis_1 i Awis_1 Positionierachse

& DBz Axis_2 ik Axis_Z Positionierachse

& DB3 Trace Trace S7-Daken FOr Trace des MC-Subsystems
& DE4 MCDevice MiCDevice Status des MiC-5ubsystems

|

|

Technology DBs nok wet created (Defaulks lisk)

DB

| Symbiol

| Technology object

Carnmenkt

Ead

|

Result
The created technology data blocks are now also in the SIMATIC Manager in the "Blocks"
folder of the SIMATIC 300 station. The icons of the data blocks are derived from the
designations of the technology objects in S7T Config.
In addition to technology data blocks, a number of User Defined Datatypes (UDT)
that from the basis for the technology data blocks will also be created.

A danager - -- I wiemensyi_sinam T [=] .
! SIMATIC Manager - [Pl SINAMICS 5120 -- D:\Si \Pi_si H{i=1E3
% File Edit Insert PLC Wiew Oplkions  window  Help - g x

O=| 87 @ Bn |2 25 %o | ¢ Mo Filer > | Ty | 9m

= % Pl SINAMICS 5120 Object name | Sumbolic name | Created in language |
=[] SIMATIC 30001] S ystem data .
- [@ cPURITTZDP o DF
=@ 57 Program(1] o DB Trace TechObi
SF“'EBS £ DBZ MC device TechOkj
neks o DE10 fixis_1 TechOkj
Technology 3 DB102 fis._2 TechDbi
g SINAMICS_S120_CU320 HIE Eenm
a SINAMICS 5120 CUZ20 L3 upTa TraceD ata TechObj
L3 1UD0T25 TechnologyDevice3 TechObj
g+ 1UDTH Pozitioningdsizd TechObj
WAt 1 WAT_1
< | >
Press F1 to get Help, CPS21Z{MPI
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3.7 Diagnosing the technology configuration
3.7.1 Overview
Introduction

The configuration of the "Axes" technology objects in S7T Config can also be checked using
the axis control panel in S7T Config. The motion commands can be specified directly for the
technology objects and thus the successful linking of the technology objects with the drives.

3.7.2 Preparations

Enabling CPU peripherals

To control the technology objects from the axis control panel, the CPU must be in STOP
mode and the I/Os must be enabled to allow the CPU outputs to be specifically influenced.

The 1/0Os can only be enabled via a variable table. If necessary, create a new variable table,
switch this to online mode and select the Enable PA function from the Variable menu.

In STOP mode of the CPU, you can now directly access the 1/Os of the input/output modules
and the axes.

Var - [VAT_1 -- PI SINAMICS 51 20\SIMATIC 300(1MCPU 317T-2 DP\ST Program(1) 0O...

ﬁ Table Edit Insert PLC BEGEEEN Wiew Ophions  Window Help - g x
4 Dlj:n % .;’4 Trlgger... Chrl+R @|€d\|m| ﬁi|.4;lu|
= Monitor CtrH-F7
Al sddress Symbnll Displs  Madify Chr+Fa
[

Update Monitar Yalues F7
Ackivate Modify Yalues Fa

Modify Address to 1 Zhrl+1
Madify Address to 0 Chrl+0

Enahle Peripheral Outpuks  Shift+F3

Display Force Yalues Alk+F2

awitches off the Oukput Disable L. s A ) abs < 5.0

Enabling the infeed for an Active Line Module or a Basic Line Module
As of S7 Technology V3.0 SP2, the infeed can be enabled via the control panel.
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Enabling the infeed for a Smart Line Module

The ready signal is used to enable a Smart Line Module without DRIVE-CLIQ interface.
As shown in the chapter "Manual configuring" (Page 39), Configuration with

Smart Line Modules (SLM)", this was connected when you configured the

Smart Line Module. Ensure that the ready signal has logical value 1 in order to enable the
Smart Line Module.

Enabling the axis using the axis control panel

To do this, open the axis control panel in S7T Config using "Technology\Axes\Axis_1\Control
panel" and select the required axis from the dropdown list box. Transfer the control priority to
the axis control panel by clicking the "Assume control priority" button and acknowledging the
message that appears by clicking the "Accept" button.

1

= @ PI SIMAMICS 5120
) Insert single drive unit
= SIMATIC 30013
= Technology
=1 A¥ES
’_| Insert axis
+ =t‘|= Axis_1
+ S Axis_2
+-_] EXTERMAL ENCODERS
+-_] CaMS
= flla STNAMICS_S120_CU3z0
> Overview
» Configuration
+- » Topology
+-[m Control _Unit
-2 Infeeds
® ) Insert infeed
= Infeed
» Configuration
b3 Control logic
+- 3 Functions
+- 3 Communication
+- 3 Diagnostics
+ a Inputfoutput component
= a Drives
) Insert drive
+- [ Drive_l
+- [ Drive_2
+- 7] MONITOR

Technaology

| J |7|§ Help

’ Give up contral priorty! | E mrmds 00 1 © o200 ﬁ
‘@ | &) & &|7 et | = == o 100,00 %
’ ” statio_nary o Specified Achual
’ Az alarm - Dirive errar Welocity: | 0.0 | 0.0 mmds
o Ir aperation W Enables available P

= = Pasition: 4 ¥
’ 2 Homed 2 Power enable osten | B.e-003 | 7.&003 mm
’ Remaining distance 0.0 rmm
’ |\-"elocity limitation [pluslimitsofd_l,lnj 1000000000000.0  mmds [ — ’700 m
‘ |Velocity limitation [pluslimitsofdynj | 1000000000000.0  mmds Al delie sl 1
| |2

. Alarms ’l Contral panel | = Symbol browser ] E Target system output J E Compile/check output ] E Load to PG output I E Auzgabe Topol 4 | »
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3.7.3 Axis test using the technology axis control panel

Procedure
Once the drive infeed is active, the axis control panel can be used to operate the axes.

The axis control panel buttons can be used to invoke the following functions:

Button Function

Set axis enable.
#
- Select the operating mode of the axis:
Al afa &

Speed-controlled operation

Position-controlled operation

Absolute or relative positioning

Homing

Start from the control panel the motion set for the axis.

Stop the set axis motion.

1< [ [2]e]|x =
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Depending on the selected operating mode of the axis, various parameters for the axis
motion can be specified in an additional input window.

petaiview |
' o (o[ e |
Give up control priarity! | W= mnfe 00 \| L .

(& | B k& Q|7 Detais.. | = x=] mm 100.00 %

”S statiu:!nary o Specified Actual

}.1; Ais alarm !‘ Drrive ermor Velocity: | oo | 0.0 mms

= |noperation o Enables available -

= = Pasition: N .

&) Homed (& Power enable ositon: | 65003 | 76003 mm

Femaining digtance 00 rmm

|\-"e|ncity lirnitation [pluslimitsnfd_l,lnj | 1000000000000.0  mm/s Following sror: ’—DD mm
£/ |\-"e|u:|c:ity lirnitatian [pluslimitsofd}lnﬂ | 1000000000000.0  mm.s Lictive data set 1
1| |+
. Alarmsz fl Cantrol panel | = Symbal browser J g Target spstem output I E Compile/check output J g Load to PG output I E Auzgabe Topol 4 | 3 |

90

Example: Positioning axis

Position axis

* Awis |Bwis 1

Farameter l Dynanic response ]

Pasition (L i
Tupe |absolule ﬂ
Welocity |1':| mm.s

Ok | Cancel Help
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3.8 Creating the user program

3.8.1 Using technology functions

The user program is used to trigger the axes in cyclic operation of the Technology CPU.
Technology functions can be used to trigger the technology objects, such as axes,
output cams, external encoders, measuring probes, etc.

The individual motions of the axes are programmed by calling the appropriate technology
function module in the S7 user program in the correct sequence.

Sample programs in the Internet

Executable sample programs with graphical user interface for the technology CPU are
available for download in the "Applications and Tools" area on the Internet
(http://support.automation.siemens.com).

3.8.2 Special considerations for the use of an Active Line Module

Special considerations

To enable an axis using the FB 401 "MC_Power", the enable for the infeed must have
already been set on the drive system.

You usually enable the Smart Line Module by means of an integral hardware contact on the
module.

Enable for the Active Line Module, Basic Line Module, and specific applications of the
Smart Line Module must be transferred to the infeed via PROFIBUS using control
information. A block is available for this purpose on the Internet
(http://support.automation.siemens.com/WWW/view/en/21971603)

for integration in your user program where it carries out the enable of the infeed.

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, ASE00480378-04 91


http://support.automation.siemens.com/�
http://support.automation.siemens.com/WW/view/en/21971603�

Commissioning

3.8 Creating the user program

92

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, ASE00480378-04



Basic functions 4

4.1 Encoder settings
4.1.1 Encoder configuration (overview)
Principle

The supported encoder types depend on the device. You will find more detailed information
in the supplementary descriptions, or in the manuals for the SINAMICS S120 and the drives.

The encoder is configured in S7T Config in two stages:
1. Set the encoder type when you configure the drive.

2. Set selected dependent encoder parameters, such as number of data bits,
resolution etc. when you configure the axis.

412 Characteristic values for encoders

Encoder actual values

In the message frame between the drive and PLC, two encoder actual values are used to
transmit the encoder position - the "cyclical actual value" Gn_XIST_1

(n =1 or 2, number of the encoder), and the "absolute actual value" Gn_XIST_2

(n =1 or 2, number of the encoder).
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Cyclical actual value: Gn_XIST_1

In the "cyclical actual value" Gn_XIST_1 (n = 1 or 2, number of the encoder), the incremental
change in position of the encoder is transmitted to the PLC. The drive simply evaluates the
counting pulses of the encoder, and generates the "cyclical actual value" from them.

As soon as the drive control unit is connected to the supply voltage, the value zero is always
transmitted via the "cyclical actual value".

The "cyclical actual value" Gn_XIST_1 is always filled by the drive unit, irrespective of
whether an absolute encoder or an incremental encoder is being used.

Note

The data bits of the "cyclical actual value" Gn_XIST_1 (n = 1 or 2, number of the encoder)
must correspond to the structure of the encoder actual value that is configured in

S7T Config. Otherwise, the position information transferred from the encoder to the PLC
will be incorrectly interpreted by the technology CPU.

Absolute actual value: Gn_XIST_2

94

Non-cyclical encoder values are transmitted in the "absolute actual value" Gn_XIST_2
(n =...). These values must be requested by the PLC prior to transmission.
The following values may be requested by the PLC via the axis message frame:

® Absolute value of the encoder if an absolute encoder is being used.

e Synchronization position when a synchronization mark (e.g. reference mark) is overshot,
and requested synchronization function (e.g. on-the-fly homing).

® Measurement position when a measuring input on the drive is triggered,
and a measurement function is requested.

The "absolute actual value" is not described with valid values which can then be evaluated in
the PLC until the drive has executed the requested function.
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Example:
The position value of an absolute encoder is set in the PLC as follows:
1. The PLC uses a command to request the absolute value of the encoder from the
drive unit.
2. The drive unit reads the absolute value from the encoder.
3. The absolute value of the encoder is returned by the drive unit in the
"absolute actual value" Gn_XIST_2 (n = 1 or 2, number of the encoder) to the PLC.
4. The PLC fills the position value of the axis with the reported absolute value of the
encoder.
All other position changes of the axis are now reported to the PLC via the "cyclical actual
value" Gn_XIST_1 (n = 1 or 2, number of the encoder) of the encoder.
Note
The data bits of the "absolute actual value" Gn_XIST_2 (n = 1 or 2, number of the encoder)
must correspond to the structure of the encoder actual value that was configured in
S7T Config. Otherwise, the position information transferred from the encoder to the PLC
will be incorrectly interpreted by the technology CPU.
41.3 Structure of the encoder actual values

Structure of the encoder actual value

The following information is contained in the encoder actual values of the
"cyclical actual value" Gn_XIST_1 (n = 1 or 2, number of the encoder), and the
"absolute actual value" Gn_XIST_2 (n = 1 or 2, number of the encoder):

® Multiturn information (only with Gn_XIST_2)
® Encoder pulse count

® Fine resolution

Multiturn Encoder Fine
information pulse count | resolution

NOTICE

The position of the data in the encoder actual value is not fixed; it depends on the values
set for the encoder pulses per revolution and the fine resolution.
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Multiturn information (parameter 421 in the drive)

The multiturn information contains the number of full encoder revolutions.

With each complete revolution of the encoder, the multiturn information is incremented by
one. If the maximum data width of the multiturn information is achieved, the encoder actual
value is reset to zero.

Encoder pulses per revolution (parameter 408 in the drive)

96

The encoder pulses per revolution is the characteristic parameter of the encoder. It defines
the number of encoder tallies per revolution. For analog encoders, it specifies the number of
sine / cosine oscillations per revolution. Optical encoders have tallies which are etched on a
sheet of glass. The greater the number of encoder pulses per revolution, the higher the
resolution of the encoder.

Sometimes the encoder data gives the encoder resolution (e.g. 12-bit resolution),
rather than the number of tallies. The encoder pulses per revolution are calculated
as follows:

Encoder pulses per revolution = 2resolution

USine track
Sine pick-off Excitation: 2 to 10 kHz

—_— S
—_—<— A
N N «©
& <
Cosine pick-off Ucosine track Rotary g
transformer S
=
[}
u’)‘
©
<
D\
©
Focussing lens Disc

Light source

Scanning plate

G_DA65_en_00053

Method of functioning:
photoelectric scanning
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Fine resolution (parameter 418 / Parameter 419 in the drive)

Encoders can provide much more precise information via their internal sampling mechanism
(sine / cosine oscillations, sub-sampling on a etched pane of glass). These can be evaluated
by the drive unit, and transferred to the PLC as a fine resolution.

The encoder actual values that can be transferred from the drive to the PLC are limited to
32-bit, however. If, for example, a standard multiturn encoder with a 12-bit (4096) multiturn
resolution and an 11-bit (2048) encoder resolution is used, there will be just

32-12-11 = 9 bits (512) remaining in the encoder actual value for transferring the

fine resolution.

If a greater fine resolution is to be transferred in the encoder actual value, the multiturn
resolution of the encoder actual value is reduced; although this increases the precision of the
encoder, it does reduce the encoder's absolute measuring range.

- -« -«
Multiturn Encoder Fine
information | pulse count | resolution

With the technology CPU, the fine resolution for the cyclical actual value (Gn_XIST_1) is to
be set as a multiplication factor of the cyclical actual value. The factory setting of 11 bits is
correct for all standard Siemens motor encoders. It does not normally have to be changed.

The multiplication factor of the absolute actual value (Gn_XIST_2) is the fine resolution of the
absolute actual value. The factory setting of 9 bits is correct for all standard Siemens motor
encoders and does not have to be changed.

The multiplication factor of the absolute actual value is usually smaller than the multiplication
factor of the cyclical actual value, as there is more multiturn information to be transferred in
the absolute actual value (Gn_XIST_2).

If an incremental encoder is used, the absolute actual value (Gn_XIST_2) is structured
exactly as the cyclical actual value (Gn_XIST_1). The multiplication factor of the absolute
actual value (Gn_XIST_2) is then irrelevant.
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Number of data bits

98

When you configure an axis in S7T Config, you must specify the "number of data bits" for the

encoder.

The "number of data bits" corresponds to the proportion of user data of the 32-bit wide
encoder actual value, and is calculated from the sum of the data bits for the encoder and
multiturn resolutions.

To display the position correctly, the values set in S7T Config must agree with the values
configured in the drive.

Multiturn
information

Encoder
pulse count

Fine

resolution

<+— Number of data bits —»

Note

In firmware version 4.1 or later, the values from the drive can be transferred to the axis
configuration at the press of a button in S7T Config.
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414 Encoder types

Encoder type - incremental encoder

Incremental encoders output the value zero after the supply voltage has been interrupted.
Axes with incremental encoders must be rereferenced after each voltage interruption.

Encoder type - absolute encoder

Absolute encoders can also provide the absolute position value after the supply voltage of
the drive control unit has been interrupted. This must be requested for each encoder function
from the PLC to the drive unit.

Special features of absolute encoders

The following selection possibilities are available in the
"Axis configuration - Encoder assignment" dialog for the selection of an absolute encoder:

® Absolute value encoder:

In this case, the total number of overflows of the absolute actual value will not be saved
when the technology CPU is switched off.

At the next switch on, the actual position value will be formed only from the absolute
actual value that the converter passed to the technology CPU in Gn_XIST_2.

For a multiturn resolution of 4096 and a leadscrew pitch of 10 mm/revolution,
this always produces a value that lies between 0 m and approx. 40 m.

This setting of the absolute value encoder is normally used for encoders for rotary axes
(modulo axes). For this setting, the complete traversal area must be covered by the
absolute value encoder.

® Absolutely cyclic absolute encoder

In this case, overflows of the multiturn information will be saved in the remanent memory
area of the technology CPU on shutdown and will be used to calculate the actual position
value at the next start up.

This setting must be made if the absolute encoder with its multiturn resolution does not
cover the total traversing range of the axis, and it is possible for the multiturn information
to overflow within the traversing range. Cyclical absolute should be selected especially for
the resolver encoder structure.
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415 Encoder mode

Different protocols are used to transfer the encoder data between the encoder and the drive.
These protocols depend on which encoder is used.

The required encoder mode can be found in the technical documentation for the encoder.

4.1.6 Setting encoder parameters in the technology
Procedure

When you configure an axis or an external encoder, you set the encoder data in the relevant
dialog fields.

1. Select the encoder type, the encoder mode, and the measuring system.

Axis configuration - Axis_1 - Encoder assignment

¥ Lz Type © Assignment partner [INOUT}* Assignment
" Diive assighment S5 Al Ralr JE4|
Encoder assign... 1] % Input module for encoder value
Encoder configurati... 23 &81 20_CU320 Set up addresses |
Summary 3 [O g SERvO_02
| “Encoder_1 azsign

5 ] SERVO_03

Properties:

PROFldrive message frame 105
MLt Pl 280
Cutput PG 280

Encoder use in 57T Config:

Enc. type; |EIae =R e =

Encoder maode: |Endal j

Measuring system: |H0tal_l,l encoder system j

D ata tranzfer from the drive

< Back | Mest » | Cancel Help

Click "Data transfer from the drive" to transfer the correct encoder data from SINAMICS.

In this way you can ensure that the data is consistent between the drive and the
technology.

2. Click "Next".
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4.1 Encoder settings

Axis configuration - Axis_1 - Encoder configuration

o Az Type

" [iive azsignment

" Ercoder azzsignment
Encoder config...
Sumrnary

5 Yoo

Reference variables

Encoder pulses per rev.: |4DSE

Fire resolution: lD

Fine rezolution of absolute lg
value in Grn_XIST2:

Drata width of absalute |24
walue without fine
resolution:

Additional settings

T Tolerate the encader failure when it iz not involved in the
clozed-loop control

v &ctivate encoder monitoring

< Back | Meut > | Cancel | Help

Enter the encoder-specific data, such as the number of encoder pulses, the number of
data bits and the multiplication factors.

Note

If the value zero has been set for the multiplication factors, the factory settings
(11-bit for Gn_XIST_1 and 9-bit for Gn_XIST_2) will be used.

Connection of the SINAMICS S120 to the Technology CPU
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4.1 Encoder settings

4.1.7 Display of the encoder parameters in S7T Config

Display of the encoder parameters

To display the encoder data, open the folder "\Technology\Axes\Axis_1" for the "axis_1" in
S7T Config and double-click on "Configuration” to open the dialog box for configuration of
the axis.

% PI SINAMICS 5120
™ Insert single drive unit
= SIMATIC 300{1)
= Technology
-1 AXES
’_| Insert axis
|- fis_1

Configuration
Mechanics
Defaulk
Lirnits
Ak, val,
Closed-loop contral
Hornirg
Maonitaring
Profiles
Cantral panel
+ _| MEASLRING IMPUTS
+-_] QUTPUT CAM
* I fxis_2
+-__] EXTERMNAL ENCODERS
+-_] camMs
+-flla SIMAMICS S120_CUE20
+-{_7] MOMITOR

R N B AV

Technology
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The "Encoder configurations" area of the "Configuration" dialog box contains the encoder
settings for the axis.

: !Technulngy.hrisj - Configuration

Eonfiguration] Ayis data sets  Encoder configurations l LIriits ] Reference variables]

Encoder use in S¥T Config Add. |
Encoder 1
1 Aszignment partner Drive_1 Encoder 1 (5120_CU320_1)
2 Encoder interface Interface via PROFldrive message frame
3 Encoder type Incremental encader
4 Encoder mode Rectangular
4 Measuring system Rotary encoder system
B Uzed inthe ADS 1

Encoder data from encoder 1

Reference variables

Encader pulses perev.:  |2048

Fire resolution: |D

Additional zettings

Tolerate the encoder failure when it iz not
involved in the clozed-loop contral

| #
lhd

- Cloze Help

List of encoder parameters to be set

A current list of the encoder parameters to be set is available for download on the Internet in
the "Applications and Tools" area at the following address:
(http://support.automation.siemens.com/WW/view/en/ 27038754)
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Basic functions

4.2 Homing

4.2 Homing

421 Homing possibilities
Introduction

Active homing

Passive homing

104

The "Homing" function is used to align the actual value of an encoder with the position of the
machine after the supply power is switched on or after the replacement of the encoder.

Where as incremental encoders must be homed after each restart of the system, absolute
encoders normally only need to be homed after a replacement of the encoder or the twisting
of the spindle without encoder.

The following homing possibilities exist:
® Active homing
® Passive homing

® Direct homing

A special traversing motion is executed for this type of homing.
Any running active motion command will be cancelled.

The following homing modes can be set in S7T Config:
® Homing with reference cam and encoder zero mark
® Homing only with reference cam

® Homing only with encoder zero mark

® Correct position value

® Correct internal axis coordinate system

The homing does not cause any motion of the axis in this case.
Any running motion commands will not be affected.

The following homing possibilities exist:
® Homing with reference cam and encoder zero mark
® Homing only with reference cam

® Homing with only encoder zero mark.

Connection of the SINAMICS S120 to the Technology CPU
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Direct homing

The axis position will be set without taking account of the reference cam (encoder zero mark
or reference cam). If the home position is to be exactly assigned to a mechanical position,
the axis must be stationary during the action.

Correct position value

An offset value will be subtracted from the current axis position.
Any current motions and the homing will not be affected.

Correct internal axis coordinate system

An offset value will be subtracted from the current position of the base or the superimposed
coordinate system. Any current motions and the homing will not be affected.

422 Example: Active homing with homing output cam and encoder zero mark

Introduction

If in the complete travel area, the encoder has several zero marks or the passes through the
zero mark several times, a second signal will be used for the unique homing. A homing
output cam supplies this supplementary information. The homing function for the next zero
mark passage will be enabled when the homing output cam is reached.

A typical application case is an axis with a multi-pole resolver motor encoder. Only homing
with home position switches and zero marks should be considered for a multi-pole resolver.

Operational sequence

The axis searches in the specified direction for the reference point. When the BERO signal is
attained, a switch will be made from the home position approach velocity to the home
position reduced speed. After leaving the BERO, homing will be made to the next detected
zero mark of the encoder.
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Hardware configuration

The homing BERO is connected to a free SIMATIC peripheral input (either to an integrated
input of the Technology CPU or to a distributed input (e.g. ET 200M) on the DP(DRIVE)).

Technology CPU Drive CLiQ connection
203
— L 7X20 202
j_ X101 201 201
100 200 200
I]E Integrated

input/outputs of N

the T-CPU S 2

E YIRS

0000
0 Gses)0

PROFIBUS connection

Single
ALM | ioitle
Cu320 BLM
SLM Double
Motor
Module

SINAMICS S$120

Reference cam

—_ ([ M |

Motor with motor encoder
and zero mark
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Setting of the integrated inputs in the Technology CPU

In the example shown here, the digital inputs integrated in the Technology CPU are to be
used to fetch the homing output cam (BERO). The hardware address of these integrated
inputs are required for the settings of the homing mode in the technology.

You set these during the configuration of the Technology CPU in HW Config.

E2 HW Config - [SIMATIC 300(1) (Configuration) -- P1 SINAMICS $120] =T
ﬁ“| Station  Edit Insert PLC  Wiew Ophions  Window Help - ax
DeEa® 8 & R s
~
(0] UR 3
1 A PROFIEUS[1): DP master system [1] —
2 CPU 317T-2DF
X1 MBLOP
7 Techmology
X3 DEORIES
X117 10T echnoloay)
4 5
5
B
7 LV
\i
< *
a0 v
Slat Madul... | Order twum.. | Firres. | MPL | | address | O address | | | O... | Comment J
.
2 [[E cPu :1716ES7 317 6]¥26 |2 1
Press F1 to get Help,

In the shown example, the hardware address of the first integrated digital input is
byte 66 and bit 0.
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Setting of the homing mode in the technology

As next step, activate the "Homing" function and enter the address of the homing
output cam.

1. To activate the "Homing" function, switch in the S7T Config project navigator to the
"\Technology\Axes\Axis_2\Homing" dialog box.

e

Technology.Axis_2 - Homing

Active homing | Pazsive homing ]

Encader_1 - Incremental encoder - Sine Explanations |
Data transfer from the drive ‘ Haming required: Mo =
Huorning raode: |H0ming output cam and encoder zero mark, j
Harnitig with
Encoder zera mark: ||n fromt of homing output cam j
Log. address of homing output |66

Haoming procedure; |Start in positive direction j Bit number: |0 -
Approach velocity: ‘ | \\ ™ Max distance o homing output cann

R0.0 =

mm.'s Imi o

Entry velaciby: . I Max. dist. to encoder zero mark.

20.0 / =

mmds / / Iiﬂ.ﬂ -

Reduced wvelocity: ™

T— =V ) \. *

10.0 mm/s ? I

/J k
[ Use neq. reversing cam Home position coardinate: Home position offset: [ Use pos. reversing cam
n.o mm n.o mm — Usze pos. H' limit switch as homing
cam

Set Encoder zero mark in parameter PO435([0rive_2 - SINAMICS_5120_CU3Z20].

Cloze Help

2. In the "Homing" dialog box, set the homing mode to "Homing output cam and encoder
zero mark".

The "Encoder zero mark" selection box specifies where the encoder zero mark is located
relative to the homing output cam (BERO).
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3. The logical hardware address of the homing output cam (BERO) must be specified.
As described above, the first integrated digital input should be used in this example.
This is configured with hardware address byte 66 and bit 0.

"Start of homing procedure" specifies the approach direction (counting direction)
of the Bero

4. Enter appropriate values in the "Approach velocity", "Entry velocity", and
"Reduced velocity" input boxes.

This completes the configuring of the technological part of the homing function in
S7T Config.

Creating the S7 user program

Use the Technology Object Manager (TOM) to create a technology data block (TO-DB),
which is assigned to the homing output cam technology object. The technology data block
(TO-DB) allows the functions on the associated technology object to be executed using the
provided FBs. For the homing, use the FB403 MC_Home function block in your S7 program.

423 Example: Active homing using only an external zero mark

Introduction

An external zero mark (Bero) should be used for homing the axis. This requires that one of
the fast integrated digital inputs of the SINAMICS S120 is used. Special configuration steps
must be carried out for this, and these are described below.

Operational sequence

The position is accepted when one of the defined BERO edges is passed.
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4.2 Homing

Hardware configuration

A typical application example is an encoder without zero mark evaluation. An external zero
mark (Bero) is used in place of the encoder zero mark. To ensure short response times,
it is read indirectly via the digital inputs of the CU320.

Technology CPU

[Eamsma=a] [Eaaaa==]|

110

PROFIBUS connection

CU320 digital
input/outputs

Drive CLiQ connection

203
L 7X20 202
X101 X201 201
100 200 200
N N
N (a2}
Single
Motor
ALM
cuszo | pum | Medule
SLM Double
Motor
Module

SINAMICS S120

External zero
marker

—_ ([ M |

Motor with motor encoder
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Assignment of the equivalent zero mark signal to the digital input of the SINAMICS

For homing to an external zero mark with axes on the PROFIBUS, the external zero mark
must be configured as digital input on the drive. This requires that the configuration of the
drive specifies which internal digital input of the CU320 is to be used to fetch the equivalent
zero mark signal.

Only the fast digital inputs can be used as internal digital inputs of the CU320 for fetching the
equivalent zero mark signal:

DI/DO 9 X122.8
DI/DO 10 X122.10
DI/DO 11 X122.11
DI/DO 13 X132.8
DI/DO 14 X132.10
DI/DO 15 X132.11

To parameterize the CU 320 input for fetching the equivalent zero mark signal, switch in the
S7T Config project navigator to the appropriate drive. In the example shown here, to the
dialog box: "\Technology\SINAMICS_S120\Drives\SERVO_02. Start the expert list with a
right mouse click on the drive and selecting Expert > Expert List in the submenu. Select the
"p495 [0] equivalent zero mark input terminal encoder 1" parameter in the expert list and
interconnect the parameter with the DI/DO 9 (X122.8) (1) input.

[ SINAMICS_S120_CU320.Drive_2 - Expert list =3
Eils] | ¥ o S e e 2 g i A
Enpert ligt l
Parameter D ﬂﬂ Parameter text Unit Modifiabl Acc Minimum Maximum | 4
pda2 Square-ywave encoder, maximum speed differ 0.0 RPM | Operation 3 0 210000
p495[0] ﬂ Eqjuivalent zero mark, input terminal, Encoder 1 |Nn equivalent zero mark (evaluatiorj Operation 3
R Technolagy application | i mark (evalustion of the encoder zero mark) (0)
pals Selecting the system of unit= i ) |
pS70 Inkikit lizt: Mumber of effective values DODC 10 (122100 =0
pST ] +| |Inhibt list, motoriclosed-loop cortral parameter |DVDS 11 (R122115121 117 (3)
pET2[0] D Activate inhibit list DHDO 13 (132 8) (4]
pa73 Inkikit sutamatic reference value calculation g:gg 1; EE gg:‘l 1D§ Egg
pava[n] D Calculate parameters that are dependernt on th moCcecoEmoTTO7 | TEETy 0T
pas0 Measuring proke, input termins Mo meas probe (0) ﬂ Operation 3
paa1 Meas probe, edge ] Operation 3 0 1
pas2 Measuring probe, pulzes per resaalution 1 Operation 3 1 12
paa3 Measuring probe, maximum messuring time 10.000 s Operation 3 0.04 10
rag6 CO Measuring probe, speed actual value 0.o0 RPR 3
ragy CO Measuring probe, measuring time messure 0 3
rags CO Measuring probe, pulse courter 0 3
rag8 Measuring probe, delay time 0 3
alsaulin)l ] Matar temperature sensor for monitaring Temuersture sensar via encoder 1 1 | Oneration |2 v

A different equivalent encoder can also be selected for the assignment of the zero mark

input.

P495[0] Encoder 1
P495[1] Encoder 2
P495[2] Encoder 3
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Inverting the selected digital input of the SINAMICS

A general condition in conjunction with SINAMICS governs the homing only with an external
zero mark. Only negative edges are permitted for the positive travel direction and only
positive edges are permitted for the negative travel direction, this means that the same cam
side is always used. This means that your construction circumstances may require that the
BERO signal needs to be inverted.

To invert the Bero signal, switch in the S7T Config project navigator to the dialog box:
"\Technology\SINAMICS_S120\Control_Unit. Mark the "Control_Unit" entry and select
Expert list in the shortcut menu in order to open the expert list. Parameter "p490.9 DI/DO 9
(X122.8)" allows you to invert the digital input DI/DO 9.

[ SINAMICS_S120_CU320.Control_Unit - Expert list M=
Bile] | 7| o e e = 12 i g 4 [

Expert list l
Parameter D jﬂ Parameter text Unit Maodifia Ac Minimum Maximum | #
p 98[0] ﬂ Drive object name 67 Commissi 2 0 3535
p4a0 J Irvert messuring probe or equivalert zero mark  0H Operatio 3 0H FFFFFFFFH
p490.9 DIDO 9 (4122 80121 .8) |Nut inwerted ﬂ Operatio 3
p490.10 DIDO 10 (12210121 100 Mat inverted Operatio |3
p490.11 DD 11 (122015121 11) Operatio |3
p490.13 DD 13 (H132.8) h Operatio |3
p490.14 DIDO 14 (132100 Mot inverted j Operatio |3
p490.15 DIDO 15 (132.11) Mot inverted j Operatio |3
pE30[0] ﬂ Certral measuring probe, input terminsl Mo meas probe (00 j Operatio 3
Jul=tayl Bl: Central measuring probe, synchronizing sign 0 Ready to 3

Cl: Central measuring prabe, control wword signal 0% Ready to 3

Central measuring probe evaluation technique  hMeasurement with handshake (09 j Operatio 3

ﬂ Certral messuring probe, contral wword display  0H 3

rBEE[0] ﬂ Cio: Certral measuring proke, messuring time risi 0 3
rBE7[0] ﬂ Cio: Cerntral measuring proke, messuring time fall 0 3
=tats] ﬂCO: Central measuring probe, status word displ 0H 3
r21 ﬂ CU digital inputs, terminal actual value BFCFH 2
1722 ﬂ COBD: CU digital inputs, status BFCFH 1
(] ﬂEIO: Cl digital inputs, status inverted 4030H 1 -

A separate parameter is provided for inverting each digital input that can be used to fetch the
external zero mark. The following table contains the correct parameters for the selected

digital input:

P490.9 DI/DO 9 X122.8
P490.10 DI/DO 10 X122.10
P490.11 DI/DO 11 X122.11
P490.13 DI/DO 13 X132.8
P490.14 DI/DO 14 X132.10
P490.15 DI/DO 15 X132.11

This completes the assignment of the internal digital input of the CU320 to the equivalent
zero mark signal in the SINAMICS.
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Setting of the homing mode in the technology
The next step is to enable the "Homing" function in the technology.

1. To activate the "Homing" function, switch in the S7T Config project navigator to the
dialog: "\Technology\Axes\Axis_2\Homing".

£ Technology.Axis_2 - Homing

Active homing | Pazsive homing ]

Encader_1 - Incremental encoder - Sine Explanations |
Data transfer from the drive ‘ Haming required: Mo =
Harning made: |E:-<tema| zero mark only j
Harnitig with - P

Signal tramsition:  Low - High [positive) Kl 28I0 mark signa ;?glagr: Mo -
On the external zero mark. side: |Left j
Homing procedure; |Start in positive direction j

Approach velocity: | ™ Max distance to ext. zero mark

s0.0 mims lmi o
Entry velocity: .-f \

20.0 e

- L
T
[ Use neq. reversing cam Home position coardinate: Home position offset: [ Use pos. reversing cam

na mm 0.o mrm

Set External zero mark. / Equivalent external zera mark. in parameter PO435[Caontral_Unit].
Set external zero mark in P490[0rive_2 - SINAMICS _5120_ CU3200 Mot inverted'.

LClose Help

2. In the "Homing" dialog box, set the "Homing mode" to "External zero mark only".

The "Signal transition" selection boxes specify whether a rising or falling edge is to be
evaluated to detect the Bero signal. The direction of the signal transition can be reversed
by inverting the selected digital input as described above.

"On the external zero mark side" specifies on which side of the Bero the approach is
made.

"Start of homing procedure" specifies the approach direction (counting direction) of the
Bero
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3. Enter appropriate values in the "Approach velocity", "Entry velocity", and
"Reduced velocity" input boxes.

Note

Note that only negative edges are permitted for the positive travel direction, and only
positive edges are permitted for the negative travel direction, which means that the same
cam side is always used.

This completes the configuring of the technological part of the homing function in
S7T Config.

Creating the S7 user program

Use the Technology Object Manager (TOM) to create a technology data block (TO-DB),
which is assigned to the homing output cam technology object. The technology data block
(TO-DB) allows the functions on the associated technology object to be executed using the
provided FBs. For the homing, use the FB403 MC_Home function block in your S7 program.

424 Example for active homing with one of the external zero marks mirrored
on the T-CPU.

Introduction

An external zero mark (Bero) should be used for homing the axis. It is therefore necessary to
use one of the fast integrated digital inputs of the SINAMICS S120. In addition to the
example of active homing with external zero mark only, the zero mark signal is also read into
the Technology CPU.

Operational sequence

The position is accepted when one of the defined BERO edges is passed. In contrast to
active homing with external zero mark only, the Technology CPU also evaluates the status of
the BERO (assigned / unassigned). This allows the direction to be reversed can during
homing in addition to the selected homing settings.

Connection of the SINAMICS S120 to the Technology CPU
114 Product Information, 09/2011, ASE00480378-04



Basic functions

Hardware configuration

4.2 Homing

A typical application example is an encoder without zero mark evaluation. An external zero
mark (Bero) is used in place of the encoder zero mark. To ensure short response times, it is
read indirectly via the digital inputs of the CU320. The same signal is also evaluated via an
integrated input on the Technology CPU.

Technology CPU integrated Drive CLiQ connection
input / outputs 7
L7 X203
E E H ] ofTEPY ey ) £
L. /=7 x100 L7 %200 / LZ7%200
g Digital
I input / outputs NIE
Cu320 | NG
> E ° x| | <
PROFIBUS connection
Single
Motor
ALM | Module
CU320 | BLM
SLM Double
Motor
Module
SINAMICS S120
Reference cam
— ([ M |

Motor with motorencoder

Allocating the zero mark substitute signal to the digital input of the SINAMICS and inverting the

selected digital inputs of the SINAMICS

Assign the digital input of SINAMICS as a zero mark substitute signal as described in
Section 4.2.3 Example of active homing with external zero mark only.

If necessary, invert the input that was used to detect the zero mark substitute signal as
described in section 4.2.3 Example of active homing with external zero mark only.
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Setting of the homing mode in the technology
The next step is to enable the "Homing" function in the technology.

1. To activate the "Homing" function, in the S7T Config project navigator switch to the
dialog: "\Technology\Axes\Axis_2\Homing".

2. In the "Homing" dialog box, set the "Homing mode" to "External zero mark only".

3. Select "Yes" from the "Ext. zero mark signal from drive available" selection box.

E'E! Technologie.Achse_1 - Homing

Active homing l Pazzive haming ]

Encader_1 - Incremental encoder - Rectangular Explanations |
D ata transfer from the drive ‘ Haming required: Mo =
Harning made: |E:-<tema| zero mark only j
. " : . Ext. zero mark signal fram drive
Signal transition: |H|gh -+ Lowy [negative) j availahle | TES -
On the external zero mark. side: |Left j Ext. zero mark input
Homing procedure; |Start in neqative direction j |F'I BE.0
Approach velocity: I\\\ ™ Max distance to ext. zero mark
R0.0 )
mm.'s o Imi o
Entry velocity:
20.0 mmds
Reduced wvelocity: = -+
10.0 mm/s I @ I\
e “
[ Use neq. reversing cam Home position coardinate: Home position offset: [ Use pos. reversing cam

na mm 0.o mrm

Set External zero mark / Equivalent external zera mark. in parameter PO455[SERVO_0Z - 5120_CU320_2_DF).

Set external zero mark in P4I0[CU_5_004] ‘Mot inverted',

Make sure that you adapt the zetting in P490 accardingly when inversionz are present in the signal path or the mechanical system.
Example:

£

- Cloze Help

The "Signal transition" selection fields specify whether a falling or rising edge is to be
used to recognize the Bero signal.

"On the external zero mark side" indicates at which side of the Bero the edge will be
evaluated for homing.

"Homing procedure" specifies the approach direction (counting direction) of the Bero
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4. In the "Ext. zero mark input" box, enter the address of the integrated inputs of the
Technology CPU from HW Config, for example P166.0.

5. Enter meaningful values in the "Approach velocity", "Entry velocity",
and "Reduced velocity" input boxes.

Note

Note that only negative edges are permitted for the positive travel direction, and only
positive edges are permitted for the negative travel direction, which means that the same
cam side is always used. In the dialog box for the "Homing" function, select the

"Data transfer from the drive" button to preassign the input fields with the data set for
SINAMICS. If you then change the settings, the necessary settings in SINAMICS will be
displayed in an information box.

This completes the configuration of the technological part of the homing function in
S7T Config.

Creating the S7 user program

Use the Technology Object Manager (TOM) to create a technology data block (TO-DB),
which is assigned to the homing output cam technology object. The technology data block
(TO-DB) allows the functions on the associated technology object to be executed using the
provided FBs. For the homing, use the FB403 MC_Home function block in your S7 program.

425 Example: Active homing using only an encoder zero mark

Introduction

The simplest form of homing is the homing only with encoder zero mark. It is used,

for example, for axes whose encoder has only one zero mark in the complete travel area of
the axis. This homing command causes the axis to travel to the zero mark. Once the axis
detects the zero mark, the home position offset is applied at homing entry velocity.

The axis position now has the value specified in the home position coordinate.

Operational sequence

No BERO signal is required. The position is accepted at the next zero mark of the encoder.
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Hardware configuration

A motor encoder with zero mark is connected to the SINAMICS S120. The evaluation can be
made using the zero mark signal of the encoder, an additional homing output cam (Bero) is
not required.

Technology CPU Drive CLiQ connection

203
Z£7X20 202

X101 201 201
E 100 200 200

X122
X132

PROFIBUS connection

Single
ALM | oitle
Cu320 BLM
SLM Double
Motor
Module

SINAMICS $120

M |

Motor with motor encoder
and zero mark
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Setting of the homing mode in the technology

Because the input signal for the homing is part of the information transferred from the motor
encoder, no further steps are required in the configuration of the drive.
You can start immediately by activating the "Homing" function in the technology.

1. To activate the "Homing" function, switch in the S7T Config project navigator to the
dialog box: "\Technology\Axes\Axis_2\Homing".

£ Technology.Axis_2 - Homing

Active homing | Pazsive homing ]

Encader_1 - Incremental encoder - Sine Explanations |
Data transfer from the drive ‘ Haming required: Mo =
Harning made: |Encnder zero mark only j
Harnitig with
Haoming procedure; | Start in negative direction j

Enbry velocity: N \ I Max. dist. to encoder zera mark

Reduced wvelocity:

100 ; - % +
: e | ] - 1 1
-~ = .
[ Use neq. reversing cam Home position coardinate: Home position offset: [ Use pos. reversing cam

0.0 mm 0.0 I

Set Encoder zero mark in parameter PO435([0rive_2 - SINAMICS_5120_CU3Z20].

LClose | Help |

2. In the "Homing" dialog box, set the "Homing mode" to "Encoder zero mark only".

"Start of homing procedure" specifies the approach direction (counting direction)
of the encoder zero mark.

3. Enter meaningful values in the "Approach velocity", "Entry velocity",
and "Reduced velocity" input boxes.

This completes the configuring of the technological part of the homing function in
S7T Config.
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4.2 Homing

Creating the S7 user program

Use the Technology Object Manager (TOM) to create a technology data block (TO-DB)
assigned to the homing output cam technology object. The technology data block (TO-DB)
allows the functions on the associated technology object to be executed using the provided
FBs. For the homing, use the FB403 MC_Home function block in your S7 program.

.6 Absolute encoder adjustment with the control panel

If, because of a defect, an absolute encoder calibration must be performed if an absolute
encoder must be replaced or the drive spindle without encoder has been twisted.

This can be performed using the "MC_Home" command from the S7 user program or
from the control panel.

The following section describes how an absolute encoder adjustment can be performed from
the S7T Config control panel.

4.2
Introduction
Procedure
1
2.

. Click the "Control panel" button in the "\Technology\Axes\Axis_1\Control panel"

directory of the project navigator to open the control panel in S7T Config.

Enable the PA process image of the CPU315T-2 DP / CPU317T-2 DP.
For the example, select "Axis_1" and click the "Assume control priority" button
to pass the control priority to the control panel.

Detail view

120

| - (Bl _ e |
Give up contral priarity! | Ready w= mnfe 00 \| Cota0nE ﬁ
@ yﬂﬂﬂ WV Details.. | = x=] mim 100,00 %
”S stationary 5pecified Actual
L Ais alam 1 Drive enar Welocity: 0o 0.0 mmds
F! P ¥
.;.¥| I operation |‘r.~‘| Enables available Position: | e | ol
()  Homed () Paower enable ’ & & i
Remaining diztance 0.0 mm
Welocity limitation [phusimitsofdyn = | | 1000000000000.0  mm/s Folowingenor | 00 mm
/ Welocity limitation [plusimitsofdyn = | | 1000000000000.0  mmds Adctive data set 1
1| |+
. Alarmsz fl Cantrol panel | = Symbal browser J E Target spstem output I E Load to PG output J E Error in configuration data J
3. Enable the axis | and use "Position absolute/relative” & to move it to the absolute
encoder position 0.0 mm.
4. Then click the ]| button to move the axis speed-controlled at slow speed until the zero
position of the system is reached exactly.
5. Click the "Home axis" | function in the control panel.
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4.2 Homing

6. In the "Parameters" tab, set the "Absolute encoder adjustment” homing mode in the
selection window.

A B |ﬁ3n-:is_‘|

Rl e | &bz olute encoder adjustment

Ok | Cancel Help

7. In the "Options" tab, enter the absolute value encoder offset
(usually the negative, current actual value) in the "Home position coordinate" input box.

A fuis [

Parameter  Options l Dpnamic response]

Harme pozition coordinate -2.751 mrn

QK. | Cancel Help
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8. Press the 4| button to start the absolute encoder calibration.

The actual position value will be corrected with the entered offset.
The displayed position of the "Axis_1" axis is now 0.0 mm.

9. Save in the project the data that has been entered online.

4.3 Triggering of the integrated outputs of the CU 320 Control Unit
431 Example: Triggering an output cam on the integrated output of the CU 320
Introduction

This section describes how you trigger the integrated outputs of the CU 320.
The following steps are required:

1. Extending a PROFIdrive message frame

2. Creating an output cam

3. Link message frame interface of the control unit with the actual output terminal
4

. Create S7 user program

Extension of the PROFIdrive message frame

The "Extending a message frame by creating additional components (Page 131))" chapter
describes how you need to extend the PROFIdrive message frame to make the integrated
outputs of the CU320 usable for the Technology CPU. Extend the PROFIdrive message
frame as described in that section.
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Creating an output cam
To create a cam switch, follow these steps:

1. In the project navigator of S7T Config, switch to the
"\Technology\Axes\Axis_1\Output_Cam" dialog and double-click on "Insert output cam".

2. In the "Insert output cam" dialog, you can, for example, enter a name for this output cam.
3. Click "OK" to accept the settings.

Insert Output cam

J-L M ame:

General ]

Author: |

Wersion:

Enisting Output cam

Cormment:

[v Open editor automatically

Cancel Help
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4. To set the parameters for the output cam, switch to the

"\Technology\Axes\Axis_1\Output_Cam\Output_Cam_1" dialog in the S7T Config
project navigator.

] Technology.Output_cam_1 - Configuration

Carfiguration l Units ]

Marne: |D utput_carn_1

Proc. cycle clock: ||PEI

Output cam type: |Pnsitinn-based cam

LedLef L

Type of output cam values: |Setpoints

[v Activate output
Cam output an:

" Cam output [Cak]
[TH1547)

" High-speed onboard digital output [D0]
+ Standard digital output (D0]
[standard DO, e.g. ET200, Tk31)
Linking of autput cams through: |L|:|gica| aR j
Dutput: |3EIEI.1|

< |

- Cloze | Help

|

5. Select the "Activate output" check box.

6. Enter "Hardware address 300" and "Bit number 0" from the
HW Config hardware configuration.

Result

This completes the configuring of the output cam.
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Linking the message frame interface of the control unit with the output terminal

To link the message frame interface of the control unit with the actual output terminal,
follow these steps:

1. In the S7T Config project navigator, switch to the
"\SINAMICS_S120\Control_Unit\Inputs/Outputs" dialog.

nll_ SINAMICS_S120_CU320.Control_Unit - Inputsfoutputs

lsolated digital inputs  Bidirectional digital inputs/outputs | Measuring sockets
Irvvert output Dptimize view / simulation mode [
Q- D
. -
vet— 5T s 0 rProreus B [ige B
- — ,—J
S ofe———aitor =
e D —
‘ u——a Do — | Hgelt Dl
A —e @ D
B e ) [ O jn]
a2 Irvert output
Input - . ,—
oRte——| I g te————afitor o
pits o = — 0 =
8-@——07-*_4'70,—:( D—O - =
g —"
Input - . C ,—
|Input j
- — '—
oREg—— -wﬁgﬁg e —
12-0) M
J Close Help

2. There, go to the "Bidirectional digital inputs/outputs” tab.
3. Select the following parameterization for terminal X122:
— Function of the X122 DI/O 8 terminal -> "output"
— "Interconnection with -> r2090 bit 8 BO PROFIBUS PZD 1 parameter"

Note

On the PROFIBUS, the signals of the low-order byte will be switched with the
high-order byte. The bit interconnection to bit 8 comes from the byte-word rotation in
the PROFIBUS signal.

This completes the configuring in S7T Config.

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, ASE00480378-04 125



Basic functions

4.3 Triggering of the integrated outputs of the CU 320 Confrol Unit

Creating the S7 user program

Use the Technology Object Manager (TOM) to create a technology data block (TO-DB),
which is assigned to the homing output cam technology object. The technology data block
(TO-DB) allows the functions on the associated technology object to be executed using the
provided FBs.

For the output cam, use the FB 430 MC_CamSwitch function block in your S7 program.
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5.1

5.1.1

PROFIdrive message frame

Message frame types

Selection help for the PROFIdrive message frames

By default, the SINAMICS S120 is connected to the Technology CPU via PROFIBUS DP
(DRIVE). Depending on the desired axis functionality, this connection can be made using
various device-specific message frames. The following selection table shows the properties
of the individual message types.

Sign-of- 1. 2. Dynamic Servo Torque Required
life monitoring Encoder | Encoder Control reduction message frame
(SoLmon) (DSC) (Mred)

Speed-controlled X 2
axis
Position axis / X X 3
following axis X X X 4

X X X 5

X X X X 6

X X X 102

X X X X 103

X X X X 105

X X X X X 106

Structure of the PROFIdrive message frames

Note

Message frame types < 100 are standard message frames whose structure is standardized

by the PROFIdrive profile V3.

The message frame types > 100 are manufacturer-specific message frames.

If special functions of the drive are to be used or supported, the use of special PROFIdrive
message frames may be required.

The following figure shows which data are transferred with each message frame type and

consequently which functions of the drive can be supported.
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5.1 PROFIdrive message frame

PZD | PZD | PzD | PZD | PzD | PZD | PZD | PzD | PZD | PzD | PZD | PzD | PzD | PZD | PzD | PZD | PZD | PZD | PZD
1 2 3 4 5 6 7 8 9 10 11 12 | 13 [ 14 | 15 16 17 18 19
TEL1 [STW | nsO
1
Set LLA
TEL 1 | zSw | NIST
Actual 1 _A
TEL2 |STW | NSOLL B |STW
Set 1 2
TEL2 |zSW | NISTB |zsw
Actual 1 2
TEL 3 |[STW | NSOLLB [STW | G1_
Set 1 2 |stw
TEL 3 |ZSW | NIST B |zSw | G1_ e.g. e.g.
Actual 1 2 |ZSW | G1XIST1 | G1_XIST2
TEL 4 |STW | NSOLLB |STW | G1_ | G2_
Set 1 2 |stw |sTw
TEL 4 |zsw | NISTB |zsw | G1_ e.g. e.g. G2_ e.g. e.g.
Actual 1 2 |zsw | G1XIST1 | GIXIST2 |ZSW | G2 XIST1 | G2 XIST2
TEL 5 |STW | NSOLLB |STW | G1_ XERR KPC
Set 1 2 |sTw
TEL5 |zSW | NISTB |zsw | G1_ e.g. e.g.
Actual 1 2 |zsw | G1.XIST1 | G1_XIST2
TEL 6 |STW | NSOLL B |STW | G1_ | G2_ XERR KPC
Set 1 2 | sTW | STW
TEL 6 |[ZSW NIST_B ZSW | G1_ e.g. e.g. G2_ e.g. e.g.
Actual 1 2 |ZSW | G1.XIST1 | G1.XIST2 |ZSW | G2 XIST1 | G2 XIST2
TEL102 | STW | NSOLL B |STW [MR | G1_
Set 1 2 ed | STW
TEL102 |ZSW | NIST.B | ZzSW [Mess.[ G1_ e.g. e.g.
Actual 1 2 W | ZSW | G1_XIST1 G1_xiST2
TEL103 [STW [ NSOLLB [stw [MR | G1_ | G2_
Set 1 2 ed |STW | STW
TEL103 | ZSW NIST_B ZSW |Mess.| G1_ e.g. eg. G2_ eg. e.g.
Actual 1 2 W | ZSW | G1_XIST1 G1.XIST2 |ZSW | G2 XIST1 | G2 XIST2
TEL105 | STW | NSOLL B |STW [MR | G1_ XERR KPC
Set 1 2 ed | STW
TEL105 |ZSW | NIST.B | ZSW [Mess.| G1_ e.g. eg.
Actual 1 2 W | ZSW | G1_XIST1 G1_XIST2
TEL106 | STW | NSOLLB |[STW [MR [ G1_ | G2_ XERR KPC
Set 1 2 ed | STW | STW
TEL106 |ZSW [ NIST_.B | zSw |Mess.| G1_ e.g. eg. G2_ eg. e.g.
Actual 1 2 W | zZSw [ G1_XIST1 G1.XIST2 |ZSW | G2 XIST1 | G2 XIST2
TEL116 |STW | NSOLL B |STW [MR [ G1_ | G2_ XERR KPC
Set 1 2 ed |STW | STW
TEL116 |ZSW | NIST.B | ZSW [Mess.|[ G1_ e.g. e.g. G2_ e.g. e.g. AA_ |AATO| AA_ | AA_
Actual 1 2 W | zZsw [ G1_XIST1 G1.XIST2 | ZSW | G2.XIST1 | G2 XIST2 [LOAD |RQUE [POWER| CURR
STW Control word ZSW Status word
NSOLL Set speed NIST Actual speed
M_Red Torque derating MeldW Message word
XERR System deviation (for DSC) G1_XIST1 Cyclic actual value (incremental encoder)
KPC Position controller gain G1_XIST2 Absolute actual value (absolute encoder)
(for DSC)
AA_LOAD Current load AA_TORQUE Current torque
(parameter r0081) (parameter r0079)
AA_POWER Current power (parameter r0082) AA_CURR Current motor current
(parameter r0078)
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5.1 PROFldrive message frame

51.2 Example: telegram 105

Structure

Telegram 105 contains the following data, where the first row of the table represents the
setpoint transfer from the controller to the drive and the second row represents the actual
value transfer from the drive to the controller.

Telegr. PzD | PzZD | PzZD | PZD | PZD | PZD | PzD | PZD | PzZzD | PZD | PzD | PzD | PzZD | PzZD | PzZD | PzZD
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

105 | STW NSOLL_B | STW | M_ G1_ XERR KPC

Planned| 1 2 Red | STW

105 | ZSW NIST_B ZSW | Msg. | G1_ eqg. eg.

Actual 1 2 w ZSW G1_XIST1 G1_XIST2

The individual data items have the following meaning:

STW Control word ZSW Status word
NSOLL  Set speed NIST Actual speed
M_Red Torque derating MeldwW Message word
XERR System deviation (for DSC) G1_XIST1 Cyclical actual value (incremental
encoder)
KPC Position controller gain (for G1_XIST2  Absolute actual value (absolute
DSC) encoder)

The PZD 11 to PZD 16 data ranges are not used for telegram 105.
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5.2 Extending a PROFIdrive message frame
5.21 Address areas
Introduction

The message frame types described in the "PROFIdrive message frame (Page [127)"
chapter are used to transfer the drive data.

Additional PROFIdrive message frames are available to establish a connection with the
distributed input/outputs on PROFIBUS DP (DRIVE), with integrated inputs/outputs on the
control unit, or with extensions on the Drive-CLiQ.

The PROFIdrive message frames depend on the type and the function of the system used.
The number of the data words used depends on the number of data items to be transferred.

The transferred data can be used in two address areas of the Technology CPU that are
assigned as follows:

Address area 0 - 63

The data can be used directly in the PLC user program. The MC_ReadPeriphery or
MC_WritePeriphery technology function is used to read or write the data, respectively.

This address area is used for the data exchange with the distributed I/Os on the isochronous
PROFIBUS DP (DRIVE) or for reading and writing the drive parameters in cyclical operation.

Technology objects cannot access this data.

Address area >= 64

The data is used by the technology objects. This data is read and written by means of the
connection of the parameters to the PROFIBUS interface.

This address area can be used, for example, to realize the following functions:
® Querying a hardware limit switch at the integrated inputs/outputs
® Querying a hardware limit switch at the isynchronous peripherals

® Triggering of outputs that can be used as output cam outputs
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5.2.2 Extending a message frame by creating additional components

Introduction

For example, to make the integrated digital input/outputs of the SINAMICS S120 available to
the Technology CPU, the input information must be transferred via the PROFIBUS DP
(DRIVE). This requires the creation of an additional PROFIdrive message frame for the
control unit.

Procedure
To create an additional PROFIdrive message frame for the control unit, follow these steps:
1. Open the message frame configuration of SINAMICS S120.

2. Perform an alignment with HW Config by clicking "Align message frame with HW Config:
Set up addresses".

M s120_cu3zo - Message frame configuration

IF1: PROFIdive PZD message frames l IF2: PZD meszage frames
A
Communication interface: PROFIBUS - Communication interface integrated in the Control Unit [cyclic)
The PROFlsafe communication iz performed via thiz interface
The PROFIdrive message frames of the drive objects are transferred in the following order:
The input data comresponds to the send and the output data to the receive direction of the drive object.
Master view:
Input data Output data
Object | Drive object | -Ho. Message frame type Length | Address | Length | Address Technology ohject
1 SERWO_02 2 SIEMENS telegram 105, PZD-10010 + 10 280,299 10 280,299 Axiz_1
2 |SERWO_03 3 SIEMEMS telegram 105, PZD-10M 0 B 4 10 260,279 10 260279 |-
3 |TB30_04 4 Free telegram configur stion with BICC u] —_ u] —_
4 Control_Unit 1 Free telegram configuration with BICC a —_ a —_
Adapt message frame configuration - Interconnections/diagnostics Align meszage frame with Hw' Config: Set up add
v
£ >
Cloze | Help |

3. Ensure that no I/O addresses have been entered in the "Control Unit" line.

4. Note for the subsequent steps the object number of the objects that have not yet been
connected with the PROFIBUS. This sequence and also the position are required for the
address assignment in HW Config.

In our example, the following object numbers must be noted:
— Object 3-TB30
— Object 4 - Control Unit

Note

The "Configuration" window must be closed after the alignment. Otherwise
subsequent changes in the hardware configuration will not be considered and may be
discarded.
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5. To assign the integrated input/outputs to the control unit input/output addresses,
switch to the HW Config hardware configuration.

E2 HW Config - [SIMATIC 300(1) (Configuration) -- P1 SINAMICS $120] A=
ﬁ“| Station  Edit Insert PLC  Wiew Ophions  Window Help - g x

s S g gl B % w2

~
1 V. PROFIEUS(T): DP master system (1] B
2 CPU 317T-2DP
X1 MO
kS Technology
X3 OF0RIE)
X171 A Fechmoiagy
4 3
5
5
b v
b
< | >

45| (3) sINaMICS_S120_CU320

Slat todule | Meszage frame selection £ default | address 0 address Carnrnent
Boive iz | SEMENS messaqs ihame T8 FED- TG | 208578
Foive O3z | SEMENS mevsage Same 708 FED-WETT SO AT
Liva iz
Boivn Dbz | SEMENS mepsaqs fame T8 FED-ITG | 578595
Foive O3z | SEMENS mevsage Same 708 FED-WETT S SR
Liva iz
Liva iz

s

i

<€

Press F1 to get Help,
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6. Open the object properties of the SINAMICS S120 there and click the "Activate..."
button in the "Configuration" tab.

DP slave properties

General Configuration l |zochronous Operation ] Data Exchange Broadcast - Overview ]

X

Ohject

Defautt
lMeszage frame selection

Option

|SIEMEMNS message frame 105, PZD-10/10

Mone
Mone

oW k=

SIEMENS message frame 105, PZD-10010

Overview A Details /

M azter-zlave configuration 1

Master:
Station:

K]

Activate...

[2] DP[DRIVE)
SIMATIC 30001)

Conment: ‘

Cancel Help
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7. Select a PROFIBUS standard message frame from the list for the address assignment in
the object rows.

Select the following message frames:
— Object 3 - TB30 - Standard message frame 1 PZD 2/2
— Object 4 - Control Unit - Standard message frame 1 PZD 2/2

x]

DP slave properties

General Configuration ] |zochronous Operation ] Data Exchange Broadcast - Overview ]

Drefault -~
Ohiject Message frame selection Option
1 ZIEMEN= message frame 105, PZD-10410
2 SIEMENE message frame 105, PZD-10M0
3 Standard meszage frame 1, PZD-202
Standard message frame 1, PI0-202

-

Overview £ Details f 1 [ [

Inzert object | Delete slot |

b aster-zlave configuration 4

td azter: [2) DRDRIVE)
Station: SIMATIC 300(1)

Cormment: |

Cancel Help

Note

Telegrams must be entered without any gaps from top to bottom for all objects
contained in the object list. Only objects at the end of the list need not have any
assigned message frame.

Because object 4 (control unit) is required for example, this means that a message
frame must also be entered for the object 3 (TB30), even when it is not necessary for
our function.
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8. Switch to the "Details" tab and note the assignment of the PROFIBUS input/output
addresses. Each object of the configuration has its own area that is concluded with an

axis separator.

In this example, the selection of the two standard message frames starting at slot 10
creates the input/output area for the TB30 and the control unit.

DP slave properties

General Configuration l lzochronousz Operation ] [1ata Exchange Broadoast - Jwerview I

X

St Drrivve PROFIBE partnar - |
Type Aldr Type P& . P Length  Unit  Consiste. .
i Setpoirt PZD 1 | Output 2 276 |---[10 Wiord  Total length
] Axis disconn...
Adual value PZD 1 Inpt 2 296 -2 Wiord  Total lencth
11 Setpoirt PZD 1 | Output 2 (286 --2 Wiord  Total length
12 | Axis disconn...
13 | Actual value PZD 1 Inpt 2 |300 -2 Wiord | Total lencth
14 Setpoirt PZD 1 | Output 2 (300 --2 Wiord  Total length
15
-
Oweriew ) Details / 1 | b
Ikzert zlot | Delete slot |
M aster-zlave configuration 3
Master: [2] DFIDRME]
Station: SIMATIC 30007]
Comment;: ‘
Cancel Help

9. Note for the subsequent steps the start addresses of the objects. In our example,

these are:

— Object 3 - TB30 - Address 296

— Object 4 - Control Unit - Address 300
10.Accept the suggested I/0 addresses for both objects.

11.Click "OK" to close the configuration.
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12.Close the object properties of the SINAMICS S120 and check whether the newly added
slots are listed in the address area of the SINAMICS S120.

[ HW Config - [SIMATIC 300{1) {Configuration) - P SINAMICS 5120] =13
E“] Station Edit  Imsert PLC  View Options ‘Window Help - 8 %
D=8 & 5 T R s R
A
1 V. PROFIEUS(T): DP master system (1] B
2 CPU 317T-2 DP
X7 M0
kS Technology
X3 ORORIE)
X7 SO Teachnoiogy)
4 B
5
g
7 v
b
< ¥
ﬂ:l [3] SIMAMICS_S5120_CU320
Slat .| Meszage frame zelection / default | address 0 address Carnrnent
E Liven| SEEMENT proceqpn Same T FED-RETG | 508 278 ~
& D | SEEMENS mroreqge Same 708 AR08 S5 AT
& L
Ea L | SEEMENT proceqpn Same T FED-RETG | 578 2570 B
& D | SEEMENS mroreqge Same 708 AR08 S SR
& L
R Fava| Sfandand sasrame fame T AR E07 ST
I P Sfandand sascams faae T AR ST ST T
bF Foive
7 P Sfandand sascams faae T AR ST SR AT
el P Sfandand sascams faae T AR ST W
15 I
Press F1 to get Help,

13.Then save and compile the HW Config hardware configuration.
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14.Switch to S7T Config and open the "Message frame configuration" of SINAMICS S120.
IF1: PROFIdrive FZD message frames ||F2: FZD message frames]

The drive objects are supplied with data fram the PROFIdrive meszage frame in the follawing order:
The input data corresponds to the send and the output data of the receive direction of the drive object.

Mazter view:

Object | Drive object | No. Message frame type Input data Cupunt data
Length| Address |Length| Address J
1 SERYO_02 2 [SEMENS telegram 105, PZD-10M0 | 10 328,547 10 280299 v
2 |SERVO_03 3 SIEMEMS telegram 105, PZD-10M0 | 10 300314 10 ZEO.2T |, J
3 TB30_04 4 Free message frame configuration with BICO ) 4 2 256,259 2 256259 |
4 CU_S 004 1 Free telegram configuration with BICO g 2 320323 2 320323 |

Without PZDs {no cyclic data exchange)

Note
If the window was still open, you need to close and reopen it.

15.Click "Align message frame with HW Config: Set up addresses" to complete the new
message frame configuration.

Result

The extension of the PROFIdrive message frame for the integrated inputs/outputs
is now complete.
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5.2.3 Extending the PROFIdrive message frame in S7T Config

In S7 Technology V4.1 and higher, there is an option to extend message frames directly
in the SINAMICS message frame configuration in S7T Config.

Procedure

1. In S7T Config, open the message frame configuration of SINAMICS S120.

®s120_CU320_1 - Message frame configuration |_||’E|g|
IF1: PROFIdiive PZD message frames l IF2: PZD message frames
~
Carrunication interface: PROFIBUS - Communication interface integrated in the Contral Unit [cyclic)
The PROFIzafe communication iz performed via this interface
The PROFIdrive meszage frames of the drive objects are tranzferred in the following order:
The input data corresponds to the send and the output data to the receive direction of the drive object.
Mazter view:
Input data Outpant data
Object | Drive object | -Ho. Message frame type Length | Address | Length | Address Technology ohject

1 |Infeed 3 SIEMENS telegram 370, PZD-1M g 1 260,261 1 260,261 |[---

2 Drive_1 4 SIEMENS telegram 105, PZD-10M0 g 10 280..299 10 280.299 -

3 | Cortrol_Unit 1 Free telegram configurstion with BICO g 10 300,319 5 300,309 |[---

4 | T30 2 Free telegram configurstion with BICO o —_ ] —_

Adapt message frame configuration - Interconnections/diaghostics Align meszage frame with Hw Config; Setup a
Add PROFIsafe
Aadd m ge Fram
w
< >

51 Cloze Help

2. Select the drive object.

3. Click "Adapt message frame configuration” and then select "Add message frame
extension".

4. Click "Interconnections/Diagnostics" to open the message frame configuration of the drive
object. The individual control and status words of the utilized message frame are
displayed there.

5. Clear the "Suppress inactive interconnections" option to display the added words of the
message frame extension. These are designated as "user-defined".

6. Change the desired message frame properties and close the message frame
configuration.

7. Click "Align message frame with HW Config: Set up addresses" to perform alignment with
HW Config.

8. Choose "Save and compile" to activate the changes in the S7T Config project.
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524 Extending an existing PROFIBUS message frame for the drive

Introduction

The previous section showed you how to extend the PROFIdrive communication between

SINAMICS S120 and the Technology CPU with complete message frames to use additional
components.

In addition, the message frames for the previously configured components
(drives, technology modules, etc.) can be extended. This allows, for example,

drive parameters in the PROFIBUS message frame to be interconnected to permit their
value to be fetched cyclically by other PROFIBUS nodes (e.g. Technology CPU).

Procedure

To extend the standard message frame 105 for drive_1 to include an actual value, follow

these steps:

1. In S7T Config, open the message frame configuration of SINAMICS S120.

2. Click "Align message frame with HW Config: Set up addresses".

Check that the Siemens message frame 105 is entered for the "Drive_1" entry.

M s120_cU320 - Message frame configuration

Master view:

IF1: PROFIdive FZ0 message frames ||F21 FZD message frames

Communication interface; PROFIBUS - Communication interface integrated in the Contral Unit [oeclic)
The PROFlzafe communication iz performed via thiz interface

The PROFIdive mezzage frames of the diive objects are tranzferned in the following order:
The input data comesponds to the send and the output data to the receive direction of the drive object.

B

The [/0 configuration rust still be aligned with the master configuration,

Input data Outpurt data
Object | Drive object | -Ho. Message frame type Length | Address | Length | Address Technology object
1 |Drive_1 4 SIEMEMS telegram 105, PZD-10M0 " 10 286,505 10 286,305 |-
2 TE30_05 2 Free telegram configuration with BICO E* 4 2 256,259 2 206,299 |-
3 |Infeed 8 SIEMEMS telegram 370, PZD-1M " 1 284,285 1 284,285 |-
4 |Control_Unit |1 SIEMEMS telegram 390, PZD-202 " 2 280.285 2 2E0. 285 |-
Without PZDs (no cyclic data exchange)
Adapt meszage frame configuration + Interconnections/diagnostics Align meszage frame with Hiw' Config: Setup

Cloze | Help

Note

After the alignment, you will have to close the "Message frame configuration" dialog.
Otherwise subsequent changes in the hardware configuration will not be considered

and may be discarded.
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3. Open HW Config.

4. Open the object properties for SINAMICS S120 and click "Activate" on the
"Configuration" tab.

DP slave properties &l

General Configuration ] |zochronous Operation ] D ata Exchange Broadcast - Overview ]

Defautt -~
Ohiject lMeszage frame selection Option
1 [SIEMENS message frame 105, PZD-1... T § Mo PROFlzate
2 Uzer-defined Mo PROFlzate
3 SIEMENE message frame 370, PZD-1M Mo PROFlzafe
4 SIEMENE message frame 390, PTD-202 Mo PROFlzafe
=
overview £ Details / 1 [ [

Inzert Object | Delete slot |

b aster-zlave configuration 1

td azter: [2) DRDRIVE)
Station: SIMATIC 300(1)

Cormment: |

Cancel Help

5. Open the "Details" tab and note the assignment of the PROFIBUS 1/O addresses.
Each object of the configuration has its own area that is ended with an axis disconnector.

6. To extend a message frame, an additional setpoint or actual value slot must be inserted
in front of an axis separator. This slot will be interconnected later with a parameter in
S7T Config.
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7. Insert a new slot by selecting row "6", for example, and then clicking "Insert slot".

To specify a new actual value slot with a length of two words on PROFIBUS address 10,

fill in the columns as follows:
— 1/O address 10

— Length 2
DP slave properties g|
General Configuration l |zochronous Operation ] Data Exchange Broadcast - Overview ]
Slot Drrive PROFIBUS partner -
Type Addr ... Type P.. i3 a.. P.. Length Unit Consiste..
4 Actual value PZD 1 Input 2 |258 ---10 Word  Total length
& Setpoint PZD 1 |Cutput 2 |258 ---10 Word  Total length
EI Actual value  PZD11 Input 2 10 . Word | Total length
7 Axiz dizconn...
g Actual value PZD 1 Input 2 |27B ---10 Word  Total length
9 Setpoint PZD 1 |Cutput 2 |27B ---10 Word  Total length
10 | Axiz disconn...
11 Actual value PZD 1 Input 2 |298 ---4 Word  Total length
12 | Setpoint PZD 1 | Output 2 |298 ---4 Wyord | Total length|
Owerview ) Details / >
| Delete slot |
M azter-zlave configuration 1
b aster: [2) DPIDRIVE]
Station; SIMATIC 300[1)
Conment: ‘
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8. Switch to the "Configuration" tab.
9. Check whether the message frame type for object 1 has been changed to "user-defined".

10.Confirm your object properties changes with "OK".

DP slave properties g|
General Configuration ] |zochronous Operation ] D ata Exchange Broadcast - Overview ]
Drefault -~
Ohiject Message frame selection Option
1 |Uzer-defined i |
2 SIEMENE message frame 105, PZD-10M0
i Uzer-defined
4 Uzer-defined
=
Overview £ Details f 1 [ [

Inzert object | Delete slot |

b aster-zlave configuration 1

td azter: [2) DRDRIVE)
Station: SIMATIC 300(1)

Cormment: |

Cancel Help
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11.Check whether the newly inserted slot is listed in the address area of SINAMICS S120.

12.Save and compile the hardware configuration.

[ HW Config - [SIMATIC 300(1) (Configuration) -- P1 SINAMICS 5120] A=
ﬁ“| Station  Edit Insert PLC  Wiew Ophions  Window Help - g x
DEsB B & s g B2 %R w2

|2

PROFIEUS[1): DP master system [1] D

1 A
2 CPU 317T-2DF
X MBLDP

7 Techmology

X3 DEDAIVE)

X1 10 Technoloagy

4 B
5

g

7 LV

|i£

< |

|~

45| (3) sINaMICS_S120_CU320

Slot| [ M..| Message frame selection / default | address 0 addresz Cornmment J
El Live| Lvarobyimad ST A~
& [ Soe] fvarobainns _ ST 1
E L | SEEMENT proceqpn Same T FED-RETG | 578 2570
& Fove| SAEAENT arcregme Srame 708 FE0- 1070 S SR
g L
77 Fotva| Evarclainad SRR
L Live| Lvarobyimad 295 FREF
7 L
Rl Live| Lvarobyimad KL
R Live| Lvarobyimad L T
16 b

Press F1 to get Help,
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13.0pen the "Message frame configuration" in the S7T Config project navigator.

Note

If the window was still open, you need to close and reopen it.

14.Check whether the address setting from HW Config was accepted.

®s120_cu3zo - Message frame configuration

IF1: PROFIdiive FED message frames ||F2: FZD message frames

Carrunication interface: PROFIBUS - Communication interface integrated in the Contral Unit [cychic)
The PROFIzafe communication iz performed via this interface

The PROFIdrive meszage frames of the drive objects are transfened in the following order:
The input data corresponds to the send and the output data to the receive direction of the drive object.

Mazter view:

Input data Ourtput data
Ohject | Drive object | -Ho. Message frame type Length | Address | Length | Address | 1echnology object
1 Drive_1 4 SIEMEMS telegram 105, PZD-10M0 o 10 286,508 10 286,305 -
Supplementary Data E* 4 2 1.3 - —_
2 TE30_05 2 Free telegram configuration with BICO E* 4 2 256,259 2 206,299 |-
3 |Infeed 8 SIEMEMS telegram 370, PZD-1M " 1 284,285 1 284,285 |-
4 |Control_Unit |1 SIEMEMS telegram 390, PZD-202 " 2 280.285 2 2E0. 285 |-
Without PZDs (no cyclic data exchange)
Adapt meszage frame configuration + Interconnections/diagnostics Align meszage frame with Hiw' Config: Setup

>

|
J [ Close | Heb

15.Click "Align message frame with HW Config: Set up addresses" to complete the message
frame extension.
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Principle

5.3 Disabling the PROFIBUS Sign-of-Life Monitoring

Disabling the PROFIBUS Sign-of-Life Monitoring

The PROFIBUS connection between the technology CPU and the SINAMICS S120 is
monitored using a sign of life. The sign-of-life monitoring is selected automatically when the
axis is created and should always be active during operation.

For diagnostic purposes, the sign-of-life monitoring can be disabled temporarily during the
commissioning.

The parameters for the sign-of-life monitoring can be selected/deselected on the Axis
technology object with "Expert list > Configuration data" or on the drive using the "p0925"
parameter.

To do this, mark "Axis_1" and select the Expert list menu command in the context menu.
Switch in the expert list to the "Configuration data" tab and to the
"\TypeOfAxis\NumberOfEncoders\Encoder_1\Driverinfo\lifeSignCheck" dialog there.

Alternatively, you can also select the Expert list > p0925 menu command in the "Drive_1"
context menu.

Sign-of-life monitoring \Driverinfo \lifeSignCheck p0925
On Yes 1
Off No 65535

Connection of the SINAMICS S120 to the Technology CPU
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54 Activating a Second Encoder
541 Using a Second Encoder
Introduction

A second encoder is required, for example, when the position detection does not supply
sufficient accuracy for the motor encoder or must be synchronized to external motions.

Second encoder as actual position value

For some mechanical constructions, the motor encoder cannot be used as an exact actual
position value on the system.

For such a construction, a gearbox with large play or slip is located between the motor and
the drive spindle. The motor encoder in such a case does not supply the actual position
value with sufficient accuracy.

Also the specification or the use of the slip in the parameterization of the axis in the
S7T Config project navigator for the Backlash Compensation parameter in the
"Technology\Axes\Axis_1\Mechanics" directory does not suffice to ensure an exact
position detection.

In such a case, a second encoder is mounted on the drive spindle and defined as
actual position value.

@ ©)

® / @
IS -

A
| ¢
\ & L

< .
) Q‘\: ’ L 3
- g

L PR

Motor encoder
Gearbox
Drive spindle

®EEO

Motor encoder
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Second encoder as master value for synchronism functions

In a system, two independently controlled drives are to be synchronized using a gearbox or
curve synchronization.

In this case, for example, the first drive, controlled by an external drive system, transports a
wooden beam, a plastic pipe, etc.

The second drive, controlled by the technology CPU and a SINAMICS S120, moves a flying
saw to cut the material synchronous to the material transport.

A measuring roller mounted on the material transport records the traversed path and the
speed of the material. The measuring roller is connected to an external encoder that is
connected to the SINAMICS S120.

® @ ?
\ >
«
’

AN - NS

@ Measuring roller
@ External encoder
®

Drive for synchronous motion
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5.4.2

Introduction

Connecting a second encoder in SINAMICS

Prepare your project as described in the "Commissioning (Page 15)" chapter of this
product information so that an appropriate HW Config hardware configuration and a
NetPro network configuration are present.

The steps that deviate from the "Commissioning" chapter start with the creation of the drive
and the selection of the encoder. These steps are described in the following section.

Procedure

1. Start manual configuration of the drive and open the "Encoder 2" tab in the

"Configuration" dialog.

2. Click "Encoder data" to specify the second encoder, which in our example is connected to

the drive spindle.

Configuration - SINAMICS_5120_CU320 - Encoder,

[w]Contral structure
[w]Fower_unit

[w]Power unit connection
[ b mbor

M ator halding brake

[JFPROFIEBUS process dz
1S urnrnary

~
| W

Drive: Drive_1, DDS 0, MDS 0

Which encoder do you want to uze?

3 [v Encoder 2 [ Encoder 3

Encoder 1 Encoder 2 l

Encoder name: |E ncoder_2

Encoder evaluation;  Shix

" Encader with Drive-Ch interface

I_

" Select standard
encoder from list

Encoder data

Encoder type Code number ~
Mo encoder

Resokver 1 speed 1007 3
Resokver 2 speed 1002

Resokver 3 speed 1003

Resokver 4 speed 1004

2048, 1 Vpp, &8 C/D R 2001

2048, 1 Vpp, &/E R 2002

286, 1 Vpp, &/B R 2003

400, 1 Vpp, &/B R 2004 w

_Desie |

< Back | Continwe » |

LCancel | Help |
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3. Select the properties of the connected encoder in the "Encoder data" dialog box.
4. Click "OK" to confirm the settings.

The "Encoder data" dialog will close.

Encoder data g|

Encoder bype Incremental tracks

f* PFotary Pulses/revolution: 2042 Level: f+ HTL  TTL

" Linear [v Track monitoring Signal: " Unipolar " Bipolar
teasuring system: Zern marks

Incremental HTLATTL j Configuration: | Ore zera markfrevoluticﬂ Zero mark, spacing: Pulzes
Encoder evaluation:

Shdx

Supply voltage
i aY [ Remote senze
* 24

Encoder connection
f+ SUB-D

" Teminal

Ok | Cancel Help

5. In the "Configuration" dialog, select the "Process data exchange" option.
6. Select the PROFIBUS PZD message frame "SIEMENS message frame 106".

This message frame allows the data transfer of a second actual encoder value to the
drive control of the Technology CPU.

7. Click "Next" to confirm the settings.

8. Switch to the "\S120_CU320 \Topology" dialog in the S7T Config project navigator,
and compare the Drive CLiQ connections of the parameterization with your configuration.

9. If there are any differences, adjust the parameterization or your configuration as deemed
necessary.

Result

The second encoder in the SINAMICS S120 drive system is configured.
You can configure it as a technology object and then use it in the S7 user program.

Further information

The further steps for creating a drive are the same as those described in the
"Commissioning (Page 15)" chapter of this product information.
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5.5 Reading the drive parameters
5.5.1 Example: Reading several parameters using "MC_ReadDriveParameter"
General

The configuration and status data are stored as parameter lists in SINAMICS S120.
Additional information about the parameter lists is contained in the SINAMICS S List Manual.

Various applications require specific parameters to be fetched from these parameter lists
and further processed in the user program. A typical application could be the reading out of
the drive motor temperature to display it in the visualization system and monitor it in the

S7 user program.

The "MC_ReadDriveParameter" function block can be used for this purpose in the S7 user
program. Note, however, that only one simultaneous call per control unit is possible.

The following example application is intended to illustrate how several different parameters
can be read from the parameter lists in order to process them further in the S7 user program.

Example application for reading several parameters

The example application described here shows a solution for reading the
following parameters:

Object Parameter Parameter number
Drive_1 Kp Parameter 1460
Drive_1 Temperature Parameter 35
T™M17 Status 10 Parameter 4304

The call of the "MC_ReadDriveParameter" blocks requires the PROFIBUS 10 start
addresses of the Drive_1 and TM17 objects as input information. Open the "Message frame
configuration" dialog for this purpose. You can read the required PROFIBUS I/O start
addresses of the Drive_1 and TM17 objects in the "PROFIdrive message frame" tab.

Connection of the SINAMICS S120 to the Technology CPU
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Program execution

5.5 Readling the drive paramelers

A sequence processor is the solution concept used for fetching several parameters.
This is structured so that it can be extended with additional parameters. The requested
parameter values are available at the end of a program cycle.

A

step counter

no

=1?

Yes

v

fetch
parameter 1

step counter

no

=27

Yes

v

fetch
parameter 2

A 4

A 4

increment step step counter
counter =1

Yes

step counter
<37?

no

fetch parameter

issue error
message

fetch \ A
successful?
v
fetch \ A
successful?
Yes Yes Yes
v v v
step counter step counter step counter
=2 =3 =1
\ 4
end
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5.6 Measuring Function
5.6 Measuring Function
5.6.1 Use Cases

Measuring function

The "Measuring" function can be used to determine the actual position of an axis at any time.
A possible application is, for example, the acquisition of a registration mark in order to
subsequently synchronize the axis to this mark.

MC_Measuringlnput function block

Depending on the processing level (position-control or interpolator cycle),
different response times must be used when the Measuring function is called.

The MC_Measuringlnput function block is called to control the measuring in the S7 user
program. The type of the activation of Measuring function can be configured on the block.

The following functions can be called:

® immediately (without measuring window / measuring range)
StartPosition = EndPosition

e Within a position-dependent measuring window

StartPosition < > EndPosition

Measuring without measuring window

The measuring input will be activated immediately. A configuration-dependent time elapses
before the measuring edge at the hardware input is evaluated.

To reliably detect the measuring edge, the run time must be compensated.

Measuring with measuring window

The request is initially only registered in the system. The measuring input is only activated
when the axis is at the beginning of the measuring window.

A configuration-dependent time elapses after reaching the start position of the measuring
window on the axis (mechanical) until the measuring edge at the hardware input is
evaluated. To ensure that the measuring input is active when the required start position of
the measuring window on the axis is reached, the run time must be compensated.

Similar considerations apply at the end of the measuring window. It is important that the
measuring input is no longer active when the end of the measuring window on the axis
(mechanical) is passed.
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Run time compensation

The run time compensation is set in the "Activation time of the measuring range on the
measuring input" input box of the "Measuring input" configuration dialog.

= % PI SINAMICS 5120
™ Insert single drive unit
= SIMATIC 300(1)
- Technology
—1-_] AXES
*_| Insert axis
|- dE fods_1
» Canfiguration
» Mechanics
» Default
» Limits
» Act.val,
» Closed-loop contral
» Haming
» Maonitoring
» Profiles
» Caontrol panel
= _| MEASURING IMPUTS
’_| Insert measuring input
—|-wka Measuring_input_1
b3 Configuration
+-_] OUTPUT CAM
+ =5E‘|= fxis_2
+ _| EXTERMAL ENCODERS
+-_] CAMS
+ flls SIMAMICS _5120_cUsz0
+ (L] MOMITOR,

Technology
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154

The offset of the measuring window only functions reliably when the axis velocity

e Within the measuring window is constant and is

o Known before the function call.

= Technology.Measuring Input_1 - Configuration

Carfiguration l Units ]

WENT= M easuning Input 1

Proc. cycle clock: ||PE| j

Az meazuning syztem no.: |1

Correction value for time stamp: |EI.D z

* Local measunng on drive

t eazuring input number: |1

v Monitor current status

Activation time of the measuring |EI.D
range on the meazuring input;

Measuring input selection; ¢ Global measuring on TH15/TH17

|>

£

Cloze Help
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You can determine the response times for your configuration using the following tables.
The values in the tables are based on the set system clocks. By using the actual times,
you can calculate the response time in milliseconds.

The following abbreviations are used in the tables:

Description Supplementary information
IS Interpolator or position-control cycle Can be selected during the configuring of the
measuring input
DP Cycle time on the PROFIBUS DP Can be set in HW Config

Measuring without measuring window

MC_Measuringlnput 3(I1S) +7 (DP)
-> ready to detect the measuring edge

Detection of the measuring edge 2 (I1S) + 10 (DP)
-> result in the Technology CPU for further processing

Total 5 (I1S) + 17 (DP)
-> minimum time between 2 measurements*)

*) Any system limitations must also be considered.

Measuring with measuring window: Measuring edge is detected in the window

MC_Measuringinput 2 (IS)
-> ready to evaluate the measuring range (start of the measuring window)

Start of the measuring window on the axis is reached (mechanical) 2(1S) + 7 (DP)
-> ready to detect the measuring edge

Detection of the measuring edge 2 (I1S) + 10 (DP)
-> result in the Technology CPU for further processing

Total 5(IS) + 17 (DP)

-> minimum time between 2 measurements*)

*) Any system limitations must also be considered.

Measuring with measuring window: No measuring edge in the window

MC_MeasuringInput 2 (1S)
-> ready to evaluate the measuring range (start of the
measuring window)

Start of the measuring window on the axis is reached (mechanical) 2(1S) + 7 (DP)
-> ready to detect the measuring edge

Start of the measuring window on the axis is reached (mechanical) 2(1S) + 7 (DP)
-> reset: "Ready to detect the measuring edge”

Total 7 (1S) + 24 (DP)

-> minimum time between 2 measurements*)

*) Any system limitations must also be considered.
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5.6.2 Measuring using the integrated inputs on the CU320
Introduction

Various sensors and actuators can be connected using the digital inputs and outputs to the
12-pole X122 and X132 front connectors.

Three pins of each of the X122 and X132 interfaces are provided as fast inputs and can be
used, for example, for measuring inputs.

l_.
=
|
|

Terminal Pin Fast input/output
X122 7 DI/DO 8
8 DI/DO9
10 DI/ DO 10
11 DI/ DO 11
X132 7 DI/ DO 12
8 DI/ DO 13
10 DI/ DO 14
11 DI/ DO 15
"
ext. M
24V
+ M X100 X101 X102 X103
" "7 7ol ol D_U_-l
' B (BB |Z
o] 7]
e —— +24V ol ol o] [o
+ ol IO ol I ol O O '
1 3| 8] |B] |8
M M 7 w » » |
M H gl 18l 18] (8 .
1 SB[ IE] (2] |
X122 ] o - N w .

X126

;
;
;
~ |25 D3
T—t 5, M1
2 6 ' Control Unit CU320

N M 1
7
T —~—o|— DI/DOB |
- 8 1
DI/DO9 1
=t ) '
RN |
p
——o 20,2 bupoo 1 .
"‘D— 11
D_ ~—o¢|— DI/DO 11 1) |
L u '
1
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Requirement

A configuration with at least a drive and an axis must be available.

Configuring a measuring input using the integrated inputs of the CU320

1. You need to open the expert list of the drive in order to connect the input of the
measuring input from the CU320 DI/DO 9 (X122.8) terminal with the measuring input
function on the drive. For this example, select the Expert list menu command from the
"S$120_CU320\drives" directory in the shortcut menu for "Drive_1" in S7T Config.

2. Select the "p488 measuring input 1, input terminal encoder 1" parameter in the expert list
and interconnect the parameter with the DI/DO 9 (X122.8) input.

(7 SINAMICS_S120_CU320.Drive_1 - Expert list =T
oilE| | 7| e ~lels])| ElEEele] | o] 2R
Expert list l
Parameter D ﬂﬂ Parameter text Unit  Meodifiable to Ac|Minimum Maximum #*
r437[0] ﬂﬂ Diagnostic encader cortral word Gn_STW, OH 3
p4aa[0] ﬂ Meazuring probe 1 input terminal, Encoder 1 |ko meas probe (|« Operation 3
p439[0] ﬂ Measuring probe 2 input termingl, Encoder 1 [po mess probe (0) on 3
p491 fforun 3
p492 . . an 30 210000
p495[0] ﬂ Equivalent zera mark, input terminal, Encode DIDO T 22110121 1) (3) on 3
pa00 Technology application DG 13 (x132.8] (4) orun |2
. ; DIDO 14 (132100 (5) P
P03 SEI_EI_:WQ the system of unrt_s DIDC 15 32411 (8) =ioning 1
pavl Inkikit list: Mumber of effective values ) EETHELON 20 a0
a7 0] ﬂ Inkikit list, matoriclosed-loap contral paramet| Mo parameter (0) j Operation 2
pET2[0] o Activate inhibit list Mo (0 ﬂ COperation 2
Ja=Tc] Inkikit sutamatic reference value calculation |Yes (1) j Operation 2
a=Td=11)] D Calculate parameters that are dependernt on |Ma calculstion (0) j Readytorun 2
pas0 leasuring probe, input terminal Mo meas probe (Dﬂ Operation 3
Jukta leas probe, edge ] Operation 30 1 2
r=lal L T I R AL e e T T 4 et s kel 4 Ehal

3. To create a measuring input, select

"\Technology\Axes\Axis_1\Measuring inputs\Insert measuring input"
in the project navigator of S7T Config.

4. Apply the default settings in the "Insert measuring input" dialog and confirm the settings
by clicking "OK".
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5. To configure the measuring input, click "\Technology\Axes\Axis_1\Measuring
inputs\Measuring_input_1\Configuration" in the project navigator of S7T Config.

6. Select the following functions and settings for the example:

— Local measurement on the drive

— Measuring input number "1"

The first measuring input corresponds to the configuration at drive_1 "parameter
p488".

o Technology.Measuring Input_1 - Configuration
Configuration ] Uitz ]
A
REN= I easuning_Input 1 =
Proc. cycle clock: ||F'D j
Aiz meazuning syzkem no.; |1
Comection value for time stamp: |D.EI z
teasuring input selection; T Global measuning on THM15/TH17
& Local meazuning on drive
bk azuring input number: |'|
Iv banitor current status
Activation time of the measuwring (0.0 3
1ange on the meazuring input:
b
Cloze | Help |

This completes the configuring in S7T Config and the measuring input can be used in the

user program.
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5.6.3

Introduction

5.6 Measuring Function

Fetching the measuring inputs using the TM17 terminal module

Digital inputs for the connection to a measuring input are available at the
TM15 Terminal Module and TM17 High Feature. These can only be used for
a single measurement for the Technology CPU.

This measuring signal is used to record the current position value of an axis and which is
made available to the user program. The measuring signal is formed from a signal from the
system, e.g. using a light barrier or a Bero.

The measured actual position value is needed for tasks such as flying shears or a rotating
cutting blade.

The following section describes the configuration of a measuring input using the
TM17 terminal module.

Creating a TM17 terminal module with a measuring input

Prepare your project as described in the "Commissioning (Page 15)" chapter of this
product information so that an appropriate HW Config hardware configuration and a
NetPro network configuration are present. At least a drive and an axis must be created
in S7T Config.

For the "Measuring" function using a TM17 terminal module, a TM17 terminal module must
be integrated in the SINAMICS topology, the function of a measuring input must be created
and the PLC user program must be extended.
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Basic procedure
To integrate a TM17 terminal module in the SINAMICS topology, follow these steps:

1. Connect the power supply and the measuring line of the measuring input to the
TM17 terminal module. For our example, wire the measuring input to the DI/O 0 input.

2. To create a TM17, switch to the $120_CU320 > Input/output components
folder in the S7T Config project navigator.

3. Click "Insert input/output components".

The "Insert input/output components" dialog will be displayed.

Insert Inputfoutput component

E Mame: |TM1?

General ]

Antriebzobjekte Typ: | TM17 ﬂ Aaathar: |

Wersion:

Enisting Input/output components

Cormment:

Cancel Help

Select the TM17 drive type from the selection list.

Enter "TM17" in the "Name" field for this example.

Click the "OK" button to accept the settings.

N o a M

To parameterize the TM17 terminal module, switch to the $120_CU320 > Input/output
components > TM17 folder in the S7T Config project navigator.

8. Click "Inputs/outputs".

9. Enter the "Measuring" function in the "Function" column for the DI/O 0 input.
Accept the "Single measurement" =] and "Without enable" [© =] default settings in the
"Mode" and "Enable" columns.
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10.For the further processing, note the entry from the "Offset" column. This value, in our
example "3.0", is needed for subsequent address assignment of the measuring input.

£ SINAMICS_S120_CU320.TM17 - Inputsfoutputs M=
Bidirectional digital inputs/outputs | -
_ Irvverter Function Filter Mode Enable Offset
2 a— RO ~ | Smootking 125 ps v |—— @& +| —~|— an
3 S—| 1] | 5moathing 125~ | 31
5 a—| ol v || Smathing 125 ps | 3.2
g ﬂ—| ol v || Smathing 125 ps | 33
5 ﬂ—| 1] x| smoothing 125 ps ~| 34
8 S—| ol v |—|Smanthing 125 ps | 35
2| ﬂ—| ol | 5moathing 125 s = | 36
3@ -&Q—S—| DI v || Smoothing 125 s+ 37
al- -&Q—S—| DI v | smoothing 125 s+ 20
oL@ %—S—hﬂ =] Smacthing 125 ps =] 21
522

2 -Mo—a—m v || Smathing 125 ps | 22
3f 2 S—| DI v | smoothing 125 s+ 23
) S—| 1] |—{Smocthing 125 ps ~| 24
& S—| ol v || Smathing 125 ps | 25
8 -%O—g—| DI = |—{5mocthing 125 ps =] 2E
8- -MQ—S—M v || Smathing 125 ps | 27

[ 3.2 | 0] o Help
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11.For alignment with the hardware configuration, switch to the
$120_CU320 > Communication > Message frame configuration
folder in the S7T Config project navigator.

The work area shows the newly added TM17 terminal module.
To align with HW Config, click "Align message frame with HW Config: Set up addresses".

i®s120 CU320 1 - Message frame configuration |_'. _||_'I:| |§|
IF1: PROFIdive FZ0 message frames ||F21 FZD message frames
Communication interface; PROFIBUS - Communication interface integrated in the Contral Unit [oeclic)
The PROFlzafe communication iz performed via thiz interface
The PROFIdive mezzage frames of the diive objects are tranzferned in the following order:
The input data comesponds to the send and the output data to the receive direction of the drive object.
Master view:
Input data Outpurt data
e e s Message frame type Length | Address | Length | Address | 12°hm
1 Inffed & Free telegram configuration with BICO E* g 280275 & 280269 -
2 Drive_1 4 SIEMENS telegram 105, PZD-10M0 E* 4 10 280..299 10 280,299 | Achze_
3 |Control_Unit 1 Free telegram configuration with BICO E* 4 10 300,319 =] 005309 |-
4 TM1T & Free meszage frame configuration with PI15/PO1E | o* ] 320331 =] 302t |-
5 TB30 2 Free telegram configuration with BICO u] —_ ] —_— |-
Without PZDs (no cyclic data exchange)
Interconnections diaghostics Align meszage frame with Hw Config: Set
< >
51 Help
Result

162

Following the alignment with HW Config, the TM17 terminal module is assigned the
input/output addresses via which it can be accessed on PROFIBUS DP (DRIVE).

For the further processing, note the entry of the TM17 row from the E Address column.
This address, 320..331 in this example, is required for the subsequent address assignment
of the measuring input.

Note

Always close the "Message frame configuration" window following the alignment with the
HW Config. Otherwise a subsequent change in the hardware configuration will not be
accepted.
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Transferring the configuration to the Technology CPU

The Technology CPU configuration has been changed as a result of inserting the
TM17 terminal module and aligning with HW Config.

To transfer the modified configuration to the Technology CPU, follow these steps:
1. Open HW Config.
2. Perform a download.

3. To check the Drive CLiQ connection, switch to the $120_CU320 > Topology
folder in the S7T Config project navigator.

4. Compare the Drive CLiQ connection of the parameter assignment with your configuration
and adjust the topology or configuration as appropriate.
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Creating and configuring measuring inputs in S7T Config
To create and configure a measuring input, follow these steps:

1. Switch to the Technology > Axes > Axis_1 > Measuring input folder in the
S7T Config project navigator.

2. Insert the measuring input in the project by clicking "Insert measuring input".
A dialog opens.
3. Click "OK" to confirm the unchanged settings.

4. To parameterize the measuring input, switch to the
Technology > Axes > Axis_1 > Measuring inputs > Measuring input_1 > Configuration
dialog in the S7T Config project navigator.

The "Configuration" dialog opens.

o Technology.Measuring Input_1 - Configuration |’._||’E|rg|
Configuration ] Uitz ]
A
MHame: |Measuring_|nput_1
Proc. cycle clock: |IF'D ﬂ
Az measunng systenm no.: |'|
Carrection value for time stamp: |D.D 3
Measuring input selection: * Glabal measuring on TM15/TM17
" Local measuring on drive
Input: |F'| 3230
I Monitor current status
Activation time of the measuring (g0 3
1ange on the meazuring input;
v
< >
- Cloze | Help |

5. Enter the following input address for this example: Pl 323.0.

The address 323 is derived from the offset address of TM17 of 3 bytes and from the
PROFIBUS address of the TM17 module of 320 bytes.

The bit address results from the use of the first DI/O 0 input on the
TM17 terminal module.

Result
This completes the configuring in S7T Config.

As the next step, you will have to create the user program.
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Introduction

5.7 Triggering an output cam using the TM17 terminal module

Triggering an output cam using the TM17 terminal module

Digital outputs for the connection of an output cam are available at the TM15 and
TM17 High Feature terminal modules.

The following section describes the configuration of an output cam using the
TM17 terminal module.

Creating a TM17 terminal module with an output cam

Prepare your project as described in the "Commissioning (Page 15)" chapter of

this product information so that an appropriate HW Config hardware configuration and a
NetPro network configuration are present. At least a drive and an axis must be created in
S7T Config.

To trigger an output cam using the TM17 terminal module:

® |nclude a TM17 terminal module in the SINAMICS topology
e Create the function of the output cam

® Extend the S7 user program.

Connect the supply voltage to the TM 17 terminal module.
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To create a TM17, follow these steps:

1. Switch to the $120_CU320 > Input/output components
folder in the S7T Config project navigator.

2. Click "Insert input/output components".

The "Insert input/output components" dialog will be displayed.

Insert Inputfoutput component

E Mame: |TM1?

General ]

Antriebzobjekte Typ: | TM17 ﬂ Aaathar: |

Wersion:

Enisting Input/output components

Cormment:

Cancel Help

3. Select the TM17 drive type from the selection list.

4. Enter "TM17" in the "Name" field for this example.
5. Click "OK" to accept the settings.
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Assigning parameters to the TM17 terminal module
To perform the parameterization of the TM17 terminal module, follow these steps:

1. Switch to the S120_CU320 > Input/output components >TM17 folder in the
S7T Config project navigator.

2. Click "Inputs/outputs".

The "Inputs/outputs"” dialog will be displayed.

S SINAMICS_S120_CU320.TM17 - Inputsfoutputs =3
Bidirectional digital inputs/outputs |
%520 Inwerter Function Filter Made Enable Offset
— Qutput cam | a0
— i | Smanthing 125 15 ~| nge_mggere ;
—oi v | smoothing 125 s+ I Leveltiggered
—DI v || Smathing 125 ps | 33
— D | 5moathing 125 s = | 34
— D | 5moathing 125 s = | 35
— D | 5moathing 125~ | 36
—DI v |—|Smonthing 125 ps | 37
— D | 5moathing 125~ | 20
—DI v || Smathing 125 ps | 21
— DI v |—|smanthing 126 ps | 22
—DI v || Smathing 125 ps | 23
— D | 5moathing 125~ | 24
—DI v || Smathing 125 ps | 25
— D | 5moathing 125~ | 26
—DI v || Smathing 125 ps | 27
£ oo Help

3. Enter the "Output cam" function in the "Function" column for the DI/O 0 input.
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4. For the further processing, note the entry from the "Offset" column. This value, in this
example "3.0", is needed for subsequent address assignment of the output cam.

In the next step, the input/output addresses must be assigned to the TM17 terminal
module so that it can be reached on the PROFIBUS DP(DRIVE). You will need to align
with HW Config.

5. You select how the output cam output is to be enabled in the "Enable" column. When you
use the "edge-triggered" or "level-triggered" mode, a digital input of the TM17 will be
automatically assigned to the output cam output. This assigned input serves as the
hardware enable signal for the output cam.

S SINAMICS $120_CU320.TM17 - Inpuisfoutputs M=
Bidirectional diaital inputs/autputs | -
520 Inverter Function Filter Mode Enable Difset
2L 'Mo—ﬂ—lﬂutput cam | n~— a0
il MO_E—M v |—{Smoothing 125 ps_~| il 21
— i v|—|Smanthing 125 ps | 3.2
— Dl | Smoathing 125 s = | 33
— v |—|Smathing 125 ps | 3.4
— 0l |~ 5moathing 125 s = | 35
521
L -&O—ﬂ—m | —{5mocthing 125 ps =] 36
3@ MQ—S—M v |—|Smonthing 125 ps | 37
8-@ -&Q—E—m v | smoothing 125 s+ 20
3t -%Q—S—m =] 5maothing 125 ps =] 21
—  Measuinginput  —| Smoathing 125 s v | 22
— Dl | Smoathing 125 s = | 23
— i v|—|Smanthing 125 ps | 24
— Dl | Smoathing 125 s = | 25
— i v|—|Smanthing 125 ps | 26
— Dl | Smoathing 125 s = | 27
[ 3.2 | ﬂ Close Help
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The following table shows the 3 selection possibilities:

Icon Description

m Without enable No enable condition. The output cam will be output directly.

Ij Edge-triggered A measurement request for the configured measuring input will be issued on the

I assigned input of the TM17 High Feature (measuring input technology object
activated).

If the configured edge is then acquired at this input, the active output of the output
cam will be enabled.

As soon as a new measurement request is issued, the enable for the active output
will be reset.

The enable signal for the TM17 High Feature (edge) must be present before an
output cam is triggered. If the enable takes place within an output cam, it is not
output. The following output cams, however, will be output.

A

v

v

Measurement request 1 Measurement request 2

[l Switching signal for output cam TO
[l Digital input for enable

[l Status of the enable

|:| Digital output of the output cam
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Icon Description
Level-triggered The output cam will continue to be output at the output while the output cam in the
I | | ""'I technology object is active and a parameterized enable signal is present at the
TM17 High Feature.
+ | | | L1
I I
1 I
] } L
| | | |
I 1 1 1
| | | |
1 1 1 |
) ) | | >
I L 1 L ! 1
1 I
1 I
—1 1 — —
|

| ! ! o t
[l Switching signal for output cam TO
[l Digital input for enable

[ Digital output of the output cam
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Configuring a message frame
1.

For the alignment with the hardware configuration, switch to the

$120_CU320 > Communication > Message frame configuration dialog in the
S7T Config project navigator. The work area shows the newly added

TMA17 terminal module.

2. Click "Align message frame with HW Config: Set up addresses".

M 5120_CU320_1 - Message frame configuration ['. | ['EI | F§|
IF1: PROFIdiive FZD message frames ] IF2: FZD message frames
Communication interface: PROFIBUS - Communication interface integrated in the Control Unit [cyclic)
The PROFIzafe communication iz performed wia this interface
The PROFldive message frames of the diive objects are transferred in the fallowing order:
The input data commesponds to the send and the output data to the receive direction of the dnive object.
Master view:
Input data Output data
Object | Drive ohject | -Ho. Message frame type Length | Address | Length | Address Techn:
1 Inffed 3 Free telegram configuration with BICO " g g 260275 5 260269 -
2 |Drivve_1 4 SIEMEMS telegram 105, PZD-10M0 " 4 10 280,299 10 280.299 Achse_
3 Control_Unit |1 Free telegram configuration with BICO " g 10 300,319 5 300,309 |---
4 TM1T 2 Free message frame configuration wwith P91SP916 | B 320,337 B 10,327 |---
5 | TE30 2 Free telegram configuration with BICC u] —_ u] —_
Without PZD's (no cyclic data exchange)
Intercannections /diagnastics Align message frame with HW Config: Set
< >
5. 1 Heb |

Following the alignment with HW Config, the TM17

terminal module is assigned the

input/output address via which it can be reached on PROFIBUS DP (DRIVE).

For the further processing, note the entry of the TM

17 row from the O Address column.

This address, in this example 310..321, is needed for the subsequent address

assignment for the output cam.

The Technology CPU configuration has been changed as a result of inserting the
TM17 terminal module and aligning with HW Config.

Note

Close the message frame configuration after the alignment with HW Config. Otherwise,

it will not be possible to make subsequent changes

to the hardware configuration.

To transfer the changed configuration to the Technology CPU, open the

HW Config hardware configuration and perform a download.

Note

The alignment in HW Config has caused the message frame to be extended with the
TM17 component. Because this means that the PROFIdrive message frame has become
longer, error messages for the DP configuration can occur. (DP cycle too small).

If necessary, check your setting for PROFIBUS DP.
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Checking the Drive CIiQ topology

Finally, the Drive CLiQ topology should be checked to determine whether the technology
module has been integrated correctly. To check the Drive CliQ topology, follow these steps:

172

1.
2.

Switch to the S120_CU320 > Topology dialog in the S7T Config project navigator.

Compare the Drive CLiQ connection of the parameter assignment with your configuration
and adjust the topology or the configuration as appropriate.

To create an output cam, switch to the Technology > Axes > Axis_2 > Output cam
folder in the S7T Config project navigator.

Insert the output cam in the project by clicking "Insert output cam".
The "Insert output cam" dialog will open.
Click "OK" to accept the unchanged settings.

Ensure that the "Open editor automatically" field is marked.
The cam configuration dialog opens automatically.

Iyt Technology.Cam_1 - Configuration |Z||E|rg|

Configuration l |ritz ]

Marme: |I:am_1

Froc. cycle clock: |IF'D

Output cann bype: |F'nsitinn-based cam

LedLe] Lo

Type of output cam walues |Setp0ints
[v ctivate output

Cam output on;

" Cam output [CAM]
[TM15417)

" High-zpeed digital output [00]
+ Standard digital autput [D0)
[standard DO, e.g. ET200, TM31]
Linking of output cams through; |Lngical aR ﬂ
Dutput; |F'Q 30

< *

- Cloze | Help |

6. Enter the following outputs address for the configuration of the output cam as a fast

output on a TM17 module: 313.0.

The address 313 is derived from the offset address of TM17 of 3 bytes and from the
PROFIBUS address of the TM17 module of 310 bytes.

The bit address results from the use of the first DI/O 0 output on the
TM17 terminal module.
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7. Choose from three different types of output cam:

— Position-based cam: The switching signal is on when the position of the axis lies
between two marks (start and end position).

— Time-based cam: The switching signal is activated for a specific duration of time after
the switching position is reached (start position).

— Uni-directional output cam: The switching signal is on when the axis has reached the
switching position (start position).. The output cam remains activated even after the
start position has been passed several times. The output cam must be reset explicitly.

8. In the "Proc. cycle clock" drop-down menu, select the time at which the output cam will be
processed. Because in this example a fast output cam has been created on the
TM17 module, the processing cycle clock should be set to IPO for this example.

9. In the "Type of output cam values" drop-down menu you decide whether the processing
of the output cam is based on the current setpoint or current actual value.

Result

This completes the configuration in S7T Config.

Creating the S7 user program
As next step, create the user program.

Use the Technology Object Manager (TOM) to create a technology data block (TO-DB)
assigned to the "Output cam" technology object. The technology data block (TO-DB) allows
execution of the functions on the associated technology object using the provided FBs.

For controlling the output cam, use the MC_CamSwitch or MC_CamSwitchTime function
block in your S7 program.

If you have configured an additional level or edge-triggered hardware enable as described
above, use the MC_Measuringlnput function block for the associated required measuring
input function.
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5.8 Triggering of a brake
5.8.1 Vertical axis application case
Introduction

When a braking sequential control is used in conjunction with a vertical axis, the axis should
remain at its position when the system is shutdown or in a fault situation.

The axis enable can be reset by an alarm in the technology CPU or by disabling the
MC_Power function (Enable input = false).

The extended brake control should allow the ON/OFF1, OFF2, OFF3 and enable operation
(enable pulse) bits to be switched off sequentially. This ensures that the brake is already
closed when the pulse enable for the axis is disabled, thus preventing the axis from twisting /

sagging.

5.8.2 Activating braking sequential control in SINAMICS

Introduction

To activate the "extended braking sequential control", settings must be made in the
configuration wizard of the drive. To do this, switch to the "\SINAMICS_S120 \drives
\drive_1" dialog in the project navigator of S7T Config, and open the drive configuration.
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Procedure

1. Switch to the "Motor holding brake" dialog box in the configuration wizard and activate the
following functions there:

"Motor holding brake acc. to sequential control"

"Extended brake control"

Configuration - SINAMICS_$120_CLI320 - Motor, holding brake

WACantral structure Drrive: Drive_1, DDS 0
[w]Fower_unit
[w|Fower unit connection Matar halding brake activation:
[t atar * Use a mator holding brake [intemal or extemal)
" Do not uze a rmotar holding brake
[JEncoder
[JPROFIBLS process dz Motars with internal motor holding brake:
1S urnrnary TR Frm-mmms-wb =
TR P-s-wnH 0
totars without intermal motor holding brake:
TRE. Fa-s-wbin
5 * TFE.Fum-sn-walG

Holding brake configuration:

|Mnt0r holding brake ace. to sequence control j

< Back | LContinue » | LCancel Help |

2. Further configuring of the drive is made as described in the "Commissioning (Page 15)"
chapter of this product information.

Note

You must select the "Motor holding brake acc. to sequential control, brake connection via
BICO interconnection” option if an external motor holding brake is to be used, and the
specified digital contacts in the motor connection terminals X1 or X2 of the motor module
are not to be used. The external holding brake will then be controlled via free digital
outputs. This means that there will be no automatic check to see if a motor holding brake
is present.
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5.8.3 Activating braking sequential control in the axis

Introduction

The enable bits ON/OFF1, OFF2, OFF3 and operation enable (pulse enable) of the axis are
coordinated via the braking control that is integrated in the drive. This means that, when the
axis is switched off normally or in the event of an axis error, you can make sure that the

brake is already closed before the pulse enable is cancelled, hence preventing the axis from

sagging.

There are two different operating states:

e Switch axis on / off normally using MC_Power

® Switch off the axis in the event of axis errors with error response "RELEASE_DISABLE"

Procedure for configuring switching the axis on / off normally using MC_Power

You configure an axis to switch on / off normally with braking control using the stop modes
on the MC_Power block:

Stop mode

Name

Description

3

Coast stop (OFF2)

The drive coasts to a standstill without power; the brake
closes immediately

5

Ramp stop (OFF1)

Stops the axis via the ramp function encoder

6

Fast stop (OFF3)

Stops the axis via a fast stop ramp

You can find further information in the Online Help for the MC_Power block.
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Procedure for configuring the axis response to axis errors with error response "RELEASE_DISABLE"

The response of the axis to axis errors with the "RELEASE_DISABLE" error response is set
by changing the configuration in S7T Config.

e Switch to the configuration dialog for the axis and click the "Functions: Change..." button.

B Techno logy.Axis_1 - Configuration Z E| E|

Caonfiguration l.-’-‘w:is data sets] Encoder cnnfigurations] Units ] Feference variables]

Technology
MHanne: Auiz_1
Technology: Fogition ariz
Proc. cycle clock: -
Axis Type
Az bype: Linear, Electrical Change...
Cantral: Standard [ contraller]

Drive assignment

Drive: [Drive_1.Actor S120_CU320_1) | i
Dirive interface: Interface via PROF|diive meszage flame
Functions

Change...

Responge to alarm: Remove all enables [default)

SIMAMICS Safety Integrated: Mo

Encoder azsignment

Encoder:

Encoder interface: Interface via PROF|diive meszage flame

Enc. type: Incremental encoder

Encader rezalution: 2048
< | >
- | J | Close Help
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5.8 Triggering of a brake

e Select the required response by the axis to interrupts with an error response
"RELEASE_DISABLE".

Response to alarm | SINAMICS Safety Integrated |

Remaove drive enable individually far alarm reaction RELEASE_DISABLE

=
v v
=
i

For motor with holding brake, e.g. for hanging asiz. only zet OFF 2 when brake clozed,

- Cloze Help
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5.8 Triggering of a brake

Ramp stop (OFF1):

Braking takes place at the drive's ramp function encoder ramp. When the speed threshold is
reached, the holding brake is enabled which disables the pulse enable once the brake
closing time has elapsed.

|
OFF 1 1 '
0 >
t
Speed setpoint
t
Actual speed
n Holding brake =
| i >
| | t
1 | |
Holding brake 1
g I l«——» Brake closing time
open 0 I .
| t
1 |
Switching On Inhibited |
0 : >
t
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5.8 Triggering of a brake

Coast stop (OFF2):

In this case the power enable is cancelled immediately, and the drive costs to a standstill. In
parallel, the mechanical braking control is enabled immediately. This engages the brake,
which actively brakes the drive. The mechanical stress on the brake depends on the load to
which it is subjected.

|
OFF 2 1 '
0 -
t
Speed setpoint
I t
|
Actual speed |
|
n Holding brake | -
i -
| t
|
Holding brake 1
open 0 .
| t
Switching On Inhibited 1
0 >
t
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5.8 Triggering of a brake

Fast stop (OFF3):

The drive is braked at the fast stop ramp (emergency stop). When the speed threshold is
reached, the holding brake is enabled which disables the pulse enable once the brake
closing time has elapsed.

|
OFF 3 1| —
0 n >
Speed setpoint |
|
| .-
: t
|
Actual speed 4:‘\
|
nHolding brake T :_-- i -
| : t
|
Holding brake 1 1
open 0 ! l«—>» Brake closing time N
i t
1
Switching On Inhibited :
0 I " >
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5.8 Triggering of a brake
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Safety Integrated Functions in 6
SINAMICS Drive Systems

6.1 Safety Integrated Functions - Overview

This section describes the use of SINAMICS drive systems with Safety Integrated functions
together with a CPU 31xT(F)-2 DP.

Prerequisites

The SINAMICS S120 Safety Integrated Function Manual contains all information on
Safety Integrated functions of the SINAMICS S120 drives. The manual is available in the
SINAMICS documentation DOConWEB in the Internet
(http://www.automation.siemens.com/doconweb/).

Topics overview
This document contains information on the following topics:
Safety Integrated functions in SINAMICS S120 drive systems (Page 184)
Support of the SINAMICS Safety Integrated functions - Overview (Page 186)
Safety status displays and error messages (Page 195)
Behavior and reactions in the user program (Page 198)
Safety Integrated functions without configured support of the extended functions (Page 202)
Control via PROFIsafe (Page 203)
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Safety Integrated Functions in
SINAMICS Drive Systems

6.2 Safely Integrated functions in SINAMICS S120 drive systems

6.2 Safety Integrated functions in SINAMICS S120 drive systems
The following Safety Integrated functions are available for SINAMICS S120:

Basic functions

Basic functions

Extended functions

These functions are part of the standard scope of the drive and can be used without
requiring an additional license:

Extended functions

Safe Torque Off (STO)

STO is a safety function that prevents the drive from restarting unexpectedly,
in accordance with EN 60204-1:2006 Section 5.4.

Safe Stop 1 (SS1, time controlled)

Safe Stop 1 is based on the "Safe Torque Off" function. This means that a Category 1
stop in accordance with EN 60204-1:2006 can be implemented.

Safe Brake Control (SBC)
The SBC function permits the safe control of a holding brake.

SBC is only supported by power/motor modules of the chassis model with the order
number ...3 or higher. Blocksize power modules also require a safe brake relay for this
function.

The following functions are available in addition to the Basic functions:

184

Safe Stop 1 (SS1, time and acceleration controlled)

The function SS1 is based on the "Safe Torque Off" function. This means that a
Category 1 stop in accordance with EN 60204-1:2006 can be implemented. The drive
brakes after "Safe Stop 1" with OFF3 ramp (p1135) was selected and then goes into the
"Safe Torque Off" (STO) state on expiration of the delay time (p9356/p9556) or when
reaching the shutdown speed (p9360/p9560).

Safe Stop 2 (SS2)

The SS2 function brakes the motor safely with a subsequent transition to

"Safe Operating Stop" (SOS).

Safe Operating Stop (SOS)

The SOS function protects against unintentional motion. The drive is in closed-loop
control mode and is not disconnected from the power supply.

Safely-Limited Speed (SLS)

The "Safely-Limited Speed" (SLS) protects against excessively high drive speeds.
Safe Speed Monitor (SSM)

The SSM function safely monitors the speed limit and issues a safe output signal,
but without initiating a response function.
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SINAMICS Drive Systems

6.2 Safely Integrated functions in SINAMICS S120 drive systems

Controlling Safety Integrated functions

Safety Integrated functions can be controlled as follows:

Via terminals
Via a PROFlsafe message frame using PROFIBUS

Via the terminal module TM54F - for the extended functions

Controls can be selected simultaneously via terminals and TM54F or terminals and
PROFIsafe.

Hardware components that support the extended functions

Control Unit CU310 with order no.: 6SL3040-0LA00-0AA1/6SL3040-0LA01-0AA1
Control Unit CU320 with order no.: 6SL3040-...-0AA1 and version C

Control Unit CU320-2

CX32 (without restrictions)

Motor Modules Booksize with order no.: ...3 or higher

Motor Modules Booksize Compact

Power Modules Blocksize

Control Unit adapter CUA31 with order no.: 6SL3040-0PA00-0AA1

Control Unit adapter CUA32 with order no.: 6SL3040-0PA01-0AAO

Sensor Module SMC20, SME20/25/120/125

Requirement for Extended functions

License for Safety Integrated extended functions

In contrast to the basic function, an appropriate license is required to use the
Safety Integrated extended functions. An insufficient license is indicated via the following
alarm and LED:

— A13000 -- > License not sufficient

— LED READY -- > Flashes green/red at 0.5 Hz
Control via PROFIsafe or TM54F

A safe actual value acquisition

An activated speed controller in the drive
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6.3 Support of SINAMICS Safety Infegrated functions by the T(F)-CPU

6.3 Support of SINAMICS Safety Integrated functions by the T(F)-CPU

6.3.1 Support of the SINAMICS Safety Integrated functions - Overview

Support of the SINAMICS Safety Integrated Basic functions

No special support is required on the Axis technology object for the
SINAMICS Safety Integrated Basic functions. The performance of the safety-related
stop reactions (STO SS1) is ensured by the standard functionality of the drive.

Note

Observe the notes provided in the section Safety Integrated functions without configured
support of the extended functions (Page 202).

Support of the SINAMICS Safety Integrated extended functions

As of SIMATIC S7 Technology version 4.2, the SINAMICS Safety Integrated extended
functions for the Axis technology object are supported in the following form:

® Display of the status of the safety function in the drive in the TO DB of the axis

® Message of a new safety event in the safety message buffer of the drive
(error message in the TO DB of the axis)

® Message of the status for SLS, SOS and SS2 (error message in the TO DB of the axis)
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6.3 Support of SINAMICS Safety Infegrated functions by the T(F)-CPU

6.3.2 Activating the support of SINAMICS Safety Integrated functions

Activating the support of the SINAMICS Safety Integrated functions

To activate the support of the SINAMICS Safety Integrated functions for the
Axis technology object, proceed as follows:

® Configure the safety functions in the drive
(see SINAMICS Safety Integrated function manual).

® \When controlling the safety functions via PROFIsafe, configure the
PROFIsafe communication to the higher-level SIMATIC T-CPU
(see section Control via PROFIsafe (Page 203) , Configuration with TF-CPU)
or SIMATIC T-CPU (see section Control via PROFIsafe (Page 203),
Configuration with T-CPU and F-CPU).

® Configure the safety data block as an extension of the standard message frame
(see Message frame structure and Configuring the safety data blocks).

® Configure the axis.
The individual tasks are described in detail in the following sections.

The activation of the SINAMICS Safety Integrated Extended Functions data is displayed in
the configuration dialog of the axis.

Note

The integrated technology of the SIMATIC CPU 31xT(F) has no safety-related functionality,
but does provide support for SINAMICS drives that can perform safety-related functions.
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6.3 Support of SINAMICS Safety Infegrated functions by the T(F)-CPU

6.3.3

Safety data block

Message frame structure

The SIMATIC S7 Technology support for SINAMICS Safety Integrated extended functions
requires an extension of the actual value message frame with the safety data block

(3 words). The message frame extension of the input data of the axis message frame is set
in S7T Config using the dialog, SINAMICS Device > Communication >

Message frame configuration.

Structure of the drive message frame

The following figure shows the structure of the drive message frame with safety data block.

Setpoint message frame

Actual value message

frame
Axis technology object with Safety Drive object with Safety
Extended Functions support Extended Functions
@ Setpoint message frame | \

I
1
|
|
1

PROFIdrive message frame
e.g. standard message frame 105)

1
Additional data )

_— - = =

\

e.g. standard message frame 105)

\

1) Optional

188

@l Actual value message frame | N
l 3 words 1
I i — I
I

. I

: PROFIdrive message frame Safety data block Additional data |
I

)

Note

The PROFIdrive actual value message frame including the safety data block

is received by the integrated technology of the T(F)-CPU. The safety data block is used
exclusively by the Axis technology object and the user program to obtain information on the
status of the Safety Integrated functions of the drive. The safety data block enables the
Axis technology object and the user program to respond to the

SINAMICS Safety Integrated functions.

NOTICE

The safety data block is not a fail-safe mechanism.
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6.3 Support of SINAMICS Safety Infegrated functions by the T(F)-CPU

Content of the safety data block in the actual value message frame

Word Meaning

1 Safety status word

2 Effective absolute set velocity limitation in the drive
3 Note:

This double word must be interconnected with r9733[0].

(r9733[0] = p9531[x] * p9533 / p9520
x is the selected SLS level)

Table 6- 1 Structure of the safety status word in the safety data block

Bit Status Name of identifier Interconnection

in the drive

0 STO is active STO_ACTIVE 1-active | r9722.0
1 SS1 is active SS1_ACTIVE 1-active | r9722.1
2 SS2 is active SS2_ACTIVE 1-active | r9722.2
3 SOS is selected. SOS_SELECTED 1-active | r9722.11
4 SLS is selected. SLS_SELECTED 0O-active | r9720.4
5 Reserved

6 Reserved

7 SSM (n below limit) 1-active | r9722.15
8 Reserved

9 Reserved

10 Reserved

11 Reserved

12 Reserved

13 Reserved

14 Reserved

15 An internal event has occurred and at least one new INTERNAL_EVENT 1-active | r2139.5

event is present in the Safety Fault Buffer
(see below Safety message buffer)
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6.3 Support of SINAMICS Safety Infegrated functions by the T(F)-CPU

6.3.4 Extension of actual value message frame in S7T Config

The safety data block must be connected in S7T Config to the actual value message frame
of the drive. To do this, you need to extend the actual value message frame by 3 words
(input data of the axis message frame from the view of the master) and connect user-defined
process data using a binector connector converter, as shown in the figure below.

Send PZD

Status word p == Standard :
o o - ' F’Z-D ! message frame [l
ro722.0 HNI— Binector/ = : - :
r9722.1 |_-._1 connector = : - :
7222 | [EENTI-2) Converters 2»—{PZD n-1 . PROFIBUS
o721 - - m»[room (Satety M
r9720.4 | I 19733 —[E»— PZD m+1 ata bloc :
7 / : |PzD m+2 :
ro722.15 NI Double word ! :
5 1 | PZD m+3 Additional data
21395 HIN I o= :
: PZD me+x (optional) | i
*) When technology data block present: m=n + 1
When no technology data block present: m = n
Figure 6-1 Interconnection of the safety data block to the actual value message frame in the drive

Connection of the SINAMICS S120 to the Technology CPU
190 Product Information, 09/2011, ASE00480378-04



Safely Integrated Functions in

SINAMICS Drive Systems

6.3 Support of SINAMICS Safety Infegrated functions by the T(F)-CPU

Extending the PROFIdrive actual value message frame

To configure the message frame extension in S7T Config, proceed as follows:

1. In S7T Config, open the message frame configuration of the drive. To do this,

select SINAMICS Device > Communication > Message frame configuration
in the project navigation.

2. Click "Adapt message frame configuration > Add PROFIsafe",

to add a PROFIsafe message frame.

3. Extend message frame 105 by 3 words of input data, 0 words of output data

(from the master view) for the safety data block.

4. Click "Align message frame with HW Config: Set up addresses" to have the message

frame address set in the "Input data" and "Output data" columns.

™ s120_CU320 - Message frame configuration |:||E|g|

Cormmunication interface:

Mazter view:

IF1: PROFIdrive FZD meszage frames ||F2: FZD message frames

The PROF|zafe communication is performed via this interface

The PROF|drive mezzage frames of the drive objects are transferred in the following arder:
The input data commesponds to the send and the output data to the receive direction of the drive object.

PROFIBLUS - Communication interface integrated in the Contral Unit [cyclic]

Input data Output data
Ohbject | Drive object | -Ho. Message frame type Length | Address | Length | Address Technology objec

1 |Infeed 5 SIEMENS telegram 370, PZD-14 g 1 256257 1 256257 |-
2 |Drive_1 53 PROFlzafe g 3 B7.72 3 6772 |

SIEMENS telegram 105, PZD-10M0 v g 10 262281 10 262281

lMessage frame extension £ 3 282,287 u] —_
3 |(Control_Unit 1 Free telegram configuration with BICO E* 4 2 254,261 2 258,261 |-
4 |\ TB30_04 4 Free telegram configuration with BICO u] —_ u] —_— |-

Without PZDs (no cyclic data exchange)

Adapt message frame configuration - Interconnections /diagnostics Align mezsage frame with HW Config: Setup

Cloze Help

5. Click "Interconnections/Diagnostics" to configure the message frame extension.
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FED interface selection: |IF1: PROFIEUS - Communication interface integrated in the Control Unit j
Receive direction] Trarrmit direclion] Connector binector converter[ Binectar connectar corverter I
Statuz word 4 zources Status word 1 sources
0| T15722.0: CO/B0: 51 Matior ~ - FH—1— = |[p2051[01, IF1 PROFIdive FZD ser Y| 0000_0340 hex
Statusz word 2 sources
1 97227 CO/BO: 51 Matior={ = —
i = = =, |[p2057[3]. IF1 PROFIdive PZ0 ser I|| 0000_0090 hex
2 ¥ |vzz.2: CO/BO: S Mntior_O_ B_ Status word 3 sources
3 T[8722.11 - CO/80: 81 Mot~ - = — = |[p205114]. IF1 PROFIdive FZD ser || 0000_11CF hex
Statusz word 4 sources
I K . : —
I 7204 £0780: Sl atior < [T=L, [p2051(10], IF1 PROFIdive P20 s D 0000_0000 hex
5 T |0 —O— H— Status word B sources
g 0 O - =0 || 0000_0000 hex
7 T|5722 15 Co/80: 51 Mot —_ - FH—
& o a®al==len
3 Ijo a®al==len
10 IJo O
n I jo O
2 Ji Se=
13 o -0
P o=
15 T1|r2133.5: CO/B0: Status w == | —

6. In the "Binector Connector Converter" tab, interconnect the free status word as shown in
the figure above.
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7. In the "Transmit direction" tab, assign the interconnected binector connector converter
and the r9733 of the message frame extension to one another. Free interconnections are
only shown when the "Suppress inactive interconnections" check mark is cleared.

FZ0 interface selection; |IF1: FROFIBUS - Communication interface integrated in the Control Unit j
Receive direction Connector binector converter | Binector connector converter ]
teszage frame: [105] SIEMEMNS telegram 1053, FED-10410 Select mezzage frame |
¥ Suppress inactive interconnections
F |
By
o
Q
¥ &
(120850 - Send Binectar-connsctol Z5w1 0340 _hex 0
(163, C0  Speed actualvalue after | NIST_B 0000_0000 _hex 2
[1208501]: Send binectorcornectan  Z5W2 0000 _hex B85
(120852 Serd binectorcomector MELDW 0000 _hex 655
[14E1[0]: Encoder status word Ge G1_2Z5W 0000 hex| [E]ess
0000_0000 hex B55
0000_0000 hex |[ 9 ]10] £55
| r2089(3] : Send binector-cornecto uzer-defined o000 hesx 555
,||19?33[D]:5| totion effective setpc user-defined || 0000_0000  hex 13 £55
< >
| 4.2 | J | J | % ‘5 Cloze Help

g SERVO_02 | fls 5120 CU3Z0

See also
Extending the PROFIdrive message frame in S7T Config (Page 138)
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6.3.5 Configuration data of the Axis technology object

Configuration data for the SINAMICS Safety Integrated extended functions

If safety commissioning of the SINAMICS Safety Integrated extended functions in the drive
has already been performed and the data has been loaded into the configuration

(Load to PG), click the "Data transfer from the drive" button

(drive assignment in the axis wizard) to make these settings.

If this is not necessary, you can disable the SINAMICS Safety Integrated extended functions
support again by using the technologicalData.driveSafetyExtendedFunctionsEnabled=NO
configuration data.

Note the information in the following paragraph if you are not using an Axis wizard or if you
want to check an existing configuration.

Configuration of the SINAMICS Safety Integrated extended functions for an axis
To configure the SINAMICS Safety Integrated extended functions, proceed as follows:

e Set the technologicalData.driveSafetyExtendedFunctionsEnabled configuration data
element to YES. This step activates the support of the Safety Integrated extended
functions.

® Enter the logical base address for the safety data block in
technologicalData.driveSafetyExtendedFunctionsinfoDataln.logAddress.

The logical base address for the safety data block in
technologicalData.driveSafetyExtendedFunctionsinfoDataln.logAddress
is derived as follows:

Base address standard message frame + (m-1) * 2
(m is the number of process data (PCD) in which the safety data block starts).

e Set the configuration data driveControlConfig.pulsesEnabled.pzd and
driveControlConfig.pulsesEnabled.bitNumber corresponding to the
message frame configuration:

— Standard message frame 2-6
pzd = 4; bit = 10 (ZSW2; "enable pulses")
— Ten SIEMENS message frames

pzd = 5; bit = 13 (message word; "enable pulses")

Note
Standard message frame 1 cannot be used.

Ensure for standard message frames and SIEMENS message frames that p2038 = 0
or p2038 = 1 has been set in the drive.
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6.4 Safety status displays and error messages

Display of the status information

If technologicalData.driveSafetyExtendedFunctionsEnabled is equal to YES and the
logical basic address of the Safety data block correct, then the following information will be
displayed by variables in the TO_DB Axis:

e StatuswordSafety

Display of the safety status word (for the structure, see table in section Extension of
actual value message frame in S7T Config (Page 190)).

The safety status word can be used to evaluate the status of the drive safety functions in
the user program. The status is required for SOS and SLS to move the axis from the user
program to the permitted operating range.

NOTICE

SLS_SELECTED in the Safety status word in safety data block 0 is active and is
therefore labeled as SLS_Deselected in a TO DB of the axis.

e SafeSpeedLimit

Effective absolute set velocity limitation in the drive from the safety data block,
also refer to the above table for the structure of the safety data block.

If SLS is selected, safeSpeedLimit contains the weighted set velocity at which the
Axis technology object may run.

Note

The value in safeSpeedLimit is already weighted with the 9533 parameter and does not
represent the maximum possible set velocity for p9533 < 100%.

For activated Safely Limited Speed, the axis must be run below the limit value (and not at the
limit value). To reduce the velocity to safeSpeedLimit, ensure that the application observes
the distance to the actual monitored limit value in the drive. Reduction either on the drive
side using the p9533 parameter or using a programming reduction factor.

If technologicalData.driveSafetyExtendedFunctionsEnabled equals NO, the Axis technology
object does not support SINAMICS Safety Integrated extended functions. In
StatuswordSafety and SafeSpeedLimit, zero is displayed or the contents are irrelevant.

Note

For this information to be updated, you need to interconnect the relevant SINAMICS
parameters with the safety data block using the binector connector converter. You can find a
description of this interconnection under Extension of actual value message frame in

S7T Config (Page 190).

Connection of the SINAMICS S120 to the Technology CPU
Product Information, 09/2011, ASE00480378-04 195



Safety Integrated Functions in
SINAMICS Drive Systems

6.4 Safely status displays and error messages

Messages to the user

196

The messages of the SINAMICS Safety Integrated Extended functions are displayed as
Error in the TO DB of the axis (StatuswordSafety).

e Error ID 8140: Safety alarm in the drive

A new event is present in the safety message buffer of the drive.
Error ID 8141: SINAMICS Safety Integrated Extended Function is selected

If the SS2/SOS/SLS safety functions are selected, error ID 8141 is signaled. When an
automatic transition to SOS is carried out as part of SS2 selection, then error ID 8141 will
not be signaled. The message is for information only.

Error ID 8142: SINAMICS Safety Integrated Extended Function is deselected

If the SS2/SOS/SLS safety functions are deselected, error ID 8142 is signaled. When
SS2 is deselected, error ID 8142 is signaled only once, even though this process also
deselects SOS. The message is for information only.

Note

The errors are displayed on the Axis technology object only when the support is
configured for the SINAMICS Safety Integrated extended functions.

When STO and SS1 are selected, only error ID 8010 will be signaled, similar to the basic
functions. For SS1, the error will not be triggered until the braking ramp is complete.
There is no error to signal that the functions have been deselected.
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Safety message buffer in the SINAMICS S120 drive

Errors in the safety function in the drive itself or stop responses initiated by monitoring
functions will be displayed in the drive using a safety fault. The safety faults are stored in the
safety message buffer.

Table 6- 2 Structure of the safety message buffer

Parameter Meaning

r9744 Message buffer change count
r9747 [0...63] Message code

r9748 [0...63] Message time arrived in ms
r9749 [0...63] Additional information

r9752 Messages counter

r9754 [0...63] Message time arrived in days
r9755 [0...63] Message time sent in ms
r9756 [0...63] Message time sent in days

Safety faults can only be acknowledged fail-safe:

® By a fail-safe CPU via the PROFIsafe-Signal Internal_Event_Acknowledge bit 7
of the PROFIsafe control word

or
® via a terminal on the TM54F

An entry in the safety message buffer is displayed with bit 15, Internal_Event, in
StatuswordSafety in the TO DB of the axis. If this bit is set, error ID 8140 will be displayed in
the TO DB of the axis.

The cause of the fault can be read by the user program from the p9744-p9756
drive parameters.
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6.5

Behavior and reactions in the user program

The safety functions in the drive are either selected or deselected using a F-CPU

(e.g. SIMATIC S7 CPU 317TF) using safe PROFIsafe communication or using a
safety-related SINAMICS TM54F terminal module. The selection and deselection of the
safety functions is made independent of the technology user program.

The SS2, SOS and SLS safety functions contain monitoring functions that must be
supported by the technology user program to place or keep the drive in the monitored
operating mode. If the monitored limits are exceeded, this causes a safety-related stop
response in the drive.

You can use the StatuswordSafety variable in the TO DB of the axis to evaluate the
safety status word.

Safe Torque Off (STO) and Safe Stop 1 (SS1)

198

When the STO is selected, pulse suppression will be activated directly in the drive:
A moving motor coasts to standstill.

When SS1 is selected, the drive independently decelerates on the OFF3 ramp with speed
control (n = 0) and enters pulse suppression after a configured delay time or when reaching
the shutdown speed.

The drive reaction to STO or SS1 will be displayed in the ErrorBuffer of the TO DB of the
axis with error ID 8010.

If support for the extended functions has been configured on the axis (see Activating the
support of SINAMICS Safety Integrated functions (Page 187)), the status for STO or SS1
can be read in the TO DB of the axis in the variable StatuswordSafety in STO_Active=TRUE
(DBx 140.0) or SS1_Active=TRUE (DBx 140.1). When SS1 is selected and
technologicalData.driveSafetyExtendedFunctionsEnabled=YES, the current motion on the
axis will be aborted (CommandAborded=True at the motion job and error 8040 in the TO DB)
and set to automatic follow-up mode. The automatic follow-up mode is to prevent the
actuation of the following error monitoring. The drive is switched off when the pulse
suppression is reached.

NOTICE

When SS1 is selected, the MC_Power.Status=FALSE.
You cannot start motion jobs and they will be rejected with an error.

The following also applies when support for the extended functions is configured:

The removal of MC_Power.Enable during the brake ramp results in the reaction configured
with Release_Disable. The drive coasts to a standstill.

If the drive has been shut down using STO or SS1, the technology user program can use the
MC_Power command to start the drive again once pending errors have been acknowledged.
However, startup is only possible when STO or SS1 has been deselected again

(safe power-on disable) and any pending errors have been acknowledged.
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6.5 Behavior and reactions in the user program

Reaction in the user program to select or deselect the SS2, SOS and SLS safety extended functions

For the SS2, SOS, and SLS status transitions, an appropriate response for the technology
object needs to be programmed in the user program to fulfill the monitored safety-related
conditions in the drive (e.g. maximum velocity, standstill). The user program can detect
status transitions by cyclically processing the StatuswordSafety variable in the TO DB

of the axis.

SS2ASOS ASLS SS2 A SOS

—~SS2 A SOS A SLS

SS2ASOSASLS

0S A SL §52 A SOS A SLS §52ASOS ASLS

Figure 6-2  Status diagram

Table 6- 3 States of the SS2, SOS and SLS safety-related functions

Status StatuswordSafety | Value |Addr. | Drive response Response in the user
in TO program
DB
SLS_SELECTED SS2_Active 0 140.2 | Drive monitored for the Limit velocity setpoint
SOS Selected 0 140.3 | maximum permissible velocity
— after expiration of the delay
SLS_Deselected 0 140.4 time
SS2_ACTIVE SS2_Active 1 140.2 | Drive brakes independently and | None
SOS_Selected 0 140.3 | after the delay time switches to | Automatic follow-up mode
SS2_S0S
SLS_Deselected X 140.4
SS2_SOS SS2_Active 1 140.2 | Monitoring of the operational Keep in standstill
SOS_Selected 1 140.3 | Stop
SLS_Deselected X 140.4
SOS_SELECTED | SS2_Active 0 140.2 | Drive monitors the operational | Bring to a standstill and
SOS Selected 1 140.3 | stop after expiration of the remain in this state
— delay time
SLS_Deselected X 140.4
IDLE SS2_Active 0 140.2 | The SLS, SS2 and SOS No restrictions on the axis
SOS Selected 0 140.3 | safety-related functions are not | because of a safety-related
— active function
SLS_Deselected 1 140.4

XNot relevant
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6.5 Behavior and reactions in the user program

Safe Stop 2 (SS2)

When SS2 is selected, the drive independently decelerates on the OFF3 ramp
speed-controlled and enters the monitored standstill (SOS). The drive then decouples
itself from the setpoint interface of the T-CPU.

Response in the user program

When SS2 is selected (displayed in StatuswordSafety.SS2_Active=TRUE (DBx 140.2)),
the current motion on the axis will be aborted (CommandAborded=True at the motion job
and error ID 8040 in the TO DB) and set to automatic follow-up mode. The automatic
follow-up mode should prevent triggering of the following error monitoring during the
OFF3 ramp autonomously performed by the drive.

When SS2 is deselected (StatuswordSafety.SS2_Active=FALSE), standstill monitoring in the
drive will be terminated. If no other safety function is active, the axis can be traversed again.

CAUTION

When SS2 is selected, MC_Power.Status=FALSE.
You cannot start motion jobs and they will be rejected with an error.

The removal of MC_Power.Enable while SS2 is selected results in the reaction configured
with Release_Disable. The drive coasts to a standstill.

Safe Operating Stop (SOS)

When SOS is selected, the drive continues to follow the setpoint interface and activates the
standstill monitoring after the delay time configured in the drive.

Response in the user program

When SOS is selected (displayed in StatuswordSafety.SOS_Selected=TRUE (DBx 140.3)),
the drive will be brought to a standstill within the configured time (p9351/p9551) and kept
there.

When SOS is deselected, the standstill monitoring in the drive will be deactivated;
the drive can traverse again without restriction provided no other safety function is active.
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6.5 Behavior and reactions in the user program

Safely Limited Speed (SLS)
When SLS is selected, the drive continues to follow the setpoint interface and activates the
velocity monitoring after the delay time (p9351/p9551) configured in the drive.
Response in the user program

When SLS is selected (displayed in StatuswordSafety.SLS_Deselected=FALSE
(DBx 140.4)), the speed is reduced within the configured delay time to the maximum speed
defined by the TO DB variable, safeSpeedLimit.

When SLS is deselected, the drive deactivates the velocity monitoring. The drive can
traverse again without restriction provided no other safety function is active.

® For selected SLS, the drive is in the monitored standstill (SOS or SS2)

The drive is in the monitored standstill (by a previous selection of SS2 or SOS).
A motion can then only be executed if SS2 and SOS are not active
(StatuswordSafety.SS2_Active=FALSE (DBx 140.2) and
StatuswordSafety.SOS_Selected=FALSE (DBx 140.3)).

Response in the user program:

When SS2 and SOS are deselected, a motion is permitted immediately with the
displayed maximum velocity safeSpeedLimit.

® Axis performs motion

When SLS is selected, the axis traverses with a higher velocity than preselected
with SLS.

Response in the user program:

When SLS is selected (without stop function also active at the same time), the axis must
be reduced to the maximum velocity displayed as safeSpeedLimit within the configured
delay time.

® Modification of velocity limitation

The velocity limit value monitored in the drive can be changed dynamically. A reduction of
the limit value is critical because the deceleration must be performed in the user program
to prevent violation of the new limit value.

Response in the user program:

If SLS is active (and all stop functions are inactive), the safeSpeedLimit system variable
will be monitored for change:

— new safeSpeedLimit > old safeSpeedLimit: Higher velocity permitted immediately

— new safeSpeedLimit > old safeSpeedLimit: Deceleration and limitation to the new limit
value within the configured delay time
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6.6 Safely Integrated functions without configured support
of the extended functions

6.6 Safety Integrated functions without configured support
of the extended functions

When only Safety Integrated Basic functions are used, there is never support for the
extended functions (see section Support of SINAMICS Safety Integrated functions by
the T(F)-CPU (Page 186)).

In principle, however, it is possible to operate Safety Integrated extended functions without
the support for Safety Integrated extended functions described in section Support of
SINAMICS Safety Integrated functions by the T(F)-CPU (Page 186).

The following section provides information on the operation of the safety functions without
configured support for extended functions.

StatuswordSafety and SafeSpeedLimit variables in the TO DB of the axis

Without configured support of the extended functions, you cannot use StatuswordSafety and
SafeSpeedLimit.

If you want the user program to respond to conditions of the Safety Integrated functions, you
need to obtain information about the status of the Safety Integrated functions in the drive in a
different way, for example, for TF-CPU by interpretation of the PROFIsafe message frame
(control and status values). Example: If SLS is selected in the F program, then you can
simultaneously reduce the speed in the motion program.

Errors 8140, 8141 and 8142

These errors are not generated without configured support of the extended functions.

Error 8010 with SS1 and SS2

Without the configured support of the extended functions, error 8010 occurs immediately
after the selection of SS1 or SS2. The drive still brakes autonomously at the OFF3 ramp.
The Release_Disable response triggered by error 8010 has no effect on the drive.

Release_Disable while SS1 or SS2 is selected

Without support of the extended functions, Release_Disable reactions during the braking to
the OFF3 ramp will never have an effect on the drive.

Follow-up mode with SS1 & SS2

Without configured support of the extended functions,automatic follow-up mode will not be
available. Neither is it possible for the user program to assume follow-up mode.
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Safely Integrated Functions in

Summary

Table 6- 4

Characteristics with and without support of the extended functions

6.7 Control via PROF/safe

With support

Without support

StatuswordSafety and SafeSpeedLimit
variables in the TO DB of the axis

Contents of the variable are valid

Contents of the variables not relevant

Errors 8140, 8142 and 8143

Signaled

Not signaled

Error 8010 with SS1 and SS2

With SS1, suppressed until axis is at
standstill.

With SS2, fully suppressed.

Occurs immediately upon selection of
SS1or SS2

Release_Disable during SS1 or SS2

Has effect on drive, even during OFF3
ramp

Has no effect on drive.

Follow-up mode with SS1 and SS2

Automatic follow-up mode.

No automatic follow-up mode. User
program cannot assume follow-up
mode.

6.7

Introduction

Control via PROFIsafe

The safety functions of the drive can be controlled via terminals and the TM54F module as
well as the PROFIsafe message frame 30. Each drive with a configured PROFIsafe in the
drive unit represents a PROFIsafe slave (F-slave) with fail-safe communication to the F-host

via PROFIBUS.

A separate PROFIsafe message frame is created for each drive (PROFIsafe slot).

Control of the basic functions via the Control Unit and Motor Module (p9601.0/p9801.0)
terminals may be enabled in parallel. In this way, the STO, SBC, and SS1 functions

(time controlled) can be selected via PROFIsafe as well as via the on-board terminals on the
Control Unit and Motor Module.
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6.7 Control via PROF/safe

Structure of PROFIsafe control word (S_STW1, PCD1 in message frame 30, output signals)

Table 6- 5 Structure of the PROFIsafe control word

Bit Meaning Remarks BICO

0 STO 1 STO deactivation r9720.0
0 STO activation

1 SS1 1 SS1 deactivation r9720.1
0 SS1 activation

2 SS2 1 SS2 deactivation r9720.2
0 SS2 activation

3 SOS 1 SOS deactivation r9720.3
0 SOS activation

4 SLS 1 SLS deactivation r9720.4
0 SLS activation

5 Reserved - - -

6 Reserved - - -

7 Internal Event ACK 1/0 Acknowledgment r9720.7
0 No acknowledgment*

8 Reserved - - -

9 Select SLS bit 0 - Selection of the speed limit for SLS r9720.9

10 Select SLS bit 1 - (2 bits) r9720.10

11...15 | Reserved - - -

* Acknowledgment takes place via positive edge change.
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6.7 Control via PROF/safe

Structure of PROFIsafe status word (S_ZSW1, PCD1 in message frame 30, input signals)

Table 6- 6 Structure of the PROFIsafe status word

Bit Meaning Remarks BICO

0 STO active 1 STO active r9722.0
0 STO deactivated

1 SS1 active 1 SS1 active r9722.1
0 SS1 deactivated

2 SS2 active 1 SS2 active r9722.2
0 SS2 deactivated

3 SOS active 1 SOS active r9722.3
0 SOS deactivated

4 SLS active 1 SLS active r9722.4
0 SLS deactivated

5 Reserved - - -

6 Reserved - - -

7 Internal Event 1 Internal event r9722.7
0 No internal event inverted

8 Reserved - - -

9 Active SLS level bit 0 - Display of the velocity limit for SLS r9722.9

10 Active SLS level bit 1 - (2 bits) r9722.10

11 SOS selected 1 SOS selected r9722.11
0 SOS deactivated

12...14 | Reserved - - -

15 SSM (speed) 1 SSM (speed below limit value) r9722.15
0 SSM (speed higher than/equal to limit)
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6.7 Control via PROF/safe

Configuration with TF-CPU

In a hardware configuration with a CPU 317TF-2DP, the Safety Integrated functions of up to
16 SINAMICS drives of the TF-CPU can be directly controlled via PROFlsafe.

TF-CPU
i
E
| SINAMICS $120
aa fd ﬂa
ﬂa ﬂa aa
PROFIsafe -l
PROFIBUS DP (Drive) =

Figure 6-3  Communication with TF-CPU

Note

The control panel of the axis can no longer be used after commissioning of PROFIsafe on
the TF-CPU.
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6.7 Control via PROF/safe

Communication between SINAMICS S120 drive and TF-CPU

The following figure illustrates the PROFIdrive and PROFIsafe communication between the
TF-CPU and drive. In this case, both the PROFIdrive and the PROFIsafe message frames
are sent and received via the PROFIBUS-DP connection (DRIVE).

CPU 317TF-2 DP

Controller F-CPU Integrated Technology

Standard Commands

program

Technology objects
Status

Safety program
Internal

Master Slave

MPI/DP (X1) DP(Drive) (X3)

A A
OGN [O)
A\ A4

PROFIsafe PROFIsafe PROFIdrive

PROFIBUS

F-1/0/ SINAMICS S120
Standard-1/0 Safety Integrated Functions

Figure 6-4  Communication between the SINAMICS S120 drive and the TF-CPU via PROFIBUS DP (DRIVE)

Table 6- 7 Key

Icon Meaning
1 PROFdrive actual value message frame / setpoint message frame
2 PROFsafe status / control

You can find information on commissioning a configuration with a CPU 31xTF-2DP and
SINAMICS S120 with safety functions in Getting Started "CPU 317TF-2 DP - Controlling
SINAMICS S120 with Safety Functions".
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6.7 Control via PROF/safe

Configuration with T-CPU and F-CPU

In a hardware configuration with a CPU 31xT-2DP, the safety functions of the
SINAMICS S120 drive can be controlled with an additional F-CPU (CPU 31xF) via
PROFIsafe. The F-CPU in this case is configured as an intelligent DP slave on the
DP (DRIVE) of the CPU 31x T for data exchange broadcast.

T-CPU F-CPU

8

v

11

SINAMICS $120

/=4 =4
©z JLo o
- JLo Lo
(=4 (=4

i
j

PROFIsafe
PROFIBUS DP(Drive)

Figure 6-5  Communication with T-CPU and F_CPU

You can similarly find information on commissioning a configuration with a CPU 31xT-2DP,
a F-CPU as I-slave and SINAMICS S120 with safety functions in the FAQ "SIMOTION with
SINAMICS S120 Fail-safe Drives", contribution ID: 38701812.

Connection of the SINAMICS S120 to the Technology CPU
208 Product Information, 09/2011, ASE00480378-04



	Connection of the SINAMICS S120 to the Technology CPU
	Legal information
	Table of contents
	1 Definitions and warnings
	2 SINAMICS S120 automation components
	2.1 System overview
	2.2 Control unit
	2.3 Line Modules
	2.4 Motor Modules
	2.5 Expansion and system components
	2.6 Determining the firmware version number
	2.7 SINAMICS Support Packages

	3 Commissioning
	3.1 Commissioning procedure
	3.2 Connecting hardware components
	3.2.1 PROFIBUS interconnection
	3.2.2 Interconnection of the DRIVE-CLiQ components
	3.2.3 Additional hardware wiring for Smart Line Modules without DRIVE-CLiQ
	3.2.4 Special features of the SINAMICS S120 Training Case

	3.3 Preparing the connection to the SINAMICS
	3.3.1 Overview
	3.3.2 Creating a STEP 7 project
	3.3.3 Configuring in HW Config
	3.3.4 Activating routing in NetPro

	3.4 Configuring the drive components
	3.4.1 Overview
	3.4.2 Automatic configuring
	3.4.3 Manual configuring
	3.4.4 Alignment of the PROFIdrive message frames
	3.4.5 Loading the configuration into the drive components
	3.4.6 Optimizing the speed controller in the drive

	3.5 Diagnosing the SINAMICS configuration
	3.5.1 Checking the DRIVE-CLiQ wiring online
	3.5.2 Drive test using the SINAMICS control panel

	3.6 Creating technology objects
	3.6.1 Creating and configuring axes
	3.6.2 Technology Objects Management (TOM)

	3.7 Diagnosing the technology configuration
	3.7.1 Overview
	3.7.2 Preparations
	3.7.3 Axis test using the technology axis control panel

	3.8 Creating the user program
	3.8.1 Using technology functions
	3.8.2 Special considerations for the use of an Active Line Module


	4 Basic functions
	4.1 Encoder settings
	4.1.1 Encoder configuration (overview)
	4.1.2 Characteristic values for encoders
	4.1.3 Structure of the encoder actual values
	4.1.4 Encoder types
	4.1.5 Encoder mode
	4.1.6 Setting encoder parameters in the technology
	4.1.7 Display of the encoder parameters in S7T Config

	4.2 Homing
	4.2.1 Homing possibilities
	4.2.2 Example: Active homing with homing output cam and encoder zero mark
	4.2.3 Example: Active homing using only an external zero mark
	4.2.4 Example for active homing with one of the external zero marks mirrored on the T-CPU.
	4.2.5 Example: Active homing using only an encoder zero mark
	4.2.6 Absolute encoder adjustment with the control panel

	4.3 Triggering of the integrated outputs of the CU 320 Control Unit
	4.3.1 Example: Triggering an output cam on the integrated output of the CU 320


	5 Expert Functions
	5.1 PROFIdrive message frame
	5.1.1 Message frame types
	5.1.2 Example: telegram 105

	5.2 Extending a PROFIdrive message frame
	5.2.1 Address areas
	5.2.2 Extending a message frame by creating additional components
	5.2.3 Extending the PROFIdrive message frame in S7T Config
	5.2.4 Extending an existing PROFIBUS message frame for the drive

	5.3 Disabling the PROFIBUS Sign-of-Life Monitoring
	5.4 Activating a Second Encoder
	5.4.1 Using a Second Encoder
	5.4.2 Connecting a second encoder in SINAMICS

	5.5 Reading the drive parameters
	5.5.1 Example: Reading several parameters using "MC_ReadDriveParameter"

	5.6 Measuring Function
	5.6.1 Use Cases
	5.6.2 Measuring using the integrated inputs on the CU320
	5.6.3 Fetching the measuring inputs using the TM17 terminal module

	5.7 Triggering an output cam using the TM17 terminal module
	5.8 Triggering of a brake
	5.8.1 Vertical axis application case
	5.8.2 Activating braking sequential control in SINAMICS
	5.8.3 Activating braking sequential control in the axis


	6 Safety Integrated Functions in SINAMICS Drive Systems
	6.1 Safety Integrated Functions - Overview
	6.2 Safety Integrated functions in SINAMICS S120 drive systems
	6.3 Support of SINAMICS Safety Integrated functions by the T(F)-CPU
	6.3.1 Support of the SINAMICS Safety Integrated functions - Overview
	6.3.2 Activating the support of SINAMICS Safety Integrated functions
	6.3.3 Message frame structure
	6.3.4 Extension of actual value message frame in S7T Config
	6.3.5 Configuration data of the Axis technology object

	6.4 Safety status displays and error messages
	6.5 Behavior and reactions in the user program
	6.6 Safety Integrated functions without configured support of the extended functions
	6.7 Control via PROFIsafe


